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PREFACE. 


TE present volume is the first part of a work on the “Principles and 
Practice of Surgery.” 

For a quarter of a century I have been unceasingly occupied with the 
study of anatomy and surgery, and during most of that time have been 
actively engaged, as a public instructor, in communicating the great teach- 
ings of these closely-allied branches, in the hospitals of Philadelphia and 
in the halls of the University of Pennsylvania, to thousands of young men 
from all parts of the United States and to many from foreign countries. 

Most of the pages have been written, not in what may be termed moments 
of leisure, but during the hours of the night,—hours stolen from the time 
usually allotted to the repose of body and mind, and after the daily labors of 
an exacting public and private practice. 

In the composition of its pages, while I have expressed my own views 

3 independently on all subjects, I have also endeavored, as far as was con- 
: sistent with the scope and limits of the work, to record those of other 

4 writers, not only that the student and the practitioner may be made 
familiar with the literature of their profession, but also that they may 
be able in their observation and practice to contrast different plans of 
treatment, and in this way draw their own conclusions in regard to the 
relative merits of the various modes of managing surgical disease. What- 
ever may be the defects of the work,—and none can be more sensible of 
these than myself—I have endeavored most conscientiously to furnish a 
safe and reliable guide for the surgical practitioner. 

To Drs. Willard, Hunter, White, Muhlenberg, Haynes, Alison, Griffiths, 
Abel, and others, I am under obligations for valuable assistance rendered 
me in the collection of statistical information, and to Drs. Willard and 
White for «a careful revision of the proof-sheets while the work was passing 
through the press, and for the preparation of the index. 

I have also to acknowledge the kindness of the Surgeon-General of the 
United States Army in allowing me the use of a number of wood-cuts. 

A large number of the illustrations have been executed from original 
drawings by Mr. Faber, while those which have been used from other 
writers I have, whenever able, referred to their proper source. I am also 
indebted to Mr. Gemrig and Mr. Kolbe, surgical cutlers of Philadelphia, 
for many cuts of instruments and other surgical appliances. 
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121. Position of the fingers in tightening a 
ligature . 
122. Elastic loop attached toa retained lig- 
ature . 
123. Aveling’s transfusion apparatus 
124. Hunter’s apparatus for transfusion 
125. Dressing forceps 
126. The uniting or invaginating bandage 
127. Cutting adhesive strips. 5 R 
128. Removing adhesive strip 
129. Surgical needles . . 
130. Interrupted thread suture . 
131. Shot suture 5 . 5 : . 
132. Shot-compressor . ‘ 
133. Diagonal, continued, or glover’ s suture 
134. Suture thread passed from side to 
side . . S 
135. The same with loops cut. . : 
136. Pin for suture. : . : 
137. Figure-of-eight suture 5 
138. Cutting pliers . : : : 
139. Quilled suture 5 : 
140. Rubber suture 
141. Lister’s steam atomizer. 
142. Thumb torn off, with tendons adher- 
ing . 
143. Microscopie appearances of a wound 
eight hours after its infliction 
144, Cell infiltration changed into oe 
forms 
145. Communication of blood-vessels across 
the wound. 
146. Connective-tissue net- ‘work in wound 
147. Dissecting-wound ulcer . 
148. Anatomical tubercle of the fingers : 


PAGE 
161 
161 
161 
162 
162 
162 
162 
162 
163 


163 | 


164 
164 
164 
165 
166 
166 
166 


166 
167 
167 
167 
167 
168 


FIG. 


149. 
150. 
151. 


152. 


153. 
154. 
155. 


156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164, 
| 165. 
| 166. 


167. 
168. 
169. 
170. 
Wy a 
172. 
173. 
174. 


175. 


176. 
177. 


178. 
179. 
180. 
| 181. 


182. 
183. 


. Internal view of the same specimen 
. Iron arrow-head : . 

. Buffalo rib pierced by an arrow 

. Arrow wound of skull . : 

- Cogshill wire-twister . 

. Bill’s wire loop “a to the arrow- 


Anthrax bacteria . ° 
Poison-apparatus of the spider . ; . 
Seorpion, showing curved hook at the 


caudal extremity 
Enlarged view of the poison- fang of 
the rattlesnake : ° 
Head of the rattlesnake 
Poison-apparatus of the bee 
Charge of shot united by the nem of 
the exploded powder. 
Old round United States musket- ‘pall . 
Springfield rifle ball . . 
Enfield rifle ball . 


Austrian ball 4 F s 5 
Chassepot ball . . 
Needle-gun ball . . é ’ 
Mitrailleuse ball “ 5 : 
Martini-Henry ball . 
Bavarian ball . “ 3 “ 
Snider ball 


Comminuted fracture of femur pro- 

duced by a conical ball . F . 
Balls altered in form by impact . . 
Silver probe : . : A 
Nélaton’s bullet probe . : . 
Thomassin’s bullet forceps . . 
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207. Small-sized trephine . . : : 
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Carroll’s knot-tying instrument : 
Bushe’s compressor for hemorrhage 
from the rectum 


245. Tenaculum with detachable handle 
246. Palmar fascia . . i 


247, 
249. 
250. 


251. 
252. 


Superficial palmar arch 


248. Lowest point of the palmar arch 


Trocar and canula for tapping the ab- 
domen .. 

Peeping t in abdominal dropsy . ees 

Invagination of the ileum aecerie 

Intestinal twist . 


253. Strangulation of ‘the ileum by the ap- 


me 254. 
br aD. 


> 256. 
a5. 
258. 
259. 
260. 


262. 


is 263. 
e064. 


265, 


pendix vermiformis 
Obstruction from a fibrous band : 
Obstruction by a band of inflammatory 

lymph . : 3 A A p 
Annular stricture of the colon 7 
Davidson syringe . 3 
Hydrostatic injection apparatus . 
Incision in left lumbar colotomy 
Bivalve anal speculum. . 
Trivalve anal speculum. 


Anal speculum with an oval opening 
onthe side . . . 
Anal speculum with stylet . Se 


Wire anal speculum with stylet 
mae epeonlam’. eke e's 


PAGE 
306 
306 
306 
306 
306 
306 
306 
306 
306 
307 
307 
308 
313 


314 
314 


317 
318 
323 
324 


329 
330 


332 
343 
343 
343 


344 
360 
360 
361 


361 
368 
368 


368 
370 
370 


371 
371 
371 
378 


379 
382 
383 
384 
384 


391 
391 
395 
395 


396 
396 


396 
398 
400 
400 
404 
408 
408 


408 
408 
408 
409 


FIG. 
266. 
267. 
268. 


269. 
270. 
271. 
272. 
273. 
274, 


275. 
276. 
277. 
278. 
279. 


280. 
281. 
282. 
283. 
284. 


285. 


OF ILLUSTRATIONS TO VOLUME I. 


Hard rubber syringe . 

Membranous occlusion of the anus 

Rectum terminating at the top of the 
sacrum . : 

Rectum terminating in the vagina 

Partial prolapse of the rectum . 

Complete prolapse of the rectum . 

Concentric folds of a prolapsed rectum 

Polypi of the rectum . 

Structure of an adenoma or mucous 
polypus of the rectum 

Fibrous stricture of the rectum 

Stricture of the rectum 

Epithelial cancer of the rectum 

Hollow gum rectal bougie . : 

Rectal bougies, with rounded extrem- 
ities 

Conical- shaped rectal bougies 

Olive-shaped bougies 

Instrument for rupturing or dilating 
a rectal stricture 

Forceps used to divulse rectal ‘strie- 
ture. 

Instrument for dividing rectal ‘stric- 
ture . 

Division of the structures i in a fistula 
in ano 


- Group of prolapsed hemorrhoids 

- Section of an internal hemorrhoid 
. Hose for irrigating hemorrhoids 

- Rectal obturator for retaining piles 
. Hemorrhoidal truss : 

. Needle armed with a thread 

. Smith’s clamp for piles 

. Cautery 

. Ligature applied to a hemorrhoid 
. The écraseur applied 

. Author’s rectal chemise 

. Hernial sacs 


Gemrig’s modification of the Hood 
truss 


- Inguinal truss, with pad turned down 


so as to answer for a femoral hernia 


. Truss for umbilical hernia 

. Hard rubber truss for inguinal hernia 
. Hard rubber truss for inguinal hernia 
. Umbilical truss 

. Ring hard rubber truss 

. Single French truss 

. Chase's truss . z ; 

. Wutzer’s instrument . 

. Author’s instrument for Me cure of 


hernia . E 


. Author’s needle . : : ; 
. Dowell’s needle . 
. Plicated arrangement of the neck of 


the sac . 


. Direct linear incision over the hernial 


tumor 


. First incision, by transfixing a fold of 


integument . ‘. 


. Finger seeking for the str icture. 
. Stricture at neck of sac. < i 
fs Cooper’s hernia bistoury 


317. Levis’s notched director 

318. Allis’s hernia bistoury 

319. Spica of the groin, to retain dressing 
after operation for hernia . 

320. Anatomy of inguinal hernia . é 

321. Inguinal hernia . : 7 

322. Inguinal scrotal hernia . : 

323. Congenital hernia . : 

324, Infantile hernia 

325. Eneysted hernia 

326 


327. 


. Truss adjusted to a case of inguinal 


hernia . ; 
Posterior view of the truss: i 


364. 
365. 


367. 
368. 


370. 


371. 
372. 


373. 
374. 
375. 


376. 
377. 


378. 


LIST OF ILLUSTRATIONS TO VOLUME I. 


. Hard rubber truss for single nen 


hernia 
. Rubber truss without the dorsal ‘pad 
. Rubber truss for double inguinal 
hernia . . 
. Truss applied from opposite side 


. Truss applied from the affected side . 


. Truss applied for double 28 ane 
hernia ° 

. Anatomy of femoral hernia 

. Structures passing beneath Poupart’s 8 
ligament ° : ° 

. Femoral hernia . 


. Truss for femoral hernia applied 
. Umbilical hernia 


. Adhesive-plaster and cork- ‘pad | band- 

age : A : 

. Umbilical truss . . 

. Umbilical truss applied to the body : 

. Side-view of the apparatus 

. Concave pad for irreducible umbilical 
hernia 


. Arterial varix, or r cirsoid aneurism, of 


the scalp 


. Arterial dilatation of the vanselelt in the 


palm of the hand . 


. Nevus occupying a cranial bone 


. Intricate convolution of vessels in 


nevi 


. Submucous venous angeioma of the 


upper lip 


. Submucous venous angeioma of the 


lower lip 4 
. Venous angeioma of the hand 


. Section of a venous angeioma . 
. Pins passed beneath a nevus 


. Tying a nevus with a pin and double 
ligature . 


. Double ligature passed under the 


nevus . : 

. The subcutaneous ligature applied 

. Erichsen’s double ligature applied to 
an elongated neevus 


. The loops divided and section of nevus 


tied 
. Venous angeioma of the face 


. Angeiomatous tumor of the lip . : 
. Varicose disease of the saphena magna 
- Varicose state of sacs veins of 


the abdomen . 


- Longitudinal section of a vein, show- 


ing the unequal thickening of its 
walls, 
Varicose condition of the saphena i in- 
terna . . 
Elastic stocking applied : . 
Elastic stocking including the entire 
limb 


. Internal coat divided, external one un- 


broken 
Forms of inoised wounds of arteries . . 
Calcification of arch of the aorta 


. Calcification of the brachial artery 


Microscopic appearance of arterial 
atheroma 

Fusiform aneurism, with lamell 

Sacculated aneurism of the arch of the 
aorta 

Aneurismal sac consisting of the three 
tunics of the artery 

Sac formed of the middle and external 
coats of the vessel . 

The internal and middle coats broken 

Aneurismal sae which has burst 

Rupture of the sac of aneurism and 
formation of second . 3 * 

Popliteal sacciform aneurism . . 


PAGE 


488 
488 


488 
489 
489 


489 
491 


492 
492 
495 
497 


498 
498 
499 
499 
499 
506 


506 
508 


509 


509 


509 
510 
510 
512 


512 


512 
513 


513 
513 
514 
514 
522 


522 


524 


526 
526 


527 
529 
530 
533 
534 


534 
538 


539 
539 
539 
539 
540 


540 
541 


FIG. 
379. 
380. 


381. 
382. 


383. 
384. 
385. 
386. 
387. 
388. 


389. 
390. 
391. 
392. 
393. 


394. 


395. 
396. 
397. 
398. 


399. 
400. 
401. 
402. 
403. 
404, 
405. 
406. 
407. 
408. 
409. 
410. 
411. 
412. 


413. 
414, 


415. 
416, 
417. 
418. 
419. 
420. 


421. 
422. 


423. 
424. 
425. 


426. 
427. 
428. 
429. 


430. 
431. 
432. 
433. 
434. 
435. 


436. 


Fusiform aneurism of the aorta 

Concentric deposition of the layers of 
fibrin 

Collateral circulation after ligature of 
the femoral 

Hunter’s, Brasdor’s, ‘and ‘Wardrop’ : 


operations : . . . . 
Signorini tourniquet . : z . 
Bellingham clamp. . . : 
Carte’s compressor . : . 
Carte’s circular compressor. . . 


Watson’s weight compressor. 
Charriére’s compressor as modified by 


Gibbons . ; 5 ° > e 
Briddon compressor . » * 
Dissecting aneurism . A 
Dissecting aneurism of the aorta A 
Horner’s awl. ; 


Traumatic (circumscribed) aneurism 
in the palm of the hand ‘ 

Traumatic (circumscribed) aneurism 
of the radial artery 

Direct aneurism, or aneurismal ‘vedi 

Intermediate or varicose aneurism 

Aneurism of the arch of the aorta 

Diagram of ligation of an aneurism of 
the innominate 

Intraorbital aneurism 

Intraorbital aneurism by anastomosis 

Aneurism of aorta near its bifurcation 

Abdominal aneurism . E : 4 

Sealpel : 

Forceps. ‘ 

Tenaculum . 

Grooved director 

Retractor ; 3 

Eyed probe . . . 

Tourniquet 

Cooper’s aneurismal needle 

Parrish’s aneurismal needle 

Fingers searching for the vascular 
groove . F ; F : 

Incision for ligation x 

Retractors holding aside the sides of 
the incision . < ¥; ; 

Division of the sheath ; 

The carotid and its branches exposed 

Lines of incision for the ligatiqn of 
the arteries of the neck . 

Sides of the wound held asunder by 
retractors 

Collateral circulation after ligature of 


Oe 6 767.6 


Seaet Oy ie 
Wy Se Wa Our ees 


the common carotid 5 
Anatomical components of the ‘supe- 

rior cervical triangle. r . 
Relations of the lingual artery . . 
Facial, occipital, and esc arteries 

exposed . . . 


Anatomy of subclavian region . . 
Ligation of the subclavian artery . 
Collateral circulation after oe of 
the subclavian ° ° 
Anatomy of the pectoral region . . 
Interpectoral fascia . 
Deep pectoral or true axillary fascia . 3 
Surgical relations of the axillary ar- 
tery ° 
Surgical relations of the axillary ar- 
tery . . . 
Line of the axillary artery. % . 
Incision over axillary artery . . 
Ligation of the axillary . . 
Brachial artery encircled by the lig- 
ature 
Ligation of ‘the brachial artery at the 
middle and lower thirds . % ‘ 
Surgical anatomy of the forearm 


ee 


+ 


ee ee oe Te 


boda di 25 
= — 


a 
= 
4 
a q 
a 


FIG. 
437. 
438. 


439. 
440. 


441. 
442. 
443, 
444, 


445. 
446. 
447, 
448, 
449, 


450. 
451. 


LIST OF ILLUSTRATIONS TO VOLUME I. 


Lines of the radial and ulnar arteries 

Incision for the ligation of the radial 
artery at its upper third . ‘ 

Ligation of the radial at its lower third 

Ligation of the radial at its lower 
third 

Ligation of the radial and ulnar ar- 
teries . 

Ligation of the radial at the root of 
the thumb 

Anastomosis between "the radial and 
ulnar recurrent arteries . 

Author’s retractor for holding aside 
the peritoneum during the opera- 
tion upon the iliac arteries 5 

Peritoneum pushed up and the exter- 
nal iliac artery raised on the ligature 

Gluteal and ischiatic arteries 

Relation of the common, external, and 
internal iliac arteries to their ac- 
companying veins . 

Collateral circulation after ligation of 
the common iliac artery . : 

Anatomy of Searpa’s triangle . 

Femoral artery in Hunter’s canal : 

Ligation of the femoral artery at the 
apex of Searpa’s triangle 


. Ligation of the femoral ‘artery in the 


aponeurotic canal See ae 
. Ligation of the popliteal . . 


- Popliteal artery exposed 
. Anatomy of the posterior tibial artery 


. Ligation of the posterior tibial at its 
upper third 


. Ligation of the posterior tibial above 


the ankle 


. Relation of the anterior tibial artery 


to the muscles of the leg - 
Line showing the course of the ante- 
rior tibial in the leg 


. Ligation of the anterior tibial at the 


lower third of the limb . 


461. Incision for ligation of the dorsalis 
pedis . . : : 
462. Method of seraping lint : 
463. Pellet . ; : : A ; 
464. Tent . f : - F A is 
465. Bullets ‘ : . : . : 
466. Mesh . . . : ; 
467. Roll. ‘ . 5 A : B 
468. Pledget . . ‘ . ° ‘ 
469. Oblong compress : : Fi 
470. Perforated compress . ° ‘ . 
471. Pyramidal compress . 3 . : 
472. Prismatic compress : : ‘ 
473. Semi-cuneiform compress . ets 
474, Maltese cross F : 
475. Half Maltese cross. A : ° 
476. Triangular compress . . . : 
477. Cribriform compress . . 
478. Two-tailed retractor . : : . 
479. Three-tailed retractor , : ‘ 
480. Single T bandage : 2 
481. The incomplete double T bandage ‘ 
482. Double T bandage . a 5 
483. T bandage of the ear. : ‘ 


485, 
486. 
487. 


488. Double T bandage of the chest 


489. 
490, 


484. T bandage of the ear applied 


T bandage of the head 
Double T bandage of the nose 
Single T bandage of the nose 


Double T of the abdomen . 
Compound T of the groin . 


Cleat eke ee ie eae 
. 


491. Perforated T of the hand . : ° 
492. Four-tailed sling ‘ 


493, 


Four-tailed sling for the back of the 
neck é . ; ‘ . 


PAGE 
659 


659 
660 


660 
660 
661 
661 


663 


663 
665 


683 
684 
684 


686 
687 


688 
688 


FIG, 


494, 
495. 
496. 
497. 
498, 
499, 
500. 
501. 
502. 
503. 


Sling for the top of the head ; 
Six-tailed sling of the head “ . 
Four-tailed sling of the chin . 
Four-tailed sling or mask of the face . 
Four-tailed sling of the breast . 
Machine for rolling bandages 
Forming a roller si 2 by the hands 
Single roller a . 
Double roller c 

The corners turned in and pinned 


504, 505. Longitudinal and transverse in- 


troduction of the pin 


. Securing the roller by a knot 

. Circular roller of the neck : . 
. Oblique roller of the arm 

- Spiral roller applied to the arm . 

. Making the spiral reverse . 

. Spiral reversed of the upper extremity 
. Spiral reversed of the four fingers 

. Spiral reversed of the penis . 

. Spiral of the hand, or demi- -gauntlet . 
. Spiral reversed of the lower extremity 
. French spiral reversed 

- Heel covered with spiral reversed 


roller 


. Spiral of the chest : ‘ . 

. Spica of the shoulder. . : 

. Single spica of the groin . : 
- Double spica of the groin . - A 
. Spica of the foot : : ° . 
3. Spica of the thumb ; 
. Figure-of-eight of the elbow-joint 

5. Anterior eight of the chest = 
. Posterior eight of the chest : 

. Figure-of-e ight of the neck and axilla 
. Figure- of-eight of one eye 

. Figure-of-eight of the spi and head . 
. Gibson’s bandage 

. Occipito-facial roller . 

: pare bandage for the angle of the 


meng Tease of the head and jaw 
. Recurrent bandage of the head , 


535. Recurrent dressing after soi ta 
of the thigh : 
536. Single suspensory and compressor 
bandage of the breast 
537. Bilateral suspensory and compressor 
of the breasts . : ; : 
538. Velpeau’s bandage. | . . 
539. Square hankerchief . : ° . 
540. Oblong handkerchief . 2 ° 
541. Triangle. . : . . . 
542. Cravat : . . : 
543. Square cap of the head. : . 
544, Square cap of the head complete . 
545. Fronto-occipital handkerchief, ante- 


546, 
547. 
548. 
549. 
550. 
551. 
552. 
553. 
554. 


555. 
556. 
557. 
558. 
559. 
560. 
561. 
562. 
563. 


rior and posterior . ° : 
The auriculo-occipital triangle . 
The vertico-mental triangle 
The fronto-occipito-labialis cravat 
The occipito-sternal handkerchief 
The parieto-axillaris cravat 
The simple bis-axillary cravat . 
The compound bis-axillary cravat 
The simple bis-axillo-scapulary cravat 
The compound asupenealue 4a og 
cravat . 
The dorso-bis- axillary handkerchief . 
The mammary triangle . . ° 


The palmar triangle . 

The triangular cap of the shoulder 
The cervico-brachial sling . - : 
Triangular cap for amputation . . 
The metatarso-malleolar cravat . 


The malleolo-phalangeal triangle 
The tarso-patellar cravat . : 


711 
711 


712 


714 


LIST OF ILLUSTRATIONS TO VOLUME I. 


6 
FIG. 
564. The tibio-cervical handkerchief, or 
sling of the knee . . ; . 
565. The tibial cravat : : ° ° 
566. Barton handkerchief . 
567. The abdomino -inguinal cravat, or 
single spica of the groin . : 
568. The coxo-inguinal cravat . : 
569. The sub-femoral handkerchief . 
570. Double spica of the groin . 
571. Suspensory, or scroto-lumbar triangle 
572. Incomplete fracture of the radius 
573. Comminuted fracture 
574. Compound comminuted fracture of the 
leg . 
575. Impacted fracture of the neck of the 
femur. . . 
576. Oblique fracture. 
577. Transverse fracture 
578. Epiphyseal fracture 
579. Longitudinal fracture 
580. Angular displacement 
581. Rotatory displacement : 
582. Disposition of the blood after a ’ frac- 
ture . 
583. Spindle-shaped appearance of the re- 
parative material . 
584. External and internal callus 
585. Position of the reparative material in 
a fracture with overlapping . 
586. Establishment of the medullary canal 
587. Transportation of a patient apen a 
settee. 
588. Fracture- bedstead made from an aavate 
nary bedstead ° 
589. Jenks’s fracture-bed . - = 
590. Binders’-board splint : ° . 
591. Perforated tin and zine splints . : 
592. Wire splints : : 5 : c 
593. Ahl’s felt splints 
594. Wooden slats pasted to sheep- -skin 
595. Apparatus for rolling plaster bandages 
596. Von Brun’s sf td ‘pliers 5 
597. Bran bag 
598. Fracture - cradle for supporting the 
bedelothing 
599. Ununited fracture, with rounding of 
fragments 
600. Ends of an ununited fracture con- 
nected by fibrous tissue . 4 
601. Ununited fracture simulating a ball- 
and-socket joint 3 
692. Ununited fracture united by callus e 
603. Smith’s apparatus for ununited frac- 
ture of the thigh 
604. Smith’s apparatus for ununited frac- 
ture below the knee 
605. Humerus treated by Physick for un- 
united fracture “ . 
606. Dieffenbach’s drill . 
607. Awl-shaped drill 5 
608. Gimlet for pinning together the frag: 
ments . . . 
609. Hamilton’s bone-drill : . 
610. Bone-drill . 
611. Overlapping of the ends of a broken 
bone . 
612. Angular union of a fracture of the 
femur. 
613. Lower fragment of the femur rotated 
outward 
614. Deformed union of the radius and 
ulna . 
615. The same corrected instantaneously . 5 
616. secs ease on the coneave side of a 
617. Splint ee on the convex side of a 


curve . . . oho 


PAGE 


714 
714 
715 


715 
716 
716 
716 
716 
719 
720 


720 


720 
720 
720 
721 
721 
722 
722 


725 


726 
726 


726 | 


127 
733 


FIG. 

618. Bone-drilling machine ex 

619. Adams saw for subcutaneous division 
of the thigh-bone . E 

620. Radius and ulna blended by callus : 

621. Redundant callus 

622. Exuberant callus following a gunshot 
fracture . 

623. Foot-drop from pressure by callus on 
the peroneal nerve 

624. Fracture of the spinous process and 
lamina 

625. Comminuted fr acture of the vertebrex 

626. Fracture of the odontoid process ° 

627. Fracture of the odontoid process 

628. Mercier catheter = ; ‘ : 

629. Double catheter . 

630. Appearance after recov ery from an 
extensive fracture of the bones of 
the face . A ‘ : : ° 

631. Screw elevator . 

632. Fracture through the ‘body of the in- 
ferior maxilla 

633. Double fracture of the inferior max- 
illa. i ‘ P y ° - 

634. Splint cut out : ; : 

635. Cup for the jaw 

636. Barton’s bandage for. fracture of the 
inferior maxilla 

637. Gibson’s bandage for fracture of the 
lower jaw 

638. Garretson’s bandage ‘for fracture of 
the lower jaw 

639. Hamilton’s bandage for fracture of 
the lower jaw 

640. French apparatus for fracture of the 
lower jaw F 

641. Crossed of the angle ‘of the jaw for 
fracture through the neck of the 
condyle . ; . . 

642. Gunning’s interdental splint F 

643. Gunning’ sinterdental splint . . 

644. Gunning’s interdental splint applied 

645. Kingsley’s interdental splint  . . 

646. Bean’s interdental splint . ° : 

647. Bean’s splint applied : 

648. Fracture of a rib at its vertebral and 

- also at its sternal extremity . Fy 

649. Fracture of ribs, with bridges of bone 

650. Adhesive strips applied. : : 

651. Double T of the chest : . : 

652. Fracture of the sternum . 

653. Ovlique fracture through the middle of 
the clavicle 

654. Fracture at the acromial end of the 
clavicle . 

655. Position of fragments in fracture of 
the clavicle 

656. Fracture of clavicle internal to the 
coraco-clavicular ligament . 

657. Mayor’s handkerchief dressing for 
fracture of the clavicle . < 

658. Velpeau's dressing for fracture of the 
clavicle . 

659. Moore’s figure- of-eight of. the elbow 
for fracture of the clavicle . 

660. Moore’s figure-of-eight of the elbow, 
anterior view . 

661. Sayre’s dressing for fractured clavicle, 
posterior view 

662. Sayre’s dressing for fractured clavicle, 
anterior view . . . . . 

663. Axillary pad é 

664. Axillary pad secured by the first roller 
of Desault . . . 

665. The second roller of Desault . . 

666. The third roller of Desault 5 é 

667. Fox’s ring, sling, and pad . ‘ . 


FIG. 
668. Front view of Fox’s apparatus . 3 
669. Posterior view of Fox’s apparatus . 
670. Pad, sling, and strap of Levis’s clav- 
: icle apparatus 
671. Front view of Levis’s apparatus ad- 
justed to a patient . : 
672. Posterior view of Levis’s apparatus 
adjusted toa patient . 
673. Posterior eight for fractured clavicle . 
674. Fracture of the posterior angle of the 
 . scapula 
675. Transverse fracture through the body 
676. Fracture of the acromion process 
677. Fracture of the coracoid process of the 
scapula ' : : 
678. Fracture of the coracoid é 
679. Fracture of the neck of the seapula : 
680. Stellate fracture of the glenoid cavity 
- . of the scapula 
681. Fracture through the anatomical neck 
of the humerus . 
682. Intra-capsular fracture of the neck of 
the humerus 
683. Impacted intra- -eapsular fracture of 
the humerus . 
684. Incomplete separation of the epiph- 
ysis of the humerus ‘ 
685. Fracture through the surgical neck of 
the humerus . 
686. Fracture through the surgical neck of 
the humerus 
687. Author’s internal angular splint 
_ 688. Cap for the shoulder and the arm 
_ 689. Dressing for fracture of the surgical 
neck of the humerus. 
690. Fracture at the lower third of the 
humerus, with overlapping . 
691. Paralysis of the extensors of the hand, 
or wrist-drop . 
602. Angular, concave, and short straight 


lin 
693. Tacning for fracture of the shaft of 
- the humerus . : 
694. Apparatus for wrist- drop applied : 
695. Fracture of ‘the epiphysis, with i pri b 
ular surface . 
696. Fracture through the epiphysis: sepa- 
ration smooth . 
697. Author’s anterior angular splint 
_ 698. Posterior angular trough 
699. Transverse and vertical fracture of the 
- condyles of the humerus. A 
700. Fracture of the internal condyle 2 
701. Fracture through the external condyle 
of the humerus. : 
702. Fracture of the internal epicondyle . 
703. Fracture of the external condyle, with 
a _ backward displacement . 
4 ‘704. Anterior angular splints of different 
angles . fi 
_ 705. Articulated anterior angular splint 
706, Anterior angular splint, with a Stro- 
Ga meyer screw . 
07. Obtuse angular trough- -shaped felt 
splint. 
“103. Rectangular trough-shaped felt splint 
. Lower fragments of forearm drawn 
: partially between the upper ones 
0. Overlapping of the upper and lower 
fragments of forearm . ; | 
1. Lateral displacement . 
712. ‘Fracture dressing for both bones of the 
wes forearm . 
3. stare at the middle of the radius . 
i. Transverse fracture of the articulating 
extremity of the radius . a 
5. Transverse fracture of the lower end 


PAGE 
869 
869 
870 
870 


871 
871 


873 
875 
876 
877 


889 
889 


890 
890 


891 
892 


892 
893 


894 


894 
894 


894 


895 
895 


898 


898 
898 


900 
902 


905 


FIG, 


716. 
ie 
718, 
719. 


720. 
721, 


722. 


724, 
725. 


727. 
728, 


LIST OF ILLUSTRATIONS TO VOLUME I. 


of the radius and of the Bhan pro- 
cess of the ulna. 

Fracture of the ee process of the 
radius. 

Comminuted fracture of the carpal 
extremity of the radius . ;: ° 

Comminuted fracture of the radius . 

Fracture described by Barton . . 

Silver-fork deformity of Velpeau 

Fracture of the styloid process of the 
radius and of the ulna, with great 
abduction of the hand 

Deformity after fracture of the styloid 
process of the radius 


. Dressing for fractures at the lower end 


of the radius . : 

Nélaton splint applied . 

Board eut to conform to the outline of 
the forearm 


. Bond’s splint for fracture at the lower 


end of the radius . . 7 : 
Shape of Hays’ splint : 
A view of Hays’ modification of Bond’s 
splint. 


. Coover’s splint for fracture at the 


lower end of the radius . 

Oblique fracture through the base of 
the olecranon . 

. Fracture through the base of the olec- 
ranon process . 


. Fracture of the olecranon process, 


with ligamentous union . 


733. Adhesive’ plaster securing the “olee- 
ranon process in position : 
734. Dressing with slight flexion. 3 
735. Dressing with full extension . - 
736. Sir Astley Cooper’s dressing. . 
737. Hamilton’s dressing . : ‘ : 
738. Fracture of the coronoid process ‘ 
739. Splint for fracture of the carpus and 
metacarpus. 
740. Splints for fracture of the phalanges . . 
741. Fracture of the ilium . 


. Fracture of the rami of the pubis 
. Fracture of the ramus of the ischium 
. Fracture of the acetabulum and of the 


ramus of the ischium 


745. Head of the femur driven into the 

pelvis .. . . . : 
746. Femur at middle: life . : $ 
747..Femur in old age = 


759. 
761. 
762. 


- Complete intra-capsular fracture 

. Oblique intra-capsular fracture . 

. Impacted fracture; intra-capsular 

. Neck of femur absorbed after intra- 


capsular fracture . . . 
Displacement following fracture 
through the neck of the femur 


. Fascia lata in fracture of the neck of 


the femur é 


. Prof. H. H. Smith’s case of supposed 


bony union after an intra-capsular 
fracture . 


. Senile atrophy of the neck of the 


femur 


. Ligamentous union of intracapsular 


fracture . 


. Limb placed over a double inclined 


plane formed by pillows . 


. Fracture in the course of the inter- 


trochanteric lines . . “ . 
Transverse fracture 


. Comminuted extra- capsular fracture 


Impacted fracture of the neck of the 
femur. 

Excessive callus following an ununited 
extra-capsular fracture . . ‘ 


944 


. Amesbury’s double 


LIST OF ILLUSTRATIONS TO VOLUME I. 


. Redundant callus in an ununited ex- 
tra-capsular fracture. 

. Fracture of the epiphysis of the tro- 
chanter major, with a fracture of the 
condyles 


. Displacement of ‘the upper fragment 


of the femur in a fracture at the 
upper third 


. Deformed union of a “frectare at the 


upper third of the femur 


. Fracture of the femur at the middle 


third 


. Diagram illustrating th the supposed dis- 


placement of lower fragment of the 
femur. . . ° 

, 770. Uprights for pulley : : 

. Short strip for fastening the foot- 
board to the long extending band . 


. Extension apparatus ready to be ap- 


plied 


. Extension apparatus ‘applied to the 


limb 
Dressing for fracture of the shaft of 
the femur ° . 


. Levis’s extending apparatus 
. Fracture at the upper third dressed 


on a double inclined pon > : 


77. McIntyre's splint 
78. McIntyre’s splint applied, as modified 


by Liston 


_ N. BR. Smith’s anterior wire e splint 
. Limb suspended by the anterior splint 


of N. R. Smith 


. Apparatus applied for fracture at the 


upper third of the thigh 


. Upright or stanchion . 
. Making extension for the plaster 


dressing 


—e 


. Oblique fracture immediately above 


the condyles of the femur 


. Upper fragment in front of the con- 


dyles of the femur. 


. Impacted fracture above the condyles 


of the femur . . 
. Fracture of the external condyle : 
. Double inclined plane of Bell, prop- 
erly James’s 5 R ° 5 
inclined plane 
splint’. : . 

. Amesbury’s splint applied . . 


. Liston’s splint and junk-bag . P 
. Liston’s splint applied : ° : 
. Boyer’s splint applied 


. Application of the Seultetus band- 
age. 
. Desault’s apparatus applied 5 
. Hutchinson’s modification of Phys- 
ick’s splint 


. Physick’s and Hutchinson’ s 8 modifica. 


tion of Desault’s splint applied. 


798. Hodge’s attachment to ae long 
splint . . 

799. Hodge’s splint applied 3 . . 

800. Hartshorne’s splint . ° . 

801. Hartshorne’s splint applied 

802. Horner’s modification of Physick’s 
and Desault’s splint ° : 

803. Horner’s dressing applied ‘ ‘ 

804. Gurdon Buck’s dressing ae . 

805. Gibson’s single inclined eH . 

806. Bed for fracture of the thigh in a 
child . 

807. Fracture through the epiphysis « of the 
femur. 

808. Packard’s bracketed splint . : 

809. Bracketed extension splint for com- 


pound fracture of the thigh . . 


PAGE 


944 


945 


949 
949 
950 
950 
952 
952 
952 


FIG. 
810. 


811. 


812. 
813. 
814, 
815. 


816. 
817. 


818. 


Comminuted fracture of the patella, 
also transverse fracture of the pa- 
tella united by fibrous tissue . : 

Separation of the fragments of the 
patella by action of spe gte: : 
muscle . . 

Depression in front of the knee . 

Author’s splint for fractured patella 

Author’s splint applied . 

Hamilton’s splint for fractured patella 

applied : 

Dorsey’s splint for fractured patella > 

Burges’s apparatus for fractured pa- 
tella ‘ . 

Lausdale’s apparatus. for fracture of 
the patella. : 


819, 820. Boisnot’s apparatus for fractured 


829. 
830. 


832. 


833. 


834. 


836. 


patella . . : 


. Hartshorne’s apparatus . . . 
. Gerdy’s dressing ‘ 
. Sir Astley’s Cooper’s dressing for frac- 


tured patella . . : . . 


. Levis’s apparatus. : . ° 
5. Malgaigne’s hooks . 
. Fracture at the upper extremity of the 


tibia and fibula 


. Anterior angular deformity and. over- 


lapping following fracture . 


. Boyer’s dressing for fracture of the 


bones of the leg. ‘ 
Fracture-box with hinged sides . 
Fracture of the leg dressed with the 
fracture-box . 


. Fracture of the leg treated by the box 


and suspension apparatus . . 

Salter’s cradle . 

Fracture of the bones of the leg 
dressed by extension in the frac- 
ture-box 

Adhesive plasters applied to the heel 
and instep 


. Neill’s mode of applying extension 


and counter-extension 

Neill’s long fracture-box for treat- 
ment of compound fractures of the 
leg with overlapping . 


. Splint for treating fracture of the 


bones of the leg in the Pott position 


. Binders’ board splint for fracture of 


the leg 


. Liston’s McIntyre splint applied ‘ 
. Perforated tin splint . 


. Malgaigne’s pi Strain for oblique 
fracture of the leg applied. . 


. Fracture of the shaft of the tibia 


. Fractured malleoli and lower end of 
the tibia 2 . . 
. Bavarian immovable splint : . 


. Articular surface for the astragalus . 
. Fracture at the lower fifth of the fib- 


ula, with the attendant deformity . 
Deformity after a badly-treated Pott’s 
fracture . . : . . 
. Dupuytren splint applied ° 
. Splint for support of the ankle after 
fracture with deformity . ‘ 


. Comminuted fracture of the post-as- 


tragaloid portion of the os calcis . 


- Double angular or Pott’s splint, modi- 


fied for fracture of the caleaneum . 


. Monro’s modification of Thillaye’s 


apparatus for fracture of the calea- 
neum . 


. Monro’s dressing for “fracture of the 


os calcis . > °) : 
. Osteophites, from osteitis . 
Caries or ulcer of the tibia 


PAGE 


999 
1001 


1001 
- 1001 


- 1008 
- 1008 


6. Silver probe. ‘ 
57. Author’s spiral wire probe : 
. Gouge for removing carious bone. 
9. Gouge foreeps . : : . : 
. Bone-scraper . . . ae 
. Bone-seraper ’ . . : : . 
8 $62. Burr-head drill . . 
363. Abscess in the head of the tibia 
64. Death of the entire humerus from 
: osteomyelitis . . . . 
865. Sclerosis of the femur 
866. Sclerosis of the femur, with irregular 
: periosteal deposits . 
cs ‘867. Cylindrical sequestrum from the 
femur, following amputation . 
68. Cylindrical sequestrum from femur . 
69. Sequestrum formed by the entire di- 
aphysis of the tibia surrounded bi 
new bone . 
0. Extra-granular deposition of bone in 
necrosis of the humerus : 
71 Nodulated deposition of callus in ne- 
crosis of the shaft of the tibia . 
72. Necrosis of the tibia with cloace . 
873. Necrosis of the tibia, with a seques- 
. trum protruding through a cloaca 


PAGE 
1010 
1010 
1011 
1011 
1011 
1011 
1011 
1012 


1014 
1016 


1016 
1020 
1021 
1022 
1022 


1022 
1022 


1022 


LIST OF ILLUSTRATIONS TO VOLUME I. 


FIG. 

874, Tubular sequestrum of the femur 
after amputation . : Fi - 

875, 876, 877. Different forms of bone 
chisels . . ° : F , 

878. Hammer . : c : . . 

879, 880. Bone pliers . apn 

881, 882, 883. Different forms of bone 


forceps : : . . 
884. Lever < . 
885. White’s surgical engine : . 
886. Drills of different sizes . . 
887. Trephine . : . 


888. Two views of the circular. saw. 

889. Two views of the circular knife 

890. One form of the burr drill 

891. Bonwill’s surgical engine A A 

892. Rachitie skeleton in the museum of 
the University of Pennsylvania . 

893. Curved tibia and fibula from rachitis 

894. Supplemental hypertrophy 


895. Expansive hypertrophy of the occip- 
italbone . 

896. Hypertrophy including all the layers 
of the skull bones . 

897. Hypertrophy of the tibia with ante- 

rior curvature ° . . . 


eee 
sles 
oh 


Aas shake 
bi h 
on ee 


Tee se Yee 


ee a ee Sen — ee 


Pe Eee ee ee a ee eee 


7 eS a ee eee 


INTRODUCTION. 


SURGICAL DIAGNOSIS. 


Tart is an exceedingly crude and erroneous conception which regards 
surgery as a mere handicraft, or as an art restricted to the treatment of 
external disease. It will never be possible to draw the lines which separate 
this department of scientific knowledge from that of medicine: the two are 
indissolubly one, and all attempts to divorce them detract from both the 
dignity and the power of the surgeon. 

The successful management of disease presupposes its distinct recognition. 
Without such antecedent knowledge the practitioner is not only incompetent 
to administer to the necessities of his patient, but is also liable to commit ir- 
reparable mischief. To determine with certainty the nature of a malady by 
stripping away all disguises, involves in many instances well-trained habits of 
observation and an enlightened judgment. It is my design, therefore, before 
entering specifically upon this work, to devote a few pages to the subject of 
surgical diagnosis. 

Anatomy, physiology, pathology, organic chemistry, and physics form the 
ground-work of diagnosis. For the proper interpretation of morbid phe- 
nomena the senses must be carefully educated and the mind trained to 
precise logical methods of thought. There is a very great difference in the 
rapidity with which different men, of unquestioned surgical ability, form 
their judgments on the nature of disease or injury. There are some who 


_ reach their conclusions with a celerity which resembles more an intuition 


than an orderly process of deductive reasoning; while others pass over the 
Same ground like the prudent general who fortifies every captured post 


_ as he advances into the enemy’s country. On the whole, the latter are 


those who meet with the fewest defeats. The nature of many affections 


} is so obvious that recognition is possible on the instant; but there are other 


maladies, and perhaps a larger number, which demand for their compre- 
hension the most careful and exhaustive investigation. As the issues of 
life and death are often suspended on the decision arrived at by such in- 


- quiries, it becomes every surgeon to feel the solemnity and the responsibility 


of his work. 
_ A third class of cases will be encountered, so obscure and unpronounced as 


_ to baffle the keenest analysis. Whenever, therefore, the surgeon is compelled 


to proceed on a data of probabilities, it is in most instances a good rule to 
wait. Often in my professional life, when in a maze of doubt and uncer- 
tainty, have I imitated with the happiest results the storm-bested mariner, 


_ who, in the darkness of the night, and nearing an unknown coast, casts 


anchor and waits for the day. A few hours even of delay may open a crevice 


- in a hitherto hidden case of disease, which will be sufficient to illuminate 


its obscurity and resolve all uncertainties. 


he difficulties which are encountered in the investigation of morbid 
_ phenomena arise from several causes. First, there is on the part of many 


persons a disinclination to communicate information which would appear in 


any way to reflect on the moral or social character of themselves os their 
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families, and hence they will deliberately withhold testimony which is neces- 
sary to the proper understanding of their disease. Secondly, many affections 
diverse in nature present phenomena having common points of resemblance. 
Thirdly, there is an individual peculiarity or idiosyncrasy, that is, some pecu- 
liar stamp of organization which renders its possessor, in his or her suscep- 
tibility to, or behavior under, morbid impressions, unlike the majority of 
other persons under the influence of similar causes. And, fourthly, there 
exists the power of reflex and sympathetic action dependent on physiological 
and anatomical peculiarities of structure, to mask, or to divert attention 
from, the real seat of trouble. 

There are two factors concerned in forming a diagnosis,—the senses and 
the reason, or the physical and the rational. By the first the mind receives 
those impressions which, being compared and classified, are compacted into 
a judgment or an opinion. 

There are two modes of investigating disease, namely, by analysis and 
by synthesis. In the first, our inquiries commence at the beginning of the 
affection, thence following it down to the time of examination; in the second 
method the order is reversed, the disease being traced back to its origin. 
The first or analytical process is generally adopted, though it will often 
be found necessary to use the other, or synthetical, plan. Whichever course 
is pursued, the certitude of a conclusion in many cases can only be attained 
by elimination, that is, by systematically excluding the diseases which most 
closely resemble the one under consideration, thereby proving what it is by 
demonstrating what it is not. Generally speaking, it is preferable, in insti- 
tuting an inquiry with a view to discover the character of a complaint, to 
begin with the general history of the case, and afterwards to take up its 
particular characteristics. This course has the twofold advantage of being 
the most natural method of procedure and of establishing confidential and 
pleasant relations between the practitioner and his patient. To secure the 
last is of the utmost importance to the success of the examination. 

Some men are singularly unfortunate in this respect: they are never able 
to secure the confidence of the sick; while others, by a cheerful manner, by 
a few kind, assuring words, and by an attractive address, obtain in a few 
moments a magnetic mastery over their patients. In pursuing the examina- 
tion the patient may, if intelligent, be allowed to give his or her own history of 
the disease, but should be kept closely to the subject, and all digressions should 
be discountenanced. There is much skill in questioning. The interrogations 
should be put in plain, simple words, free from ambiguity and technicalities, 
and the answers required should be terse. No suggestive or leading ques- 
tions ought to be asked, as these tend to give color to the answers. LEvery- 
thing like levity of manner or merriment at the language used by patients is 
improper, if not cruel. No interrogation should be made merelyfrom motives 
of curiosity, and such as are of a private nature should be couched in the most 
delicate and least offensive phraseology. Many questions of this nature, when 
the patient is a young woman, are best addressed through a female friend. In 
the examination of females, except when absolutely necessary, no part of the 
body should be uncovered. No needless repetition of instrumental explora- 
tions, or of painful movements, is justifiable. The surgeon must not forget 
the moral transformations of character wrought by disease, by which the most 
amiable and self-possessed become peevish, morose, and irritable; and he must 
make due allowance for deportment which under other circumstances would 
be properly esteemed rude and uncivil. He must also assure, by a concilia- 
tory and encouraging manner, the unlettered, who, from want of training 
in the use of language and in the command of words, are unable fittingly to 
communicate their sensations. Under all circumstances of intercourse with 
the sick and injured, let the surgeon never forget that being himself human, 
and therefore liable to be overtaken by the same diseases, the same accidents, 
and the same misfortunes as the humblest of his fellow-beings, he should be 
ready to compassionate and to sympathize with them in their distresses, in 
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their infirmities, and in their mental eccentricities. Especially have the 
poor the strongest claims to our consideration. ‘To be sick is ordinarily 
esteemed a misfortune, but to be both poor and sick, is a trial to the spirit 
of no ordinary kind. 

In the investigation of a surgical disease there are two lines of inquiry 
to be pursued,—the general and the special. The first, or general, consists 
in eliciting a historical narrative from the patient or his friends, with 
reference to his past life and the disease under which he labors. Under 
the first inquiry will come the age, sex, occupation, habits, mental and 
moral states, antecedents, social condition, residence, information derived 
from others, and duration. Under the second will be included the testimony 
of the senses. 

Age.—The age of a patient has a most important bearing on the examina- 
tion of a case of disease. In the very young the exalted sensibility of the 
nervous system imparts a peculiar complexion to many of the affections of in- 
fantile life. Thus, the mere irritation of the gum in dentition or of a narrow 
prepuce is sufficient, through reflex irritability, to excite the most violent 
spasmodic agitation of the entire muscular system. It is also during the 
period of infantile and adolescent life that those morbid phenomena which 
are comprised under the generic term struma, or scrofula, make their ap- 
pearance. A tumor in the neck of a child suggests at once an adenoid 
growth or an angeioma. <A pain at the knee, accompanied with slight lame- 
ness, arouses a suspicion that the case is one of coxalgia. In adults, or in 
advanced life, the cervical enlargement would probably be either cystic, 


fatty, or sarcomatous, whilst pain and lameness, complained of in the lower 


extremity, would be referred to a rheumatic origin. Abdominal pains in 
a child, a disturbed, grunting respiration, and unusual postures of the body 
for rest after taking exercise, would suggest the probability of spinal disease. 
A spreading ulcer on the oral surface of the cheek of a young person would 
be diagnosed as noma or cancrum oris, while similarly situated in an adult it 
would probably prove to be a malignant affection. 

Again, force applied near to the extremities of a long bone in a youth 
is liable to cause a separation of the epiphysis,—an accident which would 
be impossible in an adult. A blow which in mature life causes a fracture 
through the shaft of the femur, would, in an aged person, most likely result 
in an intra-capsular fracture. Irritation of the bladder in a young subject 
would be referred to the presence of calculus or to a tight phimosis; but 
in an adult, or in a person over fifty, the investigation would have to include 
the consideration not only of stone, but also of stricture, cystitis, hypertrophy 
of the prostate body, and hemorrhoids,—diseases which more especially be- 
mre to mature and advanced life. 

ex.—The influence of sex exercises both a determining and a modify- 
ing influence on morbid processes. There exists a radical difference, both 
psychical and physical, between the male and the female, and no amount of 
training, under the modern interpretation of the equality of the sexes, can 
ever remove this distinction without at the same time destroying the true 
grace and dignity of the female character. The sexual system of woman, 
reacting upon a susceptible organization, imparts a shading to most of her 
diseases. The perturbating influence arising from commencing menstru- 
ation and its disappearance, is exhibited in peculiar derangements of the 
neryous and muscular systems. Thus, we have convulsions, hysterical 
joints, hysterical blindness, spurious paralysis, irritable bladder, and, farther 
on towards the climacteric decline, fibroid and carcinomatous growths of the 
uterus and of the mamme. 

Males, on the contrary, enjoy a remarkable immunity from these affec- 
tions. Among them, hysterical disturbances are comparatively unknown. If 
a male suffer fom cancer, it is generally of the epithelial form, and on the lip; 
if from articular disease, it will not be a simulation, but a genuine inflam- 
matory attack, rheumatic or otherwise; if attacked by convulsions, they 
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will usually be epileptic, and indicative of serious cerebral disease; if over- 
taken by paralysis, the brain or the spinal marrow will probably be found to 
have suffered some lesion; if vesical trouble is experienced, the symptoms 
will depend as a rule on structural, not on functional, changes. 

Both sexes are liable to hernia; but femoral rupture is most common in 
females, and inguinal in males. Disorders of the heart and blood-vessels are 
common in both men and women. In the former they are often the expres- 
sions of atheroma, aneurism, or valvular disease; in the latter they are 
generally the result of transmitted irritation. 

The predominance of the functional and the emotional in females should, 
however, never be allowed to betray the surgeon into error, by causing him 
to relax the vigilance of his watch for the real disease, or by inducing him to 
form hasty conclusions. Through mistakes of this kind many women have 
suffered long, and at length have fallen victims to maladies which, had they 
been early recognized, might have been cured. 

Occupation exercises no small degree of influence in predisposing persons 
to certain diseases. Examples of this are seen in the enlargement of the 
bursa in front of the patella, commonly called “housemaid’s knee,” and in 
the little bursal tumors which form over the olecranon processes of the ulna 
in the school-boy who rests upon the points of his elbows. 

Persons who are obliged in the prosecution of their business to work in 
damp or wet localities frequently suffer from rheumatic and bone affections. 
Occupations or trades which expose the operators to gaseous emanations 
furnish examples of disease. In this way are produced necrosis of the jaw 
and stomatitis from the vapors of phosphorus and mercury. In callings 
demanding great muscular strain, the predisposition to aneurism and to 
cardiac disorder is marked; and it is to be feared that some of the popular 
amusements of the day, such as boat-racing and gymnastics, contribute 
to the same result. Carters, stevedores, and laborers, who, from the nature 
of their avocations, are often led to consume large quantities of stimulants, 
are prone to attacks of delirium tremens on the reception of any severe injury. 
This is often witnessed in our hospitals among patients who have met with 
fractures. 

Another familiar illustration of the effect of occupation in the production 
of disease is the soot-cancer which attacks the scrotum of chimney-sweeps. 

The employment of individuals should not escape our notice in those in- 
stances of spinal curvature, or of loss in the bilateral symmetry of the limbs, 
which are occasionally encountered, and which, without some explanation of 
this kind, would constitute a source of much anxiety. A man constantly 
working a foot-lathe or a single-handed lever will, by his business, materially 
modify the nutrition, and consequently the size, of the limb used in driving 
such instrument. The shoemaker also who, while at his bench, constantly 
bends over his work, will in time change the curves of his spine and the 
conformation of his chest. 

Habits.—Many of the ailments which overtake individuals are self-inflicted. 
They follow as a consequence of pernicious habits, and a knowledge of these 
at once discloses the true character of many morbid phenomena. Thus, a 
sore on the prepuce or on the glans penis, if known to follow impure con- 
nection, will at once be pronounced a chancre; if a patient presents himself 
with purulent urethritis, the confession of a previous intercourse with a 
“woman of the town” will determine its probable character. A virtuous 
and pure-minded young woman, or an innocent nurse, may present symp- 
toms of such a character as would seem to challenge her personal purity ; 
but if it can be ascertained that the lover of the first suffered from a 
syphilitic crack or ulcer of the lip, or that the infant which nursed from 
the breast of the last came into the world with a hereditary taint, we can 
perfectly comprehend how the presence of this loathsome curse may be 
entirely consistent with the innocence of its victim. 


So in regard to sexual weakness, or to impotency, both the diagnosis and 
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the prognosis will be materially assisted by ascertaining that the loss of 
power is the effect of venereal excess. 

An ophthalmologist, in certain obscurations of the vision which result 
from the excessive use of tobacco, would give a most unfavorable prognosis 
did he not learn that the patient was an inveterate smoker. 

Mental and moral states—The power of the mind and of the emotions over 
the organic functions of the body is generally conceded, but that it is a more 
common factor in the production of disease than is generally allowed I doubt 
not. Many times have I witnessed instances of irritable bladder accom- 
panied by turbid urine following the simple harass and worry of mercantile 
and other business complications. I have seen almost complete suppression 
of the urinary secretion continue for days in a person who, in a state of 
intense anxiety, watched by the bedside of a sick friend. A heart-murmur 
may be developed in a moment under the urgency of a strong mental shock, 
and as suddenly may the secretion of any of the different glandular organs 
be suspended by fright. The depressing effect of mortification, remorse, fear, 
and frustrated plans upon the vital energies of the body is always inimical to 
the work of repair after surgical injuries. 

On the other hand, there are those who, from possessing an undue exalta- 
tion of the imagination, conjoined with an ardent temperament, are prone 
to give an exaggerated and unreal coloring to their complaints, which might 
lead the practitioner into error were he not apprised of this peculiarity. 

To inspire faith, hope, and courage in the minds of the despondent sick is 
one of the highest duties of the physician, and will in many instances work 
greater marvels than can be obtained from drugs. 

Antecedent history.—This includes a knowledge of both ancestral and per- 
sonal constitutional characteristics. It is not always easy to elicit reliable 
statements on these points. Many persons are peculiarly sensitive about 


_ what may be called the physical defects of their ancestors, and purposely 


withhold the knowledge which they possess. No fact, however, is better 
established in medicine than the transmissibility of bodily infirmities, and 
in obscure cases of pulmonary disease, or in tumors whose characters are not 
well pronounced, in articular affections and in manifestations resembling 
syphilis, such knowledge is of the highest moment in forming a correct 
diagnosis, and also in adopting a proper line of treatment. If the case 
under consideration is one in which, without any positive detectable lesion, 
there are indications of a tubercular disease, in consequence of the unpro- 
nounced nature of the symptoms the physician may hesitate about advising 
an immediate removal to a more congenial climate; but if told that a pater- 
nal or maternal progenitor of the patient died from consumption of the lungs, 
his decision is formed without hesitation. In the same way will he decide 
on the nature of a morbid growth, on coxalgia, and on other diseases, by the 
antecedents of the patient. 

In pursuing this inquiry it must be remembered that transmissible diseases 
sometimes pass over one generation, so that the stream will occasionally 
require to be traced to the grandfather or the grandmother before the foun- 
tain which has tainted the blood is reached. 

The individual or personal history comprises a knowledge of the constitu- 


tional bent, impress, or temperament. With some persons the vascular system 


is highly developed, as manifested by a strong, vigorous heart, a bounding pulse, 
an active capillary circulation, a florid color, and an habitual warmth of the 
surface. These indicate a sanguine temperament, and its possessor is thereby 
predisposed to acute inflammatory disease of different organs. The surgeon, 
aware of such tendencies, must be ever on the alert, during the progress of 
any case of disease or injury under his care, for the earliest evidence of such 
complications. In other instances there will be seen persons in whom the 
circulation is sluggish, the complexion dark, the sensibility obtuse, and in 
whom the mental operations and the movements of body are conducted 


- with slowness and deliberation. These are the leading characteristics of 
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the phlegmatic temperament. Individuals having such an organization endure 
without complaint, suffer with a certain stolid indifference, and rarely betray 
by their manner what is going on, either in the mind or in the body. Here the 
practitioner may be led into a false security, little comprehending the mighty 
currents of mischief which may be flowing beneath a calm, unruffied surface. 

The nervous temperament crops out in irrepressible and restless action, a 
circulation stirred into activity on the presence of the slightest indisposition 
or accident, and whose demonstrations of uneasiness and suffering always 
appear to be extravagant or disproportionate to the extent or degree of the 
injury incurred. Here it will be necessary to make a reasonable allowance 
for the excessive exhibition of nervous sensibility. 

It is not always that these temperaments are as distinctly defined in nature 
as the portraits which have been drawn. Sometimes they are blended so that 
the same individual will exhibit the lineaments of two or more. 

Social condition—It is often desirable to know the social state of a patient, 
whether married or single. Inquiries under this head would include sexual 
indulgences,—lawful and illicit,—number of pregnancies, miscarriages, puer- 
peral complications and accidents, and the existence of any venereal disease. 

Residence—Surgical diseases are often modified by local influences, a knowl- 
edge of which should always, if possible, be obtained. The constitutional 
changes induced by exposure in miasmatic districts at some recent or remote 
time will often manifest themselves in the form of an intermittent, or in an 
enlarged spleen or liver, in the course of a surgical malady. The anxiety 
following the occurrence of a rigor after some grave operation will be mate- 
rially lessened if it is ascertained that the patient has been exposed to those 
conditions of heat and moisture which are associated with miasmatic emana- 
tions. ‘The character of disease as it appears in that class of a metropolitan 
population which live in damp cellars, scarcely illumined by a single ray of 
sunshine, and who in addition subsist on articles of food defective in quality 
and in preparation, is very unlike that which occurs under opposite hygienic 
conditions. 

Personal knowledge of patient by others.—The diagnosis of a disease is often 
established by a knowledge of the determining cause. This information the 
patient, if disposed, can frequently communicate, or it may be obtained from 
a friend or some eye-witness. If a joint becomes suddenly swollen and pain- 
ful, and we are informed that this condition followed immediately on the 
reception of a sprain, the diagnosis is clear; in the absence of such a history 
it might with equal propriety be referred to a rheumatic cause. If it is 
known that a person suffering from epilepsy had, previous to the appear- 
ance of a convulsion, received a severe blow upon the head, this fact would 
not only serve to fix the traumatic origin of the disease, but also to determine 
under certain circumstances the propriety of an operation. A man picked 
up in a state of profound coma, especially if the smell of liquor can be de- 
tected on his person, might be supposed to suffer only from extreme intoxi- 
cation; but if a bystander can testify to a fall from a window or from a horse, 
in which the patient struck upon his head, the diagnosis will be corrected. 
A laborer was carried from the highway into an adjoining house in a state 
of collapse, and died shortly after. There was not a mark of violence upon 
his body. Only a few minutes before, he had left his home in perfect health. 
It is doubtful if even a post-mortem examination, had it been made, would 
have solved the mystery which enshrouded his death. It was, however, 
afterwards ascertained that he had been thrown violently upon his abdomen 
against a projecting mass of stone by a runaway horse. Without this in- 
formation all opinion as to the nature of the injury would have been purely 
hypothetical. Facial paralysis is not unfrequently the effect of a blow be- 
low the ear; the gravity of the case will be lessened by a knowledge of 
such an injury. In hydrophobia, in certain specific ulcers, in phosphorus- 
necrosis, in incipient coxalgia, in some instances of mental aberration, and 
in many other affections which will naturally occur to every practitioner, 
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the statements of the patient or of others constitute a valuable auxiliary to 
diagnosis. 

Duration.—The length of time for which a swelling or tumor has existed is 
usually deemed a matter of considerable moment in determining one of the 
first questions presented to the surgeon for his decision, viz., is the growth 
malignant or not? Cancer and allied tumors are, for the most part, rapid 
in their increase, while those which pursue a chronic course are generally 
benign. ‘Too much importance, however, must not be attached to the dura- 
tion alone of a disease, as there are many exceptions to the rule that malig- 
nancy and rapidity of growth are unvarying associates, or that chronicity 
and harmlessness are always found together. 


KNOWLEDGE ACQUIRED BY THE SENSES. 


Attitude-——The educated eye will often detect the character of a disease in 
the posture assumed by a patient. A lad in the early stage of hip-joint 
disease advances the limb, flexes the knee, and everts the foot of the affected 
side. In luxation of the femur, the variety of displacement is determined in 
a great degree by the position in which the extremity is found. A luxation 
of the scapulo-humeral articulation will be predicated on the posture of the 
elbow. In acute peritonitis, the dorsal decubitus and the drawn-up limbs 
sufficiently declare the internal inflammation. <A limb so rotated after an 
accident that the outer side of the foot rests upon the bed, will suggest at 
once the probability of a fracture through the neck of the femur. A child 
who walks with a stiff, studied air, having the shoulders drawn up, and with 
abducted arms, furnishes the signs of spinal caries. In hydrothorax and in 
extreme ascites, where the breathing is difficult, the upright position in bed 
is the one generally observed; and in order to fix the points for the insertion 
of the pectoral, the great serrati, the sterno-mastoid, and other muscles of 
extraordinary respiration, the hands are planted upon the bed and the head 
is thrown back, so as to acquire additional dilating power over the walls of 
the chest. In cases where the patient constantly slips down towards the 
foot of the bed, we have the evidence of extreme debility. The above are 
only a few examples of a great number which might be adduced under the 
head of position: indeed, there is scarcely a disease or an injury which is 
not in some way accompanied by something peculiar in the disposition of 
the head, trunk, or extremities. 

Surface expression—The knowledge gained from the expression of the face 
and other parts of the body is highly instructive. Disease, both mental and 
physical, displays its signals upon the countenance in characters so legible 
that they admit of an easy interpretation. The white, puffy, or sallow face 
attending certain degenerations of the kidneys, the clay- or straw-color com- 
plexion in cancer, the waxy hue and extreme pallor of the face and lips after 
excessive loss of blood, the red stripe across the nose and the unilateral flush 
of the cheek in pneumonia and in phthisis, the timid look and downcast eyes 
which so commonly betray the practice of secret vices, the strongly-con- 
tracted corrugated muscles of the eyebrows in acute abdominal inflamma- 
tions, the spasmodic closure of the eyelids against the light in strumous 
ophthalmia, and the strabismus following cerebral trouble or defective accom- 
modation, are examples in point. To these might be added the rapidly ex- 
panding and contracting ale of the nose in embarrassed respiration, the dila- 
tation or contraction of the pupils in injuries of the brain, the sardonic grin of 
tetanus, the form of the teeth in transmitted syphilis, the drooping eyelid 
in certain intra-cranial accidents, and the sharp, wasted, and contracted fea- 
tures of the Hippocratic face, betokening impending dissolution ; with many 
others equally illustrative. 

_ Turning to other parts of the body, we may mention the flattened shoulder 
and the salient acromial process of the scapula following dislocation of the 
humerus, the prominence of the spinous processes of certain vertebra and 
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the resulting curvatures seen in Pott’s disease, the loss of the sharp defini- 
tion between the buttocks and the thigh in coxalgia, the enlargement of the 
epiphyseal cartilages in rickets, the depressed and adherent cicatrices fol- 
lowing necrosis, the scars in the groin and elsewhere which tell a tale of 
previous syphilitic trouble, and the elongated prepuce often accompanying 
vesical calculus in children. 

Mensuration—The careful measurement of parts and their comparison 
with corresponding portions of the body constitute another means of diag- 
nostic information. The metallic ribbon or the tape-line, with its graduated 
numbers, is usually employed for this purpose. In fractures and dislocations 
of the thigh this method is often resorted to in order to ascertain the length 
of the injured as compared with the sound limb. When a comparison be- 
tween the lower extremities is to be made in cases of fracture, it is absolutely 
necessary, for the accuracy of the measurement, that the patient be laid upon a 
firm, unyielding surface, that the limbs be placed side by side, and that the 
trunk be in a straight line with the extremities: the least lateral inclination of 
the body or the pelvis will necessarily alter all the details of the mensuration. 
These measurements, when feasible, should always be made between certain 
salient portions of the skeleton which from their fixed and unvarying posi- 
tion can usually be relied on: thus, the anterior superior spinous process of 
the ilium, the tuberosity of the pubic bone, and the internal malleolus of the 
tibia are the landmarks for measurement in fractures of the thigh; the 
anterior superior spinous process of the ilium, the tuber ischii, and the 
trochanter major, in dislocations of the femur; the internal and external 
condyles of the humerus, with the olecranon process of the ulna, in fractures 
or luxations of the elbow-joint, ete. 

The tape-line is often employed in determining the difference between the 
sides of the thorax in serous effusions into the pleural sac, and also in ascer- 
taining the circumference of an enlarged joint as compared with its fellow, in 
which case the two limbs should be placed as nearly as possible in the same 
position, either of flexion or of extension. 

Deviations of the spine from the perpendicular are sometimes tested by 
the plumb-line, and antero-posterior curvatures are measured by a ribbon of 
malleable metal. One of the most accurate modes of outlining these curva- 
tures is to take a plaster roller a few feet in length, and, wetting it in water, 
run it up and down the vertebral column longitudinally. In a few minutes 
the plaster will set, when the strip may be removed, and will prove to be an 
exact cast of the curves. 

Form.—The form of a swelling may be determined, in many instances, by 
a simple glance of the eye; in other cases it can only be learned by the sense 
of touch. For example, a patient may present a large tumor in the neck or 
on the back. With the eye it is seen to have a uniformly round, oval, or 
pyriform surface, but when the same swelling is felt with the fingers it is 
found to be lobulated, the presence of which peculiarity may aid materially 
in deciding the diagnosis. Alteration in the figure of parts conveys, in frac- 
tures and dislocations, very important information. An angular projection 
in the continuity of the thigh, of the arm, or of the leg, following an injury, 
is strong presumptive evidence of fracture. 

The shape of a swelling is frequently determined by anatomical peculi- 
arities of structures, and when these are known the practitioner is often 
enabled to fix both the location and the nature of the enlargement. Thus, a 
swelling sharply bounded by the base of the jaw above, by the horn of the 
hyoid bone below, by the angle of the jaw posteriorly, and by the anterior 
belly of the digastric muscle anteriorly, is known to occupy the chamber 
allotted to the sub-maxillary gland. A swelling which appears upon the 
front of the thigh below Poupart’s ligament and to the outer side of the 
crural vessels, may have followed the sheath of the psoas and iliacus internus 
muscles, and this circumstance would suggest at once a psoas abscess and the 
existence of caries of some of the vertebre belonging to the lumbar region of 
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the spine. A swelling in front of and circumscribed by the borders of the 
patella tells its own tale,—it is dropsy of the bursa. So also is it with those 
enlargements seen in connection with the tendons about the wrist. 

Color —The knowledge communicated by observing the color of the sur- 
face of the body is very important. There is the bright scarlet red which 
accompanies acute inflammation; there is a dark dusky red, which belongs 
to low forms of erysipelas ; and there is a dull red color, blended with purple, 
or mottled, which is characteristic of chronic inflammation and of venous 
obstruction. Dark purple, yellow, and green discolorations appear beneath 
the surface, commonly called ecchymoses, which are the result of broken 
vessels, chiefly venous: when such extravasations find their way to the 
surface several days after a severe injury to the limb, they should suggest 
the propriety of instituting the most careful examination, for fear a fracture 
has been overlooked. There is also an azure blue and purple color, which 
precedes the ulceration of malignant growths, and a mottled or black hue, 
which betokens the dissolution of the soft parts. 

Translucency—The nature of many swellings is determined by the trans- 
parency of their contents. This test can be applied in two ways,—first, by 
taking the patient into a darkened chamber and holding the tumor, pre- 
viously made tense, between a lighted taper or candle and the observer, the 
latter at the same time resting the hand vertically over the upper surface 
of the swelling, in order to intercept the upper rays of light; secondly, 
translucency may be ascertained in a strong sunlight by folding a sheet of 
paper into a hollow cylinder, and, with one extremity resting upon the 
part, viewing the swelling through this tube. By either of these devices 
we are able to diagnose hydrocele, meningocele, spina bifida, and other 
cysts. 

Muscular movements —Movements may be either less or greater than those 
which are natural, and in each case they supply valuable aid in diagnosis. 
When the ribs are broken or a lung is collapsed, the walls of the chest, on the 
affected side, remain almost entirely quiescent. An injury to the cervical 
vertebre will render the head stiff and motionless; an inflamed joint is in- 
tolerant of the least disturbance; and when an arm or a leg is broken, all 
voluntary movements are as a rule at once suspended. 

Exaggerated movements are frequently witnessed as a result of morbid 
conditions: hence the rapid action of the chest-walls in cardiac and pulmo- 
nary disease. There are exaggerated movements which arise from a defect 
in co-ordination ; for example, the oscillating eyeball in nystagmus, the tremor 
of paralysis agitans, the muscular disturbance in chorea, etc. There are 
mal-directed movements, such as belong to locomotor ataxia, and others again 
which are automatic and indicative of extreme danger, as picking the bed- 
clothes, or grasping at imaginary objects in the air,—conditions so often seen 
in low forms of fever. 

Movement, again, may be executed of an awkward, eccentric character, as 
where a person, in walking, instead of advancing the limb directly forward, 
swings it around in the segment of a circle. Here the quadriceps extensor 
of the thigh is paralyzed, and the work of the latter has to be substituted 
by the action of another group of muscles. 

Sounds.—The sense of hearing, especially in a medical point of view, is 
one of the most valuable channels for the reception of diagnostic knowledge. 
It is through the ear that the most occult changes which take place in the 
chest are detected. Auscultation, however, is not without its value to the 
surgeon. It is in this way that he is able to recognize those serous and 
purulent accumulations in the pleural sac, or in the pericardium, which 
frequently demand surgical interference for their removal. 

To hear the clink of the steel sound is much more decisive of the presence of 
a urinary calculus than any knowledge obtained simply by the sense of touch. 
The peculiar bruit which forms one of the most constant signs of aneurism 
ean only be recognized through the organs of hearing; and it is also true of 
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that sound which has been compared to the noise made by a fly or a bee in 
a paper bag, and which is present in arterio-venous aneurism. 

It may be necessary to resort to the use of this sense in order to detect 
the crepitation of fracture. By the use of the stethoscope the ear is greatly 
assisted in the detection of both normal and abnormal sounds. 


TOUCH. 


By the sense of touch a knowledge of the consistence, movement, weight, 
exact form, sensibility, and temperature of a part is obtained. The touch 
should be cultivated with the greatest care. Many errors have been com- 
mitted, and some lamentable blunders, from defective tact. 

Consistence.—The more liquid the contents of a swelling the softer will be 
its consistency. Inflammatory transudations into the soft parts, when they 
consist of serum, are usually very compressible, can be displaced, and pit 
on pressure. When they consist of fibrogenous and cell materials, they are 
firm and hard, commonly called indurations, or infiltrates. The dense hard 
wall of lymph at the circumference of an abscess is an example in point. 

When the contents of a growth are liquid and inclosed by a limiting wall, 
or by a sac, the sensation imparted to the fingers on palpation is one of fluc- 
tuation. Highly vascular and fatty growths, like encephaloid and adipose 
tumors, may, on the application of the same test, yield a similar sensation, 
though, when carefully studied, it will be found to be elasticity rather than 
fluctuation. When air is extravasated through connective tissue, it is revealed 
by crackling or crepitation on pressure. 

Movement—The attachments and the depth of tumors are ascertained by 

‘the degree of motion which they allow; and their nature is often revealed, 

as in aneurism, by their centrifugal expansion. Undue movement in the 
continuity of a bone, accompanied by crepitation, is indicative of fracture ; 
while diminished motion or rigidity is a symptom of luxation, or of anchy- 
losis. 

There is a motion which travels in short waves, and which causes a tremor 
or fremitus. It is one of the tests employed by the practitioner in making 
explorations of the chest for effusions in the pleural sac,—the hand being 
placed upon the thorax while the patient speaks. 

Weight.—Considerable importance is attached to the weight of a tumor in 
forming a differential diagnosis. A growth in the mammary gland or in the 
testis, which, when raised by the fingers, gives the impression of weight out 
of proportion to the size of the body, furnishes reasonable grounds for regard- 
ing the disease as either scirrhous or fibrous in its nature. 

Exact form.—It is only by handling a swelling or tumor that an exact idea 
of its form can be attained. In this way a group of enlarged inguinal glands, 
by the lenticular disposition of its parts, can be distinguished from a hernia; 
a fatty growth can be recognized by its lobulated form. In the same way 
may the surgeon trace the outline of the foetus in cases of extra-uterine preg- 
nancy, recognize the knobbed surface of a uterine fibroid, and detect the 
notched border of an enlarged spleen. 

Temperature —Though the touch is a rough means of ascertaining temper- 
ature in comparison with instrumental measures, yet to lay the hand upon 
a part is quite sufficient in many instances to guide our therapeutics when 
great delicacy of observation is not required. 


SMELL. 


By the sense of smell the surgeon may discover, in the peculiar odor 
from the nasal passages of a patient suffering from catarrhal disease, the 
existence of necrosed bone, before any exploration of the fosse is made; 
pymia is sometimes revealed in the sweet or fresh-hay odor which emanates 
from the breath; a stercoraceous fistula is known by the existence of a fecal 
smell in the discharges which escape; and in a perineal sinus its connection 
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with the bladder may be predicated on the urinous odor which accompanies 
the issuing fluids. The peculiar earthy smell of the soft parts in a state of 
mortification is another familiar example in point. 


EXAMINATION OF THE INTERNAL ORGANS. 


It will often be necessary, in order to render a diagnosis exhaustive, to 
extend the inquiry to the state of the different organs of the body. 

Circulation.—The state of the heart and blood-vessels, as regards both their 
action and their structural alterations, demands a careful consideration. 
Valvular defects are recognized by characteristic sounds, which it is the 
province of the medical rather than of the surgical diagnostician to describe. 
In the administration of anesthetics and in estimating the capacity of pa- 
tients to undergo prolonged operations, such alterations of structure must 
not be overlooked. The relation between atheroma, aneurism, and senile 
gangrene; the varicose condition of the superficial abdominal and thoracic 
trunks, as indicative of deep-seated obstruction to the venous circulation ; 
embolic plugging of the veins in connection with phlebitis; the venous mur- 
murs in the great vessels of the neck in anemic conditions of the system ; 
and the connection between lividity of the face and pulmonary or cardiac 
disease,—these are a few of the subjects which will require investigation. 

The pulse, as an index to the state of the circulation, requires for its proper 
interpretation considerable experience. Its frequency, force, volume, and 
rhythm, or regularity, are the chief features to be noted. 

The pulse, it must be remembered, varies in all these particulars at different 
times in the same individual, even in a state of health. There is no absolute 
standard for the arterial beat; what in point of frequency may be normal in 
one individual may be abnormal in another: consequently it is a wise precau- 
tion, when estimating the condition of the circulation in a patient, to inquire 

if any peculiarities in this respect are known to exist. In females or in 
children the action of the heart and arteries is generally quicker than in 
males or in adults. 

The presence of the physician, or the exhibition of any display by the 
assumption of a grave or wise air on his part, or even by the formal exposure 
of a watch, will often disturb the circulation so as to vitiate the examination 
and render all inferences drawn from it unreliable. Hence the medical man, 
with the address of one learned in his art, will prepare the way for his 
investigation by some preliminary inquiries of a general character, until the 
perturbation attending his visit has passed over and the patient feels entirely 
at ease in his presence. 

The pulsations are variously affected by different morbid conditions,— 
reflex, functional, and organic. 

In infra-diaphragmatic inflammations the pulse is usually contracted, hard, 
and cord-like; in inflammations above the diaphragm it is full, round, and 
bounding. The effect of compression and of concussion of the brain on the 
circulation is very marked. In the first the beat of the artery is full and 
slow; in the second it is slow and thready. A severe hemorrhage imparts a 
peculiar character to the pulse; the artery is small, and the blood flows 
through it in such a manner as to communicate to the fingers a feeble but 


sharp, tremulous, and jerking sensation. The beat of the vessel is often 


changed in its rhythm; it may be intermittent, irregular, or dicrotic, either 
as a result of gastric derangement or from organic disease of the heart. A 
very rapid pulse, or one habitually frequent, betokens danger, and in com- 
pression and concussion, when the pulsation of the heart from having been 
slow becomes rapid, a fatal termination is probably near at hand. 
Thermometry.—An increased evolution of heat is a constant attendant of 
fever, and the degree of caloric will be in correspondence with the extent 
and rapidity of tissue-change. The temperature of persons in health varies 
very little, oscillating between 98.6° and 99.5° Fahr. The first observation 
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to determine local temperature in inflammation was made by John Hunter, 
though several thermometric observations in disease were practiced as early 
as 1638, by Sanctorius. There are two forms of the clinical thermometer in 

common use. (Figs. A, B.) The instrument when used 
Fie. A. Fic. B. should be placed in the axilla or under the tongue. When 
in the former region, the part should be wiped dry and the 
arm closed against the side for a short time, after which the 
thermometer may be introduced. The time usually required 
for the mercury to reach the proper numeral is from ten to 
fifteen minutes. Two observations a day are usually suffi- 
cient, and these should be made about eight o’clock in the 
morning and about seven in the evening, the registration 
being kept on forms specially provided for the purpose. 
Generally there is a uniform correspondence between the 
rise of temperature and the frequency of the pulse,—that is, 
with any degree above 98° Fahr. there is an increase of 
eight or ten beats of the heart. All elevations of tempera- 
ture above the normal standard are expressions of tissue- 
waste, and when reaching 105° and upwards the danger to 
a patient is very great. 

Respiration —Observations drawn from the state of the 
respiration should include the frequency, the ease, and the 
regularity of the process; whether the inspiration or the 
expiration is most impeded, and the effect of all such dis- 
turbances on the walls of the chest or of the abdomen, and 
on the voice. . 

The frequency of the respiration is increased by any cause 
which interferes with the expansion of the lung-tissue or 
which disturbs the pulmonary circulation. Thus, in pneu- 
monia, where the pulmonary tissue is filled by inflamma- 
tory infiltration, and in hydrothorax or in emphysema, in 
which the fluid crowds the lung back towards the spine, 
preventing the free entrance of air into the air-cells, nature 
instinctively attempts to compensate for the diminished 
aeration of the blood by numerous short respiratory acts. 
dni ea The breathing is modified by cardiac disease. When the 

rc patient is reposing quietly in the recumbent position it 
may be entirely natural; if obliged to turn over in bed or to 
rise it becomes quickened; and on walking or climbing an ascent it becomes 
greatly hurried and labored. Emotional causes also operate to disturb the 
regularity of the respiration. Joy, apprehension, or highly-wrought antici- 
pation frequently so unsettles the quiet currents of feeling that, like a lake 
stirred by fitful gusts of wind, the breath goes and comes, sometimes with 
regularly-measured intervals, and at other times in tumultuous and rapid 
movements of the chest. 

In cases where the depurating function of an important eliminating organ 
like the kidneys is from structural disease imperfectly executed, the brain 
and other organs soon begin to feel the toxic effects of the products of re- 
tained tissue-waste. In atheromatous conditions of the vessels of the heart 
the circulation moves tardily, and it is not uncommon under such cireum- 
stances to witness a singular irregularity in the breathing,—at one time so 
quiet, while the medulla is dosed with anesthetic blood, as scarcely to be 
observed, and at another time, when the necessities of the organs compel 
them to cry out for fresh blood, carried on with the greatest rapidity until 
the want is supplied. 

Inspiration is in some instances more impeded than expiration. The cause 
of this is to be sought for in a mechanical obstruction of the trachea, the 
larynx, or the glottis. Thus, in edema of the glottis, in croup, or where 
the passage of a bolus of food is arrested at the termination of the pharynx, 
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the canal of the vocal respiratory tube may be so encroached upon as to 
resist the entrance of air. In pleurisy or in pleurodynia the inspiratory act 
will be brought to a sudden arrest before its completion, and in fracture of 
the ribs both inspiration and expiration are conducted, so far as the injured 
side is concerned, with the utmost quietude, and may be in rare instances 
entirely suspended. 

One of the marvelous adaptations to extraordinary conditions which exist 
in the human body is the interchangeableness of function between its dif- 
ferent parts. This is beautifully illustrated in the mechanism of the chest 
and of the abdomen. When the ribs are broken, the fractured walls of the 
thorax become almost motionless, the respiration being carried on by the dia- 
phragm and the abdominal muscles; while in a case of peritonitis the reverse — 
is true,—the abdominal parietes are rendered quiet, being supplemented by 
the muscles of the chest. In cases of intra-cranial pressure the respiration is 
conducted in a slow, labored, and noisy manner. 

There are frequently unusual sounds accompanying the respiration which 
have their significance. The stridulous crowing and wheezing noise often 
accompanying difficult inspiration is due to the air rushing through a narrow 
aperture in the larynx or in the trachea. There is a grunting expiration 
which is associated with disease of the spine in children: the rales which 
presage approaching dissolution are due to the passage of air through the 
laryngeal and tracheal mucus: the stertor attending the breathing in cer- 
ebral compressions is faucial, from paralysis of the soft palate. 

There are alterations in the voice which are produced by a modification of 
the air passing through the vocal apparatus, and which indicate changes of 
structure in the fauces, pharynx, and larynx, and in the system at large. 
From these causes arise the inarticulate mumbling of words in tonsillitis 
and post-pharyngeal abscess, the whisper in paralysis or in swellings and 
tumors about the vocal cords, the indistinct, guttural, and broken words 
which attend the dyspneea of aggravated lung and heart disease, and the 
feeble, tremulous voice of extreme weakness from the exhaustion of febrile 
and other diseases. Hiccough and sighing are also phenomena which be- 
come sources of anxiety, from their frequent connection with great debility 
or the sudden invasion of mortification. 

The surgeon sometimes solicits the assistance of the respiratory function 
to aid him in the diagnosis of disease, as coughing in suspected cases of 
hernia. 

Nervous system.—It is often a very difficult part of the surgeon’s duty to 
determine the exact value of many nervous phenomena which crop out in 
the progress of a case. The inquiry under this head will include intelligence, 
sensation, and motility. 

Intelligence—The whole mental and moral condition of a patient may 
be changed by physical disease or injury. This change may consist, first, 
in an intellectual aberration or delirium, a condition very common in affec- 
tions attended by great arterial excitement. This delirium may be passive, 
muttering, or incoherent, characteristics which belong to asthenic states 
of the system ; or it may be wild and uncontrollable, as in some forms of 
cerebritis. Again, the delirium may be intermittent, subsiding with the 
febrile paroxysm, and re-appearing with its recurrence, a condition not to 
be regarded as particularly dangerous; or it may be constant, as in menin- 
ge and cerebral inflammations, and suggestive of a much more serious state 
of things. 

Sbecaciiones the intelligence is only dull, heavy, obtuse, not absolutely de- 
ranged; the patient can be roused, and will respond correctly to questions 
which may be asked, but soon lapses into a lethargic state. Examples of 
this nature are common in cedema of the brain, in slight forms of uremia, 
and in concussion of the brain. Complete suspension of the intelligence is 
a constant attendant of cerebral compression. Mental dullness, passing into 
stupor, and finally into profound coma, indicates such serious lesion of the 
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brain that a fatal termination may be predicated with considerable certainty. 
There is a form of quiet delirium, often delusive in its drift, which follows 
the extraction of cataract in aged persons, appearing to be in some way 
dependent on impressions communicated from the eye to the brain, and 
which often proves very troublesome. The patient is constantly trying to 
remove the dressings, can with difficulty be restrained from getting out of 
bed, and often imagines himself aw ay from home. In all cases of delirium 
the surgeon must c: arefully push his inquiries in every direction to ascertain 
whether this mental disturbance is the result of reflected irritation or of 
disease in the brain-tissue, the latter of course investing the case with the 
gravest aspect. 

The moral endowments are likewise liable to many and singular perver- 
sions, the result of physical disease. Among these may be mentioned the 
irritability, obscenity, and profanity which characterize some cases of con- 
cussion of the brain, the cerebral disturbance from febrile excitement, and 
the nymphomania which is sometimes developed by both local and central 
irritations. 

Sensation.—Cutaneous, mucous, and muscular sensibility also demand 
consideration. The instruments used for determining the cutaneous sen- 
sibility are the esthesiometer (Fig. C), an ordinary pin, the compasses, 
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#sthesiometer. 


and a feather, applied when the eyes of the patient are closed. For testing 
the muscular sensibility and contractility, the electro-galvanic battery is 
used. 

The sensibility of the skin may be greatly diminished under the anesthetic 
action of certain morbid poisons circulating in the blood, as that of syphilis, 
or in consequence of nerve lesions, giving rise to numbness. It may be ex- 
cessively exaggerated, so that the gentlest touch with the finger, or even with 
the plume of a fe rather, will provoke the most extraordinary manifestations 
of suffering, a condition often witnessed in hysterical joints and in imaginary 
disease of the spine. This perversion of sensibility is exhibited in a diversity 
of ways. It may consist of intense itching, as after poisoned wounds; of a 
horrible feeling of ants crawling over the surface; of a localized burning 
sensation; of a sense of being brushed with nettles, or of a cold stream of 
air passing rapidly along the surface of a part. These states of the periph- 
eral nerves may be caused either by reflex irritants or by disease of the 
ganglionic masses of neurine, or of the nervous cords themselves. 

Parts normally of low sensibility become acutely sensitive when inflamed : 
the violent paroxysms which involve the entire muscular system of a child 
with an inflamed gum, or the exquisite suffering from a similar state of the 
integument of the heel caused by pressure, demonstrate the truthfulness of 
this statement. 

Pain is intensified sensibility, communicated to the consciousness probably 
through special tracts of the medulla spinalis. Much may be learned from the 
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character or quality, the location, and the duration of suffering. Shooting 
and darting pains are peculiar to scirrhus; burning pains, to inflammation 
of the skin; throbbing sensations, to the presence of inflammatory products 
under resisting structures, as in whitlow; sickening pain, to contusions of the 
testicles; and gnawing and boring feelings, to caries and necrosis. 

When located at the end of the urethra, pain points to vesical calculus; 
shooting down from the loins to the testicle, as in renal colic, it indicates the 
presence of a stone in the urethra; at the point of the right shoulder-blade, 
it is frequently a result of hepatitis ; and at the knee it is among the most com- 
mon signs of coxalgia. These are examples of pain remote from the actual 
seat of disease; and the surgeon should always endeavor to learn the true 
source of this symptom. The patient should be invariably asked to locate 
the sensation. Constant suffering arises either from inflammatory pressure or 
from the pressure of morbid growths; intermittent pain is, for the most part, 
non-inflammatory or neuralgic. Of this nature are the supraorbital and 
facial attacks of suffering and the pain of colic. The differential diagnosis 
of pain from the two causes is further established by the intolerance of the 
affected part to pressure in the former, and the relief imparted by the same 
pressure in the latter. In inflammatory pain the severity of the suffering is 
ey less than in that of neuralgia. A fixed and persistent pain, in a 

efinite locality, is a symptom which should never be lightly passed over 
by a physician. Fugitive pains have commonly, though not always, a 
rheumatic origin. In estimating the value of this symptom in arriving 
at a diagnosis, the temperament of the patient must be considered. All 
persons are not alike affected. Some endure tortures in a stolid, stubborn, 
and uncomplaining manner, while others on the slightest attack will exhibit 
the most extravagant demonstrations of suffering. 

Motility—Muscular movements possess the highest importance in solving 
some of the morbid problems which come within the domain of surgical 
diagnosis. Eccentric movements of muscles may depend primarily on the 
condition of the central masses of neurine from which they are energized, 
on the state of the nerves running in their substance, or on alteration of the 
sarcous cells. The phenomena resulting from these sources are loss of power, 
tremor, twitchings, spasms, contraction, choreic movements, atrophy, etc. 

Loss of power may affect a single muscle or a group of muscles, one extrem- 
ity or the entire body. When it includes one side of the body, the cause will 
naturally be referred to the brain; when an arm, or a leg, or both lower 
extremities, are affected, 
the origin will usually be 
spinal. The pressure of a 
tumor, the extremity ofa 
displaced bone, or a mass 
of redundant callus may 
completely paralyze one 
or several muscles. A 
sudden and sustained ex- 
ercise of muscular power, 
particularly if it is ex- 
erted under an unfavor- 
able disposition of lever- isha iy HES ae 
age, by drawing on the Oy "The figures express the number of pounds exerted. 
nerve-force too heavily, 
occasionally leads to a temporary paralysis (reflex) of the overtaxed mus- 
cles. The power of the muscular contraction is measured by an instru- 
ment called a dynamometer. Fig. D is an illustration of one variety 
Paralysis of certain groups of muscles follows fracture of the vertebra, and 
explains many deformities, as club-foot, spinal distortions, etc. Tremors are, 
unfortunately, too often the effect of irremediable central diseases. Spasms 
and twitchings may arise from some local irritant, as a spiculum of bone, a pre- 
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ternaturally narrow prepuce, dentition, or from causes located in the stomach 
or in the uterus, and therefore amenable to treatment. Permanent contrac- 
tions of the muscles are usually unpromising affections, being frequently 
associated with sclerosis of the anterior column of the medulla spinalis. Loss 
of power may again be due to muscular atrophy or to fatty degeneration, 
the sarcous cells being replaced by fat, the energizing factors being unim- 
paired. In all these pathological phases of the motor apparatus the use 
of faradaic and electrical stimuli becomes necessary, not only to determine 
physiological activity, but also to detect in what particular the imper- 
fection consists,—that is, whether it is the muscle, the source of its power, 
or the medium through which the power is communicated, that is at fault. 

The gait, posture, and various attitudes of the body should also in this 
connection attract particular attention. The walk of a child, or the attitude 
assumed when standing, reveals tubercular disease of the spine or of the hip. 
The habitually flexed state of the thigh gives rise to a suspicion of psoas 
abscess. The advanced lower extremity, with the foot everted or inverted, 
and the forward inclination of the body, following an accident, suggest the 
probability of a femoral luxation. 


DIGESTIVE APPARATUS. 


The influence which the digestive organs, from their extensive sympathies, 
exercise in the production of morbid phenomena is almost incalculable. Ex- 
tensive disturbances of the respiratory, circulatory, and nervous systems are 
frequently referable to organic or functional disorder of some portion of the 
digestive apparatus. It should be examined in detail. The tumid, the pale, 
and the scabbed or fissured lip respectively indicate a strumous and aneemic 
state of the system and general disorder of the intestinal and glandular secre- 
tions. Gums spongy, shrunken from the teeth, and bleeding when touched, 
imply faulty or scorbutic conditions of the blood, or the injudicious use of 
mercurials. 

Lead, silver, and pulmonary tuberculosis often register themselves by a 
characteristic line upon the gums, and from the surface of the latter may 
project morbid growths of different kinds. The teeth of the child may, by 
their notched edges, tell a tale of parental vice, to which allusion has already 
been made. 

The state of the tongue is a valuable index to general and local disorder 
of the system. When dry, there is an arrest of secretion,—a common con- 
dition in febrile excitement, and in itself not very important ; but if to this 
there be added a rigid prominent state of the papille and a dark color oc- 
curring during the progress of traumatic or other fever, the case is beset 
with danger. In faucial and gastro-intestinal inflammation, and in the ex- 
anthemata, the organ is red and occasionally glazed; in ansemia it is pale, 
soft, and flabby. 

The coating upon the tongue may be scanty and white, an indication 
usually for the use of tonics; it may be thick and have a white and yellow 
color intermixed, as in disordered liver-function; and it may be incrusted 
with a dark and pasty substance, consisting of vitiated secretions and dis- 
organized blood-corpuscles ; this coating may not only adhere to the tongue, 
but also often gathers about the teeth and gums (sordes), and may be regarded 
as denoting danger. 

A white and yellow coat may accumulate on the tongue from congested 
or inflamed fauces or pharynx. 

The form of the tongue should be noted. In habitual disturbance of the 
digestion, and in feeble states of the general system, it will often be found 
broad, soft, and fissured, and with rounded edges. In inflammatory diseases 
of the respiratory tube it is sometimes depressed in the centre, giving the 
sides an elevated appearance; and in meningitis and cerebritis, as long as the 
brain is not subjected to too great pressure, it will be long, narrow, and pointed. — 
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The tongue may be altered in form and present a blue, spongy appearance 
from angeiomatous growths. 

The motions of the organ should not pass unobserved. A tremulous tongue, 
or one which is protruded slowly and with difficulty from the mouth, implies 
great debility and betokens danger. When it is thrust out to one side, there 
is probably unilateral paralysis, or, at least, paresis of its muscles on the 
opposite side. 

An inspection should likewise be made of that region which lies between 
the tongue and the floor of the mouth, into which project the sublingual 
and submaxillary glands, and where ranula and salivary calculi are readily 
detected when present. 

Both the tongue and the inside of the cheeks should be examined for ulcers 
and mucous patches when there is reason to suspect a syphilitic taint. 

Embarrassed deglutition or enunciation, hoarseness, and stiffness of the neck 
will suggest a careful inspection of the fauces and pharynx, noting if there 
be hypertrophy of the tonsils, elongation of the uvula, relaxation of the 
velum palati, enlargement of the pharyngeal glands, or any post-pharyngeal 
prominence which might be invoked to explain the symptoms complained of. 

When signs of obstruction in the cesophagus are present, the examination 
should be made by carrying appropriate bougies or probangs along this part 
of the alimentary tube. ; 

Vomiting or retching, especially when preceded by a dyspeptic history, 
demands a careful exploration of the abdominal contents and of the hernial 
passages, for tumors, obstructions, and rupture. The appearance and odor of 
the matters ejected from the stomach also require notice. 

The outlines of enlarged organs, like the liver and the spleen, or of a dis- 
placed organ, such as the kidney, may, with care, by percussion and manipu- 
lation, be accurately traced. In distention of the abdominal parietes from 
accumulations of fluid, the diagnosis will be facilitated by palpation, by ob- 
serving the flattened or prominent flanks, and by the use of the exploring 
needle. 

The escape of blood from the rectum after a difficult defecation may be 
traced to its proper cause by ocular, digital, and instrumental exploration, 
and as this symptom may attend hemorrhoids, fissure, stricture, ulcers, cancer, 
and intussusception, it may be necessary to resort to all of the above-men- 
tioned measures. The form of the feces will often reveal rectal stricture, 
being in small cylinders, like pipe-stems or pencils, sometimes round, and at 
other times flat,angular, or broken into fragments. Putty-colored dejections 
imply the absence of bile in the intestine; and when of the color and con- 
sistence of tar they often consist of venous blood. Pain at the anus in some 
instances is itself diagnostic of the disease. When coming on a short time 
after defecation, and increasing in intensity for several hours in succession, 
it belongs to anal fissure. 

Tenesmus is not only a sign of colitis, but may be also excited by a foreign 
body in the rectum, and when accompanied by frequent and slight watery 
passages, it is an evidence of fecal impaction. 


GENITO-URINARY APPARATUS. 


The sexual system of both males and females is so conspicuously con- 
cerned as a disturbing factor in many of the derangements of the body 
that it cannot be ignored in the analysis of many cases of disease and injury, 
nor should it, in such inquiries, be dissociated from the urinary organs. The 
loss of the venereal appetite, its inordinate excitement, or its presence with- 
out the ability to execute the act, are conditions which require a careful ex- 
amination of the cerebro-spinal centres, the organs themselves, and the state 


of the urine, as well as an investigation of the habits of the patient. 


The existence of spermatorrhcea, or of secret indulgences,—a vice common 


_ to both sexes,—must not be overlooked in instances where a patient, in con- 
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sequence of the presence of palpitation, nervous restlessness, dyspepsia, and 
loss of strength, applies for relief, without having any detectable organic 
lesion to explain these symptoms. 

Priapism and its connection with spinal, cerebral, and cerebellar injuries ; 
the retraction of the testicle in renal colic, with pains along the course of 
the ureter ; phimosis ; elongation of the prepuce ; urethral pain and its loca- 
tion, whether at the extremity of the glans penis, at the neck of the bladder, 
or along the entire length of the canal, and whether experienced at the com- 
mencement or at the termination of micturition, also the size and shape of 
the stream of urine, are all subjects for inquiry in connection with stone, 
prostatic hypertrophy, or stricture. Of like importance is the existence of 
urethral discharges, of stricture, and of an irritable or inflamed bladder. 

In females the menstrual function, as regards its establishment, excess, 
suppression, irregularity, or decline, must be considered as the probable cause 
of constitutional disturbance. 

So also in irritable bladder the surgeon must explore the viscus for stone, 
and the urethra, the vagina, and the rectum for morbid growths. In uri- 
nary incontinence, the vesico-vaginal septum should be examined for a possi- 
ble fistula; and in the same defect in children, the rectum should be searched 
for ascarides. Nor would such examination be complete unless the vagina 
and the uterus were included in the exploration, as only by such precautions 
could the existence of polypi, or of fibroid or other growths, be detected. 
The existence of any pale red, watery, or chocolate discharge, with an un- 
pleasant odor, from the vagina should also be noticed. 

The importance of sound kidneys to the success of a surgical operation is 
so commonly recognized that no surgeon, understanding his duty to a patient, 
would undertake any such procedure, save in case of emergency, without 
first ascertaining their condition. The examination of the secretion should 
be physical, chemical, and microscopic, and should include quantity, specific 
gravity, color, reaction, and composition. 

Albumen, pus, muco-pus, blood, urates, phosphates, and oxalates must 
each be carefully noted and traced to their proper source. These subjects 
will be treated of in detail under the head of diseases of the genito-urinary 
organs. 

Except in two or three instances, nothing has been said with regard to the 
instruments commonly used for diagnostic purposes, as these will require to 
be noticed in connection with special subjects. 
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CHAPTER. 1. 


INFLAMMATION. 


In the study of any science or art there are certain elementary facts which 
it is necessary to master before the inquirer is able to comprehend and use 
the truths of the first, or successfully wield the resources of the last. Sur- 
gery is both a science and an art, and he who aspires to the possession of its 
principles and their successful application will be confronted at once with a 
process so universal in its operation, so constantly recurring, that to ignore 
its diligent study is to enter upon one of the most responsible of the learned 
professions with the certainty of disaster and defeat. This process is inflam- 
mation. ‘The word is a very old one, and its derivatives are found in almost 
every language, invariably expressing the idea of heat. 

If the surface of the body be pricked or scratched with a needle, if a 
tendon be divided, a tumor removed, a bone broken, a limb amputated, or an 
artery tied, inflammation will be present: it is a double-edged sword, cutting 
either way, for good or for evil; the friend of the surgeon, or his deadliest 
enemy. 

During the year 1874, in the city of Philadelphia* there was a total mor- 
tality, exclusive of still-born children, of fifteen thousand four hundred and 
twenty-four, of which number not less than eleven thousand may be fairly 
attributed directly or indirectly to inflammatory complications. <A disease so 
generally present must have a transcendent interest for both physician and 
surgeon. Until the time of John Hunter, comparatively little progress had 
been made in the systematic study of the disease. For thirty years, this 
most remarkable man of his time, pursuing a purely inductive method, de- 
voted himself to its study; and he succeeded in giving to the world the first 
methodical arrangement of the subject, in the form of a treatise which 
exhibits a degree of patient industry, research, and logical acumen that 
has secured for his name and memory an enduring immortality. Inflam- 
mation is a concrete term, designed to express the totality of several distinct 
processes, and therefore incapable of being defined by any single word. It is 
sufficient for our purpose here to say that it is a form of hypernutrition. 


Varieties of Inflammation.—The well-marked differential characteristics 
of inflammation have given rise to various classifications founded on certain 
dominating features, which may be arranged after the following order: 

1. The tendency of the disease.—W hen inflammation passes through its stages 


* Report of the Board of Health for the City and Port of Philadelphia for 1874. 
VOL. I.—38 29 
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in an orderly manner and then subsides, leaving the tissues unharmed, it is 
termed healthy; when marked by great violence, and accompanied by much 
structural change, it is unhealthy. These terms possess some fitness, and might 
without any great impropriety be accepted as sufficiently generic to com- 
prehend the various forms of inflammation. It may be urged that to speak 
of a morbid action being healthy is a contradiction in terms; but I can dis- 
cover no inaccuracy in the use of the word. It will be conceded that there is 
a force ever present in all pathological mutations of structure, which resists 
destruction and tends to conserve and restore. The old physicians called it 
the vis medicatrix nature. There can certainly be no impropriety in regard- 
ing this as a healthy influence. It would include all those inflammations in 
which the restorative principle or power is dominant, while the unhealthy 
class would include all those in which the same force has been overmastered 
and the tissues have been altered or destroyed to an unusual extent. 

2. Constitutional vigor—When inflammation occurs in a good constitution, 
and advances rapidly to its termination, it has been called sthenic; when ina 
feeble and broken-down constitution, progressing tardily, asthenic. 

3. Peculiarities of the blood.—This feature forms the basis for the so-called 
specific inflammations. Thus, we have the rheumatic, gouty, syphilitic, ery- 
sipelatous, scorbutic, and scrofulous varieties. 

4, Textural peculiarities—This was purely an anatomical division. Every 
tissue, when inflamed, was supposed to present phenomena peculiar to itself, 
and unlike those of any other. According to this view, there were as many 
kinds of inflammation as there were tissues in the body. It is quite true that 
inflammation of cellular tissue tends to suppuration, and that of serous mem- 
branes to a transudation of serum or lymph; but none of these characteristics 
can properly be regarded as constituting philosophical grounds for generaliza- 
tion, since they deal with something other than the essence or nature of the 
process involved. 

There is also common inflammation, such as may arise from ordinary causes, 
as blows, irritants, etc.; latent inflammation, in which the symptoms are so 
faintly expressed as to escape observation; diffuse or circumscribed inflam- 
mation, according to its tendency to spread or remain within definite 
bounds; and many other varieties, which unnecessarily embarrass and en- 
cumber the subject. 

The division which I prefer to adopt is one that is exceedingly comprehen- 
sive, and has, moreover, a strong hold upon the professional mind,—namely, 
that into acute and chronic. Acute inflammation embraces all cases or varieties 
which run their course quickly, the symptoms being well marked: it is gener- 
ally met with in good constitutions. Chronic inflammation includes all cases 
in which the process is slow, the usual signs, such as redness, swelling, heat, 
and pain, being present in a moderate degree, and in which there is a tend- 
ency to linger for a long time in a part, manifested by the presence of some 
tenderness, a brownish-red or purple discoloration, a certain amount of thick- 
ening or induration of tissue, and which often disappears and returns on the 
slightest provocation. Such a form of inflammation may exist from the 
beginning, or it may be the result of a gradual degeneration of the acute, 
either from constitutional influences or inefficient treatment. 


Causes of Inflammation—In general, inflammations arise from causes 
whieh are either external or internal, and are divided into predisposing and 
exciting. 

By a predisposing cause is meant any influence or influences which render 
a part, or organ, peculiarly prone to inflammation upon the application of an 
excitant which, under other circumstances, would prove altogether insufficient. 

By an exciting or determining cause is meant any influence or impression 
which immediately and directly is instrumental in developing the phenomena 
of inflammation. To make entirely clear these definitions, I may adduce as 
an illustration the case of a person seized with paralysis of motion and 
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sensation,—a case of paraplegia. A change in the sensibility of the parts 
leaves them less able to endure pressure, and liable to become inflamed, to 
ulcerate, and slough. The paralysis is a predisposing cause; the weight of 
the body, or pressure, is the exciting cause. 

PREDISPOSING CausEs.—Among the predisposing causes which favor the 
development of inflammation may be mentioned,— 

Temperament.—The constitutional peculiarities which form the basis of the 
so-called temperaments play a less conspicuous role now than in ancient 
times; but it is nevertheless true that these states of the body do incline to 
distinct forms of disease. An individual with a blood-vessel system sur- 
charged with red blood, with a bounding heart, and with all the cell-changes 
of the tissues in a full tide of activity, combines in himself such vital condi- 
tions as predispose, from a very slight excitant, to inflammation of the pleura, 
lungs, stomach, or kidneys. An organization just the reverse—the lym- 
phatic—is liable to disease of the joints or glands; and persons possessing an 
acutely-organized nervous system are frequently the subjects of intracranial 
and intraspinal inflammation, followed by serious disturbances of the loco- 
motor apparatus of the body. B 

Hereditary influences—Parents not only transmit peculiarities of family 
resemblance and moral dispositions to their children, but also a bias of organi- 
zation, which disposes them to become victims of the most serious and dis- 
tressing diseases, such as consumption, syphilis, cancer, gout, etc. It is just 
here that certain very grave moral questions arise touching one of the 
tenderest relations of life——that of the marriage of parties with known 
transmissible diseases,—the ignoring of which, under such circumstances, 
involves a personal responsibility little short of actual guilt. One of the 
most difficult tasks is to obtain from patients a confession of any derived 
morbid proclivity ; no one cares to acknowledge any defect at the fountain- 
head, as he is well aware that such an admission involves the purity of the 
stream. Some of these hereditary legacies crop out in early life, as scrofula 
and syphilis, and others much later, as gout and cancer. 

Age—Young children are particularly disposed to inflammations of the 
larynx, trachea, and meninges of the brain. Adolescence is liable to inflam- 
matory affections of the glands, as the parotid in mumps, tonsils in quinsy, 
and the lymphatic in scrofula. Diseases of certain articulations, as the hip 
and the knee, giving rise to coxalgia and white swelling, are quite common 
at the same period of life. 

The middle-aged are prone to pneumonia, rheumatism, bronchitis, and 
phthisis pulmonalis; and old age is subject to affections of the prostate body 
and bladder, and to various inflammatory changes of the heart and arteries. 

Sex.—The sexual system of the female, subjected to the perturbations of 
menstruation and parturition, together with her sphere in social life, predis- 
poses her to particular kinds of inflammation, such as peritonitis, mammitis, 
malignant and other growths. 

Occupation —All occupations, whatever they may be, incline, in some de- 
gree, to certain affections more than to others. Manufacturers of sand-paper 
suffer much from diseases of the air-passages, in consequence of the angulari- 
ties of the siliceous particles with which the air is filled. I have been in- 
formed by the proprietor of one of these establishments that the mortality 
from this cause is very great. Those, also, who attend the modern threshing- 


machine, or who are exposed to irrespirable gases, suffer in like manner. 


The laborer, whose duties call him to wet or damp localities, is exposed to 
rheumatism, bronchitis, and pneumonia; the painter, to colica pictonum ; and 
the student, or man of business, whose occupation is sedentary, is liable to 
derangement of the digestive apparatus, which of itself is a fruitful source 
of many inflammatory affections. 

Habits—The laws of health cannot be violated with impunity. Immod- 
erate indulgence in the use of alcoholic drinks will favor disease of the 
stomach, liver, and kidneys; excessive venery, structural changes in central 
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portions of the nervous system; and neglect of cleanliness, multiform cuta- 
neous eruptions. 

Food.—This proves a fruitful predisposing cause of inflammatory disease. 
The gourmand who eats to repletion a rich stimulating fare, lays the foun- 
dation for disease of the stomach or liver. When of an improper kind, 
defective in certain components, as nitrogen, or in certain acids or alkaline 
salts, such as potash, it tends to the production of ulcerations, purpura, scurvy, 
and fevers of an adynamic type. The prolonged use of bread containing 
ergot may, by its effect on the muscular walls of the vessels, starve the tis- 
sues, which will so modify or disturb nutrition as to induce inflammatory 
changes. To food insufficient in quantity and imperfect in quality and 
preparation may be ascribed much of the disease among the poorer classes, 
especially during the summer season. 

Temperature and locality—The heat of summer of southern or tropical 
latitudes predisposes to disease of the liver and intestinal canal, while the 
rigor of high northern regions invites inflammatory trouble in the vocal and 
pulmonary organs. A most fruitful source of disease is that which arises 
from a residence in certain localities,—such, for example, as along stagnant 
water-courses or marshes, exposed to those miasmatic exhalations which 
poison the system and give rise to fevers and sequels of a grave character, 
as enlargement of the spleen, orchitis, ete. 

The blood.—There are several ways in which the blood itself may predis- 
pose to inflammation. It may undergo such chemical changes as will favor 
the formation of thrombi and emboli. These obstructive masses arrested in 
the vessels and transported to the capillaries, where they become impacted, 
prove centres of inflammation. Again, when, from imperfect oxidation of 
nitrogenized matter, uric acid accumulates, there is a liability to gouty and 
rheumatic attacks. 

Inflammation—An attack of inflammation will often leave a part, from 
structural change, with diminished power to resist injurious impressions, and 
therefore prone to secondary attacks. A person who has once suffered from 
tonsillitis will be particularly open to similar invasions. The inflammatory 
changes which take place in important life-organs operate powerfully as 
predisposing causes to disease elsewhere. So we find diseases of the heart 
expose the lungs and kidneys to tissue-changes. In affections of the liver 
the vessels of the rectum become involved, producing hemorrhoids; in acvte 
rheumatism, the endocardium; and in certain of the exanthemata, as scar- 
latina, the kidneys. 

Undue functional activity —There is a reciprocity existing between various 
organs of the body by which they can supplement or substitute one another. 
The skin in this way can do, for a time at least, the work of the kidney, or 
the kidney that of the skin. The extraordinary demands, however, involved 
in such a vicarious work tend to produce inflammation from the hyperemia 
necessarily present. It is in this way, no doubt, that the suppressed secretion 
of the glandular apparatus of the skin disposes to nephritis; or, where the 
kidneys are disqualified to effect the elimination of certain products of textural 
waste, as urea, or uric acid, abscesses, boils, and carbuncles invade the sur- 
face of the body. 

Excessive muscular exertion, exacting as it does heavy contributions from 
the nervous centres, may likewise provoke inflammatory changes in the 
medulla spinalis. 

So also the eye, overtaxed by the long-continued inspection of minute 
objects, is liable to inflammatory disorders. 

Mental and emotional states—These form powerful predisposing and also 
exciting causes of inflammatory disease. Intense and protracted application 
to intricate subjects of study, by attracting an undue amount of blood to the 
brain, keeps up a habitual congestion, one of the elements in inflammation. 
Inordinate excitement opens the way for cardiac disease ; sudden fear, over- — 
whelming grief, the anxious watchings so often witnessed in the sick-room, 
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all exercise a pernicious influence on secretion and structural metamorphosis 
generally, through their depressing action on the nervous system, so that 
inflammatory explosions are favored from imperfect elimination or defective 
oxidation. Our insane institutions furnish many illustrations of the verity 
of these statements. Fear, grief, and joy must act through the eye and 
ear, organs of special sense, thus showing what a marvelous connection and 
interdependence exist between different portions of the nervous system. 


Exciting Causes of Inflammation.—To attempt to enumerate every cause 
of this kind would be an endless task, for they are as varied and numerous 
as the objects of nature herself. Yet the subject may be simplified and order 
evoked out of the multitudinous and diverse causes by placing into groups or 
classes all such as sustain a particular relation to the body, or have a simi- 
larity of action. 

The first division is into external and internal exciting causes. All agents 
which dre without and independent of the body, and capable of exciting 
inflammation, belong to the external class; and all such as are directly or in- 
directly connected with the interior of the body or its components, acting 
locally or constitutionally, belong to the internal class. Each of these primary 
divisions admits of two subdivisions. They may be tabulated as follows: 


External Exciting Causes of Inflammation Mechanics. 
5 Chemieal. 

Internal Exciting Causes of Inflammation Mechanical. 
Chemical. 


External Exciting Causes of Inflammation.—Under this head are classed 
those which operate mechanically and those which operate chemically. 

The mechanical causes are cuts, punctures, scratches, contusions, frac- 
tures, luxations, parasites, ete. 

The chemical causes are caustics,—either acids or allkalies,—heat, cold, 
rubefacients, blisters, and other irritants. 


Internal Exciting Causes of Inflammation.—These are likewise mechan- 
ical and chemical. Among the mechanical may be enumerated vesical, sali- 
vary, and biliary calculi, which, by movement, irregularity of surface, or 
enlargement, provoke structural change, not only in the parts with which they 
are in contact, but also in those quite remote. A stone in the kidney will, 
after long irritation, induce a cystitis, and a concretion in the gall-bladder, or 
in the common bile-duct, will excite peritonitis. Tuberculous deposition in 
the pulmonary tissue will determine localized pneumonia; necrosis of a bone, 
inflammation of the surrounding soft parts; embolism and thrombosis will pro- 
duce a similar result in the blood-vessels and distant organs by obstruction ; 
and large depots of extravasated blood, or even pus, the retained secretion of 
a gland, or pressure from morbid growths, may all provoke inflammation in 
the contiguous tissues. In regard to the last, the local irritation produced by 
growing tumors, nothing is more common than to find the neighboring struc- 
tures blended together by inflammatory adhesions, and often greatly com- 
plicating operations for their removal. 

Internal chemical causes are likewise numerous: 

1. Normal secretions of organs.—-The escape of bile through an ulcerated 
opening in the gall-bladder, or of the urine from a lesion in the walls of the 
urinary bladder, will excite a destructive peritonitis; or, if allowed to flow 
over the buttocks, will soon chafe the skin. 

2. Perverted secretions—The lachrymation from an inflamed eye, which 
runs over the cheek, will soon inflame and excoriate the skin; the secretion 
from the glands of the Schneiderian membrane of the nose under catarrhal 
irritation will do the same for the upper lip. The chemical changes which 
take place in the urine when the bladder is imperfectly emptied of its con- 
tents are, in time, almost certain to excite cystitis. 
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83. Abnormal states of the blood—The blood determines inflammation after 
different modes. It may abound to such a degree in its normal constitu- 
ents as to produce over-stimulation of the organs to which it is distributed: 
it is often the case that the brain, kidneys, and liver suffer from this cause. 
Or it may be deficient in these components, and unequal to supply the de- 
mands of the system, and so constitute a prolific source of disease. If we 
take a look at the background of metropolitan life, it is not difficult to un- 
derstand the inflamed eyes, enlarged glands, and cutaneous diseases which 
abound on every side. The necessity for a varied and mixed diet in order to 
sustain the proper nutrition of the body is no longer a subject for discussion. 
The fearful ravages of scurvy, which has so often decimated ships’ crews 
and armies, and the outbreaks of typhus among the starved soldiers of be- 
leaguered garrisons, are sad illustrations of this statement. 

The blood may be surcharged with the products of textural waste and 
become a tissue-poison. If from any cause there is an obstruction to the 
venous circulation through a part, and the blood is too long delayed, it be- 
comes a local irritant. Such is the explanation of those inflammations which 
attack limbs in which the veins are in a varicose condition. Again, the blood 
may contain certain medicinal agents which by their presence excite inflam- 
mation. Turpentine and cantharides taken into the stomach or introduced 
through the skin in sufficient quantities will produce strangury, or inflam- 
mation at the neck of the bladder; mercury, inflammation of the salivary 
glands; certain preparations of potash, as the iodide, inflammation of the 
skin or mucous membrane of the nasal passages. 

The entrance of pus or putrescent matters into the blood may be the cause 

of extensive inflammations, both by the arrest of the pus-corpuscle in the 
capillaries of the lung or liver, and by the change in its composition from the 
presence of spoiled serum or fibrin. 
* Again, the blood may be the recipient of certain subtle poisons of animal 
origin,—as in scarlatina, rubeola, smallpox, or syphilis,—introduced through 
the medium of the atmosphere, the point of a lancet, or sexual contact, 
which penetrate it like a leaven, and, after a period of apparent latency, 
cover the entire surface of the body with intense inflammation or disgusting 
crusts. Were it not that repeated observation has rendered it certain, it 
would be absolutely incredible that an emanation from the body of a person 
suffering from measles, so subtle as to defy careful scrutiny by the most 
powerful glasses and the most delicate chemical reagents, should so affect the 
entire mass of the circulating fluid through the partition-walls of the lungs 
as to involve the whole integument of the body, the conjunctiva, and the 
mucous membrane of the fauces and air-passages in a flame of inflammatory 
disease. There is something analogous to this in the cutaneous inflammation 
which attacks many persons who come within the atmosphere of certain 
members of the vegetable kingdom, as the Rhus toxicodendron. In the 
preference manifested by morbid poisons for definite districts of structure on 
which to expend their force, we see something akin to the elective affinities 
which rule in the domain of chemical action. 

4. Certain seasons of the year determine particular inflammations. Thus, 
during summer, or the flowering period of grasses, many persons suffer from 
what is termed “hay catarrh,” or a peculiar morbid state of the mucous 
membrane of the nasal passages,—whether from the pollen of plants, odor- 
iferous emanations from vegetable growths, or peculiar electric conditions of 
the atmosphere, it is difficult to determine. 

5. Nervous influence—The agency of nerves, especially sensitive ones, in 
causing inflammation, is unquestionably very potent. The conjunctivitis 
and keratitis which follow division of the trifacial are examples in point. I 
have seen, following an injury of the median and ulnar nerves, a severe 
inflammation attack the hand, and in one case ulceration and necrosis of the 
proximal phalanx of the ring-finger, necessitating its removal. Similar cases 
were frequently witnessed in our military hospitals during the late war. 
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There is a discrepancy of opinion as to the manner in which such injuries 
provoke inflammation. Whether, as thought by Snellen, a part deprived of 


its normal sensibility is rendered helpless against mechanical and chemical 


influences of an injurious nature; whether the loss of control over the vessels 
of a part supplied by the divided nerve allows them to become surcharged 
with blood, which state of congestion determines the inflammation (an expla- 
nation harmonizing with the experiments of Graefe) ; or whether congestion is 
favored by the interruption of the ordinary nerve-influence concerned in the 
tissue-changes of nutrition, as held by Samuel, are all questions which admit 
of discussion. Snellen, after dividing the trigeminus in a rabbit, stitched the 
lids together, and also fastened the ears over: the eye, yet he asserts that 
no inflammation ensued. Apparently this would prove that the eyelids pro- 
tect the organ against inflammatory disease. Graefe, in order to determine 
their value in this particular, cut them away, together with the tear-glands, 
and yet the resulting inflammation from exposure fell short of that which 
follows division of the nerve. In facial paralysis I have seen the lids re- 
main open for a long time without any result other than a slight redness 
of the conjunctiva. I believe, however, that all of these above-mentioned 
causes operate in developing inflammation; that is, the failure of the organ 
to recognize the presence of foreign matters, local hyperemia, and disturbed 
nutrition. 


Extension of Inflammation.—Inflammation, when once established, may be 
propagated in several ways: 

1. By sympathy—However obscure or difficult of explanation the fact, it 
cannot be questioned that a peculiar fellow-feeling exists between corre- 
sponding parts or organs of the body, so that when one suffers the other 
becomes likewise affected. The best solution of this problem will be found 
in the nervous distribution. On no other theory can we account for facts 
like the following. Rheumatic inflammation of the knee-, ankle-, or wrist- 
joint is frequently succeeded by the same disorder in the corresponding joint 
of the opposite side. Certain forms of skin disease make their appearance in 
this symmetrical manner. If one eye becomes inflamed, the other is liable 
after a time to suffer in the same way. Ophthalmologists understand this 
well, and, in cases where the eye first attacked is disorganized, or vision is 
hopeless, perform enucleation, with immediate relief to the other when it is 
inflamed. The same influence is exemplified in those cases of orchitis which 
follow inflammation of the parotid gland. 

2. By infection—Inflammation of the hand or foot is frequently followed 
by inflammation of an axillary or inguinal gland without any evidence of 
intermediate disturbance. It seems highly probable that in such cases some 
of the products of tissue-metamorphosis have been carried, through the me- 
dium of the lymphatics, to the glands in question. This is certainly often 
witnessed in the buboes which follow chancre or gonorrhea. 

3. By the blood—The blood may propagate inflammation by carrying pus, 
emboli, or thrombi from a diseased point into vessels too small for their pas- 
sage, and which from mechanical irritation become foci of secondary inflam- 
mation. Or, from a little pimple, the result of inoculation, it may disseminate 
something which will establish inflammation in many of the structures of the 
body. 

. Continuity of structure—When inflammation, beginning at one point, 
continues to extend uninterruptedly over the same plane of tissues, or others 
adjoining, as we see a drop of water or ink spread over a sheet of bibulous 
paper, it is said to increase by continuity of structure. Some use the words 
continuity and contiguity to express two different modes of inflammatory 
extension. I can discover no distinction. The superimposed layers of struc- 
ture are all really united by the small blood-vessels, nerves, and the accom- 
panying threads of connective tissue. After this manner a urethritis becomes 
a cystitis; a pharyngitis becomes a laryngitis; a conjunctivitis, a keratitis ; 
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or an erysipelas, a cellulitis. There are some who think that such a prope- 
gation of inflammation is the result of infection from textural death. 


ACUTE INFLAMMATION. 


The symptoms of inflammation are divided into the local and constitutional, 
—that is, such as are connected with the part inflamed, and such as belong 
to the system at large. 

Loca Symproms.—These symptoms are change of color, form, temperature, 
sensibility, and function. In the main, this is only another way of express- 
ing the compact formula of Celsus, written over eighteen hundred years ago: 
Note vero inflammationes sunt quatuor: rubor, et tumor, cum calore, et dolore. 

Change of color—This consists in increased redness of the inflamed part, 
and is seen of all shades, from the faintest red to a scarlet, purple, or bluish 
hue. The degree to which this sign is present will depend upon several con- 
ditions. The more acute, and, before any marked structural changes have 
occurred, the more pronounced, will be the scarlet color. The vascularity 
of the part inflamed will also have a determining influence on the degree of 
redness. Certain tissues are very rich in blood-vessels,—for example, the 
skin, conjunctiva, and, indeed, all mucous membranes; and hence the color 
in such, when inflamed, will be very red, while in those which are non-yas- 
cular or less abundantly supplied, as cartilage, the cornea, tendons, ligaments, 
arachnoid membrane of the brain, and other structures, it will be very faint, 
or only seen in the vessels contiguous to the part. The disposition of the 
color varies much in the inflammation of different structures. In that of the 

‘conjunctiva it is reticulated, corresponding to the network-like distribution of 
its vessels, or in conical eminences, answering to the papillary loops arranged 
over the palpebral part of the membrane. In the sclerotic it is in radiating 
streaks, and when in the iris it will often appear as a red zone at the circum- 
ference of the cornea, as if laid on with a brush. In certain cutaneous inflam- 
mations it will appear in points, spots, circles; or in crescents, as in rubeola. 
Sometimes it is diffused, and at other times abruptly defined. Sometimes it 
extends in long lines, as in inflammation of the superficial lymphatics, and at 
other times sends out blushing promontory-like arms with deep marginal 
indentations. 

Again, the color is modified by the activity of the circulation. In inflam- 
mation of a carbuncular nature, where the tissues are dense and unyielding, 
and in which the inflammatory products are abundant, the vessels are so 
compressed that the blood makes its way through with difficulty, and, being 
long detained in the parts, assumes the character of venous blood. From 
this cause the infiltrated tissues are bluish at the centre, shading off at the 
circumference to a purple, or, if the obstruction is less and the circulation 
more active, a dull red. 

When inflammation exists in a part in which the vitality, from injury or 
other causes, is very low, threatening gangrene, the color becomes dusky or 
reddish-brown. Cutaneous inflammations which arise from certain specific 
causes, as syphilis, possess a copper hue. It is no exaggeration to say that 
every grade and variety of inflammation has a characteristic color, which 
the trained eye of the physician will soon detect. 

Redness, however, is not always a sign of inflammation: there is the blush 
which mantles the cheek from diffidence or shame; and a color that comes 
when the hot blood mounts to the face in anger or indignation. These are 
emotional results. Then there is the redness of the mucous membrane of 
the stomach and small intestine during digestion, or of a muscle in a state of 
contraction. Here it depends upon functional activity. 

There is also redness from the application of rubefacients, as mustard, or 
stimulating liniments; from standing before an open fire, or exposing the face 
to a keen frosty atmosphere. In such cases it is due to irritation. 

Again, there is a change of color seen in a part abnormally dependent, as 
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when the head is allowed to hang down, or when the circulation is embar- 
rassed, as in croup or carcinomatous growths. In such the color may be red, 
purple, or tawny, and is dependent upon a mechanical impediment to the 
circulation. In these cases, for the most part, the color is temporary, tran- 
sient, goes and comes, while that from inflammation is more permanent. 
When the redness is inflammatory, pressure with a finger will empty the 
vessels and make pale the part, but the moment that pressure is removed 
the color reappears; when non-inflammatory, the vessels fill more slowly. 
It often happens that the vessels of an inflamed part give way under the 
force of the circulation, and extravasation of blood follows. Such stains are 
not affected by pressure. 

Change of form, or swelling—The swelling of an inflamed part is due to 
several causes. First, to the increased amount of blood in the part; second, 
to the transudation and extravasation; and third, to the multiplication of 
organic forms or cells. The degree of swelling depends much upon the 
anatomical peculiarities of the inflamed part. Where the components are 
firmly bound together by inelastic connective tissue, it is scarcely noticeable. 
Where the connective tissue is abundant and loose, it will be very marked. 
Thus, an inflammation on the posterior part of the body, where the textures - 
are dense, will be followed by less swelling than over the eyelid or the cheek, 
where they are very loosely bound together.. In inflammation of bone the 
swelling will be altogether inconsiderable, as compared with that of the soft 
parts of the arm. The swelling is usually very great when mucous mem- 
branes are inflamed. In acute conjunctivitis the lining membrane of the 
eyelid will often protrude beyond the lid, as a red turgid mass (chemosis). 
An inflamed pile will acquire a great bulk in a few hours; the loose tissue 
at the top of the larynx or glottis may, from the same cause, swell so as to 
threaten suffocation, as in edema of the glottis. The stream of urine may 
be much diminished in the same way in acute urethritis. All of these swell- 
ings depend upon the abundance of the submucous connective tissue. Where 
the inflamed part is deep-seated, below the deep fascia, the resistance of the 
latter prevents much external manifestation of swelling. Not always, how- 
ever, is the distention noticeable even when the effusion is great. A synovitis 
may be followed by considerable fluid in the joint, and yet no visible signs of 
enlargement be present; the cavity of the pleura may be filled with serum 
and no bulging of the chest be observed; the Schneiderian membrane of 
the nasal passages may pour out an incredible discharge without materially 
encroaching upon the cavities of the nasal fosse. The resisting walls of a 
joint and of the thorax, and the open surface of the mucous membrane of the 
nose, with its very sparse basis of connective tissue, explain these peculiari- 
ties. The swelling is circumscribed or diffuse, from three conditions: the 
consistence of the effused product, whether abounding in serum or in lymph; 
the close, compact arrangement of the parts of the tissue; and the manner 
in which the spaces, made by interlacing fibres, are filled by masses of' fat. 
Fascial attachments also exercise a limiting influence, as when a fluid is below 
the supra-spinatus or the submaxillary fascia. Peculiarities of inflammation 
also determine the form of swelling, being limited in the furuncular and 


diffused in the erysipelatous variety. The form of the swelling often reveals 


its exact situation. The firmness of the tumefaction differs in different cases. 
It is sometimes quite soft, and is easily pressed aside by the finger, which, on 
its removal, leaves an indentation or pit; such a swelling is often called cede- 
matous, the effused fluid being very frequently thin, serous, or watery, and 
the color white and waxy. Or it may be firm and unyielding to pressure, as 
is seen in erysipelas or carbuncle, in which case the transudation contains a 
large amount of fibrin, interpenetrating the components of the inflamed 
tissue. Occasionally there is a true hypertrophy and resistance, not from 
simple transudation, but from the development of connective tissue more or 
less matured. Such, however, is mostly met with where the active stage of 
the inflammation is overpast and the process glides into the chronic form. 
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In addition to these the swelling may be due to extravasation of blood or 
formation of pus. An inflammatory swelling may disappear rapidly or tardily. 
A large accumulation of serum in the cavity of the peritoneum, or in the 
cellular tissue of the lower extremities, may vanish in twenty-four hours, 
under a hydragogue cathartic or active diuretic. When the removal is rapid, 
the inflammation has passed its active stage, is subsiding, and the transuda- 
tion consisting ‘so largely of serum, and therefore being of little density, is 
readily absorbed, and its expulsion through the intestines and kidneys effected. 
Not so, however, with transudations of a more consistent nature, in which a 
large amount of organic forms and fibrin prevails. Here there must be retro- 
grade metamorphosis, disintegration, decay, liquefaction, fatty transformation, 
etc., before the swelling can be disposed of; this is a work of time, and there- 
fore more gradual and protracted. 

Alteration in temperature, or heat—When the hand is laid upon an inflamed 
surface, a sense of warmth is experienced materially greater than that of 
other portions of the body. The patient likewise is conscious of unusual 
local heat, and speaks of the part being hot or burning. The question has 
been warmly discussed, Is the heat of an inflamed part greater than that of 
the blood which circulates in it, say 98° ? 

John Hunter attempted to solve the problem by thermometry at St. George’s 
Hospital. He laid open the tunica vaginalis for the cure of a hydrocele, and 
introduced a thermometer, which registered 92°. Inflammation was excited 
by packing the sack with lint, and again the bulb of the instrument was in- 
serted, revealing a temperature of 983°. Though there was an increase of 67°, 
yet still it was less than the heat of the blood itself. This or similar experi- 
ments were frequently repeated, and uniformly with the same result. The 
difficulty in reaching the truth in this matter was due to the fact that, as in a 
room with an open fire-place, or containing a coil of pipe for the circulation 
of steam, there is a tendency to the establishment of an equilibrium of heat 
among the various pieces of furniture, so in the body the circulation of blood 
through a tissue tends to the same end ; and secondly, to inability to construct 
such instruments as were sufficiently sensitive to appreciate the most minute 
quantities of caloric. That there is a certain measure of heat due to the 
amount of blood in a part, altogether independent of inflammation, cannot be 
questioned. I have several times repeated the experiment of M. Bernard, 
that of dividing the sympathetic cord in the neck of a rabbit, by which the 
external carotid vessels are paralyzed and rendered unable to regulate the 
amount of blood which fills their branches: the redness and the increase of 
temperature of the integument of the ear were quite apparent when con- 
trasted with the corresponding part of the opposite side. The experiments 
of Mr. Simon with a thermo-electric battery, constructed by Dr. Edward 
Montgomery,* have furnished us with a definite solution of the vexed question. 
It was found that at the centre of inflammatory action the heat was greater 
than that of the arterial blood supplying, or of the venous blood leaving, the 
part,—and, further, that the venous blood possessed a higher temperature 
than the arterial. The conclusion was inevitable that this additional warmth 
must have been derived from the focus of inflammation. There is therefore 
the local evolution of heat in an inflamed part, and the correlative of this 
heat, in all probability, textural change. 

Alteration in sensibility, or pain —This symptom of inflammation is a sliding 
scale, and is present in all degrees, from mere increase of sensibility, or ten- 
derness, to the most acute suffering. Usually its severity is in proportion to 
- the intensity of the inflammation, reaches its height when the process is 
at its zenith, and diminishes or disappears as this process declines. It may 
be measured by the stages of the morbid action,—exquisite at the centre, 
becoming less and less as the circumference is approached. Most extensive 
inflammation may exist without the realization of pain. The pleural sac 
may be filled with serum and yet the patient never have been conscious of 


* Holmes’s Surgery, vol. i. pp. 18, 19. 
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any pain, or, at least, have had very inconsiderable sensations of it. Not- 
withstanding the extensive denudation of the intestinal mucous membrane in 
cholera, the patient may have suffered no abdominal pain: perhaps, as sug- 
gested by a writer, the cramps or spasms are its equivalent. The sensa- 
tion of pain is due to injury sustained by the nerves of an inflamed tissue, 
which injury is not felt in the part, but is referred to it through the agency 
of the brain. This damage may consist in irritation, pressure, stretching, 
laceration, or disorganization of the nerve- pabaance. Its intensity is often 
conditioned upon the degree of structural resists 
the inflammation. A felon will produce more 8 ‘suffering than an inflam- 
mation covering the entire scalp; a toothache, more than a peritonitis; a cir- 
cumscribed ostitis, more than a colitis. There is something peculiar in the 
insensibility of many internal organs. Most extensive inflammatory changes 
will take place in the liver, kidneys, lungs, brain, and spleen without the 
presence of pain; the soft texture, and, with the exception of the brain and 
kidneys, the elastic nature of their capsules, allowing the swelling to increase 
centrifugally, explain in part this circumstance. The fact that there e may be 
serious structural lesions without suffering should keep the practitioner ever 
on the alert. While there are differences in the degree of pain, there are also 
differences inits kind. Every tissue complains in a way peculiar to itself. In 
the pleura it is lancinating; in the peritoneum it is extreme tenderness; in bone 
it is deep-seated, gnawing, and with frequently an evening exacerbation; in 
the testicle it is sickening; in muscular or fibrous tissue, as in rheumatism, 

it is dull, heavy; in the skin, burning or itching; in cancer, stabbing ; and 
in parts ‘firmly bound together, especially if dependent, it is throbbing, as 
in whitlow and hemorrhoids. Pain frequently induces violent reflex move- 

ments: a conjunctivitis will sometimes provoke spasm of the orbicularis 
muscle; a colitis, spasm of the levator ani and abdominal muscles; a 
cystitis, contraction of the muscular walls of the bladder; and a painful 
gum in a child will excite convulsive movements of the entire voluntary 
muscular system. In all these cases offensive impressions are made upon the 
sensitive nerves of the part, and these impressions are conducted to the 
spinal centre, from which come the violent movements through the motor 
branches. 

Pain is not always felt in the inflamed part, but often quite remote from the 
seat of disease,—at the knee in hip-joint disease, at the end of the urethra 
in vesical calculus, and near the inferior angle of the scapula in affections of 
the liver. In inflammations of the organs of special sense there are phe- 
nomena of a peculiar kind, which may be considered as related to inflam- 
mations of these organs in the same way that pain is to other tissues. Such 
are the explosive sounds heard in the ear, the brilliant coruscations of light 
seen in the eye, and perverted olfaction in deep inflammations of the nasal 
cavities. Pain may exist without inflammation, as in neuralgia, and it is often 
a matter of the first importance to establish the diagnosis. When neural- 
gic it will be out of all proportion to any visible signs of textural change; 
shooting, or darting, in its character; in the course of well-recognized nerve- 


_ trunks; intermittent or periodical; frequently coming on in the fore part of 


the day and declining towards evening; often changing its seat, or going and 
coming at irregular intervals; and when near the surface frequently accom- 
panied with distention of the contiguous veins. There is an abdominal pain, 
that of colic, which is not the pain of inflammation: it is relieved by press- 
ure, and is intermittent, depending for its existence upon spasm of the muscu- 
lar walls of the intestine, by which the nerves are compressed. The sudden 
cessation of pain often preominates mortification, especially when succeeding 
acute suffering, as in cases of intestinal disease followed by perforation ; and 
if in addition there is present a frequent, feeble pulse, cold, clammy perspira- 
tion, hiccough, etc., it is still more diagnostic. 

All persons do not suffer alike from this sensation. Some possess an organ- 
ization so fine and delicately acute that the slightest scratch produces severe 


40 INFLAMMATION. 


suffering, while others cast in a ruder mould appear never to realize more 
than a little discomfort. Women endure pain with more fortitude than men. 
Deprecate pain as we may, it is an evil not without some compensation. It 
is the sentinel of the body posted at every gate to warn us of danger. A 
cramp in the stomach admonishes the gourmand of some imprudence in diet 
which must be corrected; a pain in the eye or head gives notice to the un- 
tiring student that both must have a season of rest; and the paroxysm of 
agony which announces the passage of a grain of sand along the ureter shows 
the necessity of at once correcting a vice which may lead to vesical calculus. 
On the other hand, when this sentinel is disarmed and unable to give the 
alarm, as in cases of paralysis, how often do we meet with extensive ulcera- 
tions from pressure, the patient being entirely unconscious of their existence ! 
It is quite true that all the detailed phenomena of inflammation may be 
present and yet the condition not be one of inflammation, as in the everted 
eyelid of a crying child, in priapism in prolapse of the anus, or in the stomach 
during digestion. Most of these are examples, however, of great functional 
activity, but may, if too long maintained or overtaxed, lead to inflammation. 

Alteration of function —It is impossible that a part perturbed by causes 
which so profoundly affect sensibility, circulation, and nutrition should con- 
tinue to execute its work in a normal manner. Alteration of function in 
inflammation may manifest itself in various ways: 

1. In supersensitiveness.—This will often crop out before a single sign of 
inflammation can be detected. In incipient strumous ophthalmia, the eye 
becomes intolerant of light, almost photophobic, before a single line of color 
is discernible. In the developing stage of intracranial inflammation, the 
softest sounds will fall on the ear like the explosions of artillery. The bladder, 
upon the approach of inflammation, no longer remains a passive reservoir for 
the urine, but resists and expels it; and the stomach either refuses to do or 
performs imperfectly the work of chymification. 

2. Disordered secretion—The glandular secretions are changed in quantity. 
The salivary glands, when inflamed from the injudicious use of mercury, 
have their secretion greatly augmented; so also the glands of the nasal 
cavities, as in coryza. Secretion may likewise be diminished. Inflammation 
of the kidneys is followed by a marked falling off, and frequently complete 
suppression, of urine. This suspension of the secretory function prevents the 
elimination of those materials which, when retained in the blood, exert a 
poisonous influence on the system. The same is true of the bile in hepatitis. 
Secretions also undergo changes in quality, or chemical changes, from 
inflammation. The lachrymal discharge, which naturally is so bland and 
soothing to the eye, will become irritating; the mucous membrane of the 
bladder will react upon its contents, so as to change entirely the chemical’ 
constitution of the urine, and form combinations and deposits which greatly 
intensify its irritating properties. 

3. Imperfect or suspended function —If the eye is inflamed, the vision will 
often be defective, or disturbed by coruscations of light; if the ear, it will 
be rendered unfit to appreciate sounds correctly ; in cerebritis, delirium and 
raving take the place of reason; in inflammation of the mucous membrane 
of the nasal passages, the sense of smell is, for a time, entirely suspended ; and 
in glossitis the taste is temporarily lost. 


ConsTITUTIONAL Symproms.—I doubt not that in every case of inflamma- 
tion, however insignificant or slight, the system at large realizes some disturb- 
ance, but like the influence felt from a pebble dropped into a lake, which, 
though affecting every drop of its water, yet is too inconsiderable to be 
detected by any of our present means of observation. When, however, the 
process is excited by some peculiar cause, as a puncture in making an autopsy, 
or when it involves a considerable surface of a particular portion of the gio 
as in erysipelas of the scalp, or when it occurs in peculiarly irritable indi- 
viduals, a train of symptoms will be developed which will affect the entire 
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body. Nothing, perhaps, more forcibly illustrates the confederate bond or 
the organic unity of the human body than the general perturbation which 
spreads from local impressions, either morbid or healthful. 

The constitutional disturbance following an operation or an injury is called 
surgical or traumatic fever, and is inflammatory in its nature,—a condition 
not recognized by the pulse or by the sensations of the patient alone, but by 
the elevation of temperature, which can be measured only by the clinical 
thermometer,—an instrument that should be the constant companion of the 
surgeon. ‘This increase of temperature is always present in fever. Even 
when the patient complains of chilliness, or suffers from rigors, the ther- 
mometer may disclose a degree of heat greater than when his sensations are 
those of warmth. An elevated temperature—that is, above 98° or 100°—is 
always indicative of mischief, as it is an expression of tissue-destruction, 
the danger increasing with every additional degree, while its steady reduc- 
tion augurs a favorable change in the course of the disease. We have, then, 
in thermometry a means of detecting the earliest approach of danger, and 
are thus prepared to meet it long before a single signal could be discerned 
in any other way accessible to the most acute observer. This fever which 
follows local injury, and which we call traumatic, appears, in part at least, 
to be due to infection; that is, the introduction into the blood of the products 
of textural change, rendering that fluid warmer, more irritating, and, in 
a measure, incompatible with the demands of the tissues through which it 
circulates. The changes wrought in the blood will be noticed when the in- 
timate nature of inflammation is considered. Surgical fever, like that which 
is termed idiopathic fever, may assume a continued, remittent, or intermit- 
tent type, depending on causes which are entirely independent of the injury 
or operation. A patient with a compound fracture, if previously exposed to 
miasmatic influences, may, after the development of the inflammatory disturb- 
ance,—which, as a rule, is a continued fever,—be afterwards attacked with 
one of a remittent or intermittent form. Ifthe patient is young, and possesses 
a sound, vigorous constitution, the course of the fever will be characterized by 
active symptoms ; in other words, it will be acute or sthenic; but if he is feeble 
or has a broken constitution, one shattered by previous disease, privation, or 


- abuse, its prevailing tendency will be adynamic or typhoid,—a complication 


which will add greatly to the gravity of the case. In persons with a pre- 
dominating nervous system, the element of irritability may be added to those 
already existing. When the injury is followed by a profuse and protracted 
suppuration, hectic fever may follow, by which the danger is greatly en- 
hanced. Sometimes, after traumatic fever arises, erysipelas will attack the 
injured part, and the whole drift of the disease will be changed from a dynamic 
to an adynamic form, in consequence of an additional element in the way of a * 
blood-change; the same is true of surgical patients exposed to the vitiated 
atmosphere of an overcrowded hospital ward. Traumatic or inflamma- 
tory fever is somewhat irregular in the time of. its appearance. It may 
arise within twenty-four hours, or it may be delayed for several days. In 
a case of amputation following a compound fracture, which I recently had 
under my care, it did not make its appearance until eight days after the 
operation. 

There are various causes which operate to produce these differences, among 
which may be mentioned: shock, during which condition the circulation is in 
abeyance ; local inertia, by which is meant an indolent, inactive state of the 
diseased or damaged part, such as we see where the arteries are in an ab- 
normal condition; and structural peculiarities, some resenting violence more 
quickly than others, as, for instance, the peritoneum sooner than the parietes 
of the abdomen, and the scalp sooner than the cranium. 


Inflammatory fever is wide-spread in its-effects, disturbing the orderly 
operations of the entire body. 
1. The nervous and muscular systems.—Previous to its development there 


42 INFLAMMATION. 


are often yawning and stretching, a period of lassitude and general muscular 
soreness, with pain in the loins, similar to the feelings experienced by one 
who has been engaged in a long and exhausting day’s labor. 

2. The nervous and circulatory systems.—There is next alteration in tempera- 
ture: the patient experiences a sense of unusual warmth pervading the body, 
alternating with sensations of chilliness. If he changes his position in bed, 
or moves a limb, a rigor creeps over the body. The pulse becomes fuller and 
more frequent, rising from seventy-five (approximately its standard in health) 
to eighty-five, ninety, or one hundred or more beats per minute, sometimes 
full and bounding, at other times frequent and hard, or frequent and feeble. 
The pulse, it must be remembered, is modified by age, ‘peculiari ities of constitu- 
tion, and the tissue or organ inflamed. These must all be taken into the ac- 
count preliminary to the formation of ajudgment. In young children, at least 
under three years of age, it will vary in health from ninety to one hundred and 
ten beats a minute ; and therefore what is normal frequency in a child means 
fever in the adult. There are persons in whom the pulse is naturally very 
slow. A young man who was occasionally my companion in fatiguing shoot- 
ing-excursions had a pulse which never exceeded thirty beats per minute, and 
his uncle, who was a physician, informed me that he had known it on one or 
two occasions to fall to sixteen beats. We generally associate a full, hard, 
and frequent pulse with acute inflammation in vigorous constitutions; and 
this is true when the supra-diaphragmatic viscera are involved; but when 
the stomach, peritoneum, or intestines are attacked, the artery will be small, 
tense, or cor ded, yet none the less indicative of the intensity of the process. 
There are also ‘peculiarities incident to advanced life, such as diminished 
nerve-power with a feeble heart, in which we cannot accurately measure fever 
by the pulse, but only by the thermometer. 

3. The secretory system.—The secretion of the various glands in inflamma- 
tory fever is also disturbed. The mouth, tongue, and lips are dry and parched 
with incessant and insatiate thirst. Thirst, which is so distressing a sensation 
in fever, is only a call for water upon the part of the tissues. Water is an essen- 
tial requisite for those chemical changes which are ever in operation in the 
human body. The changes stimulated by the hot blood increase the urgene 
of this demand, so that the tissues become dry, and their capacity to absor 
moisture is increased. Dr. Parkes, in his Gulstonian lectures on Fever,* 
advances the theory that in the tissue-metamorphoses induced by the dis- 
ease, certain products are formed which may strongly attract water, such, for 
example, as some gelatinous body constructed from the albuminous matters 
of the blood, and this in turn may be converted into urea or uric acid, as 
gelatine always is when taken into the system, and thus eliminated from the 
‘ body through the kidneys. In this connection the presence of sugar, which 
has so strong an attraction for water, and which is the cause of the thirst in 
diabetes, is brought forward to give plausibility to this ingenious explanation. 
Be this as it may, the folly of denying water to a patient consumed by febrile 
excitement must be apparent to every one. 

To continue the detail of symptoms: the skin is hot and dry; the secretion 
of the kidneys is diminished in quantity and changed in quality, being high- 
colored and scalding. The urine is loaded with uric acid, rising, as found 
by Becquard, to 5.9 per cent. (the natural average being a little over 1 per 
cent.); the extractive matters are nearly doubled, while the fixed salts dimin- 
ish about one-half and the chlorides in‘a still greater degree, that of sodium 
almost entirely disappearing during the acute stage. The biliary secretion is 
diminished, afterwards increased and changed in its constitution, as seen in 
the deep-green or tar-like dejections, which prove so acrid and irritating to 
the lower end of the bowel. The bile is sometimes returned to the blood, 
imparting a yellow or icterode tinge to the conjunctiva and skin. The tongue 
becomes covered with a white, yellow, or brown coat; the taste is perverted, 
the bowels are torpid, the appetite i is lost, with perhaps a loathing for all kinds 


* Medical Times and Gazette, vo’. x. ; age 333. 
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of food. The special senses become in some instances keenly acute, especially 
_ the eye and ear, so that all strong lights and sounds disturb and distress the 

patient. The sense of smell may become so extremely acute that odors 
which under other circumstances would not be recognized are decidedly 
offensive. There is fullness and pain in the head, with flushed face, and as 
evening approaches the restlessness increases, the respiration is more hurried, 
perhaps interrupted by sighs, the mind wanders, the sleep is uneasy, dis- 
turbed, broken at short intervals, and so the night is passed until the morn- 
ing dawns, when the patient becomes more quiet and perhaps falls into a 
slumber, which may last for two or three hours. Not every case furnishes 
such a group of phenomena, either chronologically or numerically. The 
inflammatory fever may be so slight as scarcely to be observed, like a mere 
ripple upon the surface of a lake, or it may assume such violence that the 
strongest constitution will go down before the attack. The duration of these 
constitutional symptoms is not uniform; sometimes they pass away in a 
few hours, but again last for five or six days, during which time not only is 
the assimilation of food suspended, but the waste resulting from oxidation 
is increased, in consequence of which the patient emaciates. The subsidence 
is marked by general amelioration of all the symptoms, very much in the 
order of invasion. The restlessness and delirium pass away; the heart’s 
action diminishes in both force and frequency; the skin becomes moist; a 
free perspiration sometimes breaks out over the body; the tongue loses its 
dryness; the thirst is diminished; the headache disappears; the urine becomes 
more abundant and deposits a lateritious sediment; the evacuations from the 
bowels assume a healthy color; the face regains a cheerful expression : in fine, 
so great is the change from the previous condition that the patient may be 
fittingly compared to a ship which has been driven and tossed for many days 
by fierce winds and tempestuous seas, yet has struggled on until the tempest 
is overpast and the anchor dropped in some quiet harbor. 


Nature of Inflammation.—W hat is inflammation? We define a fracture to 
be a solution in the continuity of the fibres of a bone; a cataract to be an 
opacity of the crystalline lens, or of its capsule, or both. These are concise 
‘terms. But when we attempt to define inflammation by a few sharp, incisive 
words, we find ourselves surrounded by such limitations that any statement 
beyond a record of its phenomena is little more than conjecture. Indeed, in 
attempting to discover such a definition we are chasing a phantom. Like 
nutrition, the term inflammation is a generic one, and comprehends several 
very distinct series of phenomena. For their intelligent study we may 
arrange these phenomena under the following heads: 1, disturbed nerve- 
action; 2, disorder of the blood-vessels and their contents; 3, passage of 
the contents of blood-vessels through their walls; and, 4, change in the 
perivascular tissues of the inflamed part. 

1. Disturbed nerve-action—When an irritant, such as a drop of corrosive 
acid, or a hot iron, is brought in contact with the surface of the body, there 
is a consciousness of pain. This consciousness depends upon the presence of 
“sensory nerves which have been damaged by the irritant, and which pass 
_ from the surface to a centre, the cerebro-spinal. Not only are impressions 
_ transmitted centripetally, but also, in answer to such, an influence is sent out 
along another line of nerves, which are centrifugal or efferent, and this in- 
_ fluence produces muscular movement. The experiments of Claude Bernard, 
_ showing that from the sympathetic cord in the neck are derived nerves 
_ which control the superficial arteries of the head, constituted the initial step 
to other trials, which render it quite certain that the vascular system is under 
_ the regulating influence of a set of nerves, which together are called the 
_ yvaso-motor system. These nerves are found to quicken and slacken the 
heart’s movements; they regulate the size of the blood-vessels, and are also 
_ concerned in the process of secretion. While they all pass through the sym- 
_ pathetic, their origin is really in the cerebro-spinal centre. We have also 
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learned that arteries by virtue of such nerve-endowments execute rhythmical 
movements altogether independent of the heart, from which they are derived. 


(Fig. 1.) The receptive and executive centre of this vascular system of & 


nerves has not been definitively determined, but there are reasons for be- 
lieving that it is located in the upper extremity of the spinal cord, or perhaps 


Fie. 1. 


oN 
= 
A minute artery, exhibiting several points of contraction independent of the heart’s action. 


in the entire cord, a view which receives support from the experiments of 
Dr. Nussbaum.* Excitation of these nerves occurs from either external or 
internal irritants, whether mechanical or chemical, and, I doubt not, forms an 
important antecedent to all the subsequent changes involved in the process 
of inflammation. 

2. Disorder of the blood-vessels and their contents—A few anatomical and 
physiological remarks in reference to a part of the vascular system will facil- 
itate the study of this division of our subject. The circulation is effected by 
means of three kinds of vessels,—arteries, veins, and an intermediate set, the 
capillaries. The arteries and veins possess three coats. In the present con- 


nection the middle tissue has for us the greatest interest. It is composed of — 


elastic tissue and unstriated muscular fibres arranged circularly. The relative 
proportion of these two structures varies at different portions of the vessels. At 
the root of the arterial tree,—the aorta,—there is little muscular with much 
elastic tissue, but as we approach the capillaries, and the vessels diminish in 
size, the muscular is largely in excess over the elastic element. In the veins 
the former structure largely preponderates at all points. Now, it follows 
that the arteries possess a physical property due to the presence of elastie 
tissue, and a vital property, that of contractility, due to their circular mus- 
cular fibres. The same may be affirmed of the veins, though to a different 
degree. From this organization the arteries are constantly acted upon by two 
distinct forces,—a vital one, which tends to lessen or close their canals, and 
a mechanical one, elasticity, which, together with blood-pressure, tends to 
enlarge or keep them open, so that during life they are ever oscillating be- 
tween these antagonisms. It is this that produces the ellip- 
tical form of these tubes. (Fig. 2.) 

The nature of the capillaries is still a subject of discussion. 
By Leidesdorf and Stricker they are considered as homoge- 
neous tubes of protoplasm, possessing the property of con- 


Natural form of the traction; by His and Rouget, as formed between layers of — 


1 of rte : : 
when empty. _- cells and lined by an endothelium. 


Dr. Woodward, Assistant Surgeon, U.S.A., in some ve 
careful observations on the minute arteries, veins, and capillaries, was enabled, 
by nitrate of silver stainings, to demonstrate the existence of stomata or pores 


at the junction of the vascular endothelia. (See History of the Causes and — , 


Nature of Inflammation, p. 55, post.) 
The behavior of the vessels and their contents under various excitants 


* Localization of the Vaso-Motor Centre, by Dr. Moritz Nussbaum, Archiy fiir Gesammte Phy- 
siologie, Med. Times, August 14, 1875, page 723. 
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has been carefully studied under the microscope by using the transparent 
tissues of animals, such as the mesentery, tongue, and cornea of the frog, or 
the wing of the bat. The first effect of the application of certain irritants is to 
induce a state of contraction, afterwards followed by dilatation, of the vessels, 
while by the use of others dilatation is im- 

mediately produced. From all the knowl- Fia. 8. 

edge which we possess in regard to this 
alteration of size in the vessels of an in- 
flamed part, it is highly probable that it 
is conditioned on the nature of the ex- 
citant. We certainly see this in the ac- 
tion of some drugs: ergot, for instance, 
will cause contraction of the arteries, 
while the nitrite of amyl will produce 
their dilatation. If such effects take 
place under circumstances other than 
inflammatory, it is not unreasonable to 
infer similar results from the action of 
those agents which provoke the disorder 
under consideration. Certain it is, how- 
ever, that, whether the one or the other 
takes precedence, the final effect is dila- 
tation. The diminution in the lumen 
or canal of a vessel is effected by con- 
traction of its circular muscular fibres 
through the motor trunk of a vascular 
nerve, and is therefore an active con- 
dition; its dilatation, on the contrary, » 
cannot be such, as there are no longitudi- The different vascularity of the two ears in a 
nal muscular fibres, and when it exceeds favit in, Which Hunter's experiment has been 
that produced by the elastic tissue in 

its walls, it is the result of muscular enfeeblement, or paralysis. Coincident 
with the dilatation, which includes arteries, veins, and capillaries, the circu- 
lation becomes quickened, and 

the blood-corpuscles crowd into Fie. 4. 

the vessels in large numbers, so 
as to make visible many chan- 
~ nels which under other circum- 
stances could not be seen: hence 
the redness or rubor of the af- 
fected part. No new vessels 
are formed, but the old ones are 
_ dilated, and, admitting files of 
_ red corpuscles, now become ap- 
_ parent. The experiments of 
_ Hunter and Paget strikingly 
_ verify this statement. That of 
_ Hunter consisted in injecting 
_ the two ears of a rabbit, in one 
_ of which inflammation had been 
_ produced by freezing. The con- 
a trast between the healthy and 
_ the unhealthy one is shown in 
_ Fig.3. Those in the left appear 
_ to be much more numerous and 
_ tortuous than those in the right 
_ ear. The experiment of Paget 
_ was made on the wings of the bat (Figs. 4 and 5), inflammation being excited 
_ in one by means of the cautery. The vessels increase not only in width, 
Gg VOL. 1.—4 


Uninflamed wing of the bat. After Paget. 
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but likewise in length, which gives them a serpentine, tortuous, and even 
varicose appearance. 

The dilatation begins in the arteries, and afterwards extends to the veins. 
The acceleration of the circulation, on the supposition that the action of the 
heart and the resistance of the capillaries remain unchanged, cannot be 
attributed to the alteration 
in the size of the vessels. On 
the contrary, we should expect 
the reverse to be true,—namely, 
a diminished rapidity in the 
movement of the blood, just 
as streams travel at a slower 
rate after passing from narrow 
into more expanded channels. 
On every side and for some 
distance around, the blood is 
seen streaming in towards the 
focus of irritation, and crowd- 
ing the vessels with corpus- 
cles. It is to this circle of 
rapid movement that the term 
determination applies, and it 
gives a plethora to the vessels 
some distance beyond the im- 
mediate area of inflammatory 
action. After a time another 
change takes place. The move- 
: ment of the blood becomes 

chine ska i slower; the red _ corpuscles, 
closely packed together, are disposed to cohere, and to occupy the central 
axes of the vessels. This tendency in the red corpuscles to cling to one 
another is not in any way peculiar to inflammatory blood, for the same 
behavior is observed in healthy blood 
Fi. 6. which has escaped from the vessels. 
This slowing of the circulation when ob- 
served under the microscope is exceed- 
ingly interesting. At one point a group 
of red corpuscles is seen rolling along, 
then stopping, and again moving for- 
ward with apparent difficulty; at an- 
other, a few adhering corpuscles attempt 
the passage of a capillary channel and 
fail, then retrograde and again charge 
the obstruction, sometimes with, at other 
times without, success. In another part 
of the field a mass of corpuscles appears 
to have become arrested in the vessel, 
when others moving rapidly forward 
against the barrier set them free by the 
impulse, or, failing in this, whirl off into 
other channels where the obstacles are 
less formidable. : 

This circle of diminished activity in 

The Position occap ties a white =the flow of the blood is what is termed 

| congestion. It has been said that the red 
corpuscles select the centre of the vessels, thus leaving a space between 
them and the vascular walls which is occupied by white corpuscles (Fig. 
6), the number of which appears to have greatly multiplied. These cor- 
puscles, or leucocytes, seem to have a strong attraction for one another and 
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for the walls of the vessels, to which they are disposed to adhere, their 
movements being much less rapid than those of the red. As the process ad- 
vances, the crowding of the vessels with corpuscular bodies reaches its limit, 
so that at and for a short distance around the focus of inflammation the 
blood-movement ceases: this state constitutes stagnation or stasis. Nothing 
can more beautifully illustrate the difference in numbers of the red and white 
corpuscles, and their relation to one another, and to the walls of the vessels, 


Fie. 7. 


Non-inflamed mesentery of the frog, 400 diameters, reduced 4: a, a, venule with red and white 
corpuscles ; 6, b, gelatinous nerve-fibre; c, capillary; d, d, dark-bordered nerve-fibre; e, e, con- 
nective tissue with connective-tissue corpuscles and leucocytes scattered sparsely through it. 


4 in the uninflamed and the inflamed state, than Figures 7 and 8, showing the 
_ circulation in the mesentery of the frog under these two conditions, and which 
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Inflamed mesentery of the frog, 400 diameters, reduced ¥4: a, b, venule filled with red and white 
corpuscles; the red in the centre and the white crowding along the walls; ¢, c, capillary dis- 
tended with red and white corpuscles ; number of the white much increased ; d, d, connective tissue 
between yenule and capillary filled with migrated leucocytes; e,e, connective tissue with less 
infiltration; f, dark-bordered nerve-fibre; g, number of nuclei in sheaths increased. 


e faithful representations, drawn from -nature, under the camera of the 
croscope, by Dr. E. O. Shakespeare. 
_ We have thus advanced three stages in the process,—determination, con- 
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gestion, and stagnation. The different phenomena remind one very forcibly 
of a crowd of living beings in a great city, attracted towards some scene of 
excitement. On every side, along every street, lane, and alley, men, women, 
and children are seen running in hot haste, their faces all turned towards a 
common point: this is determination. As this central point is neared, the 
crowd is so closely collected that movement becomes slow and difficult, and 
the pace is slackened; some turn off in one direction, others in a different 
one; some retrace their steps, and others press their way forward, jostling 
their neighbors without formality: this is congestion. Still farther inward, at 
the very focus of attraction, the throng is so densely packed that movement 
is impossible: this is stagnation. 

At the seat of stasis, or rest, the capillaries appear to be densely packed 
with red corpuscles alone, altered in form and apparently without any liquor 
sanguinis. The cause of this stasis is, according to Ryneck of Gratz, due 
* to a change in the vital properties of the capillary walls: the ground for 
such an opinion will presently appear. But perhaps the most astonishing 
part of this process is that which takes place with the slowing of the blood, 
—namely, the passage of the latter from the interior to the exterior of the 
vessels. 

3. Passage of the contents of the vessels through the walls.—V arious terms are 
employed to express this change of place of the vascular contents, such as 
“effusion,” “exudation,” and “migration.” I prefer and shall use the word 
transudation. There is a normal transudation which is constantly in operation 
to supply needful demands of the tissues: it is this which gives to the latter 
their moisture or succulence,—a kind of nutritive bath. The inflammatory 
transudation differs chiefly from the normal in a marked increase of the con- 
stituents of the liquor sanguinis, as well asin a larger number of corpuscular 
forms. It may occur from mechanical causes, altogether independent of in- 
flammation, as when a group of indurated glands press upon the axillary 
vein, or the gravid uterus upon the cava or iliac vessels, obstructing the 
return current of blood, in consequence of which the liquid portion finds its — 
way through the porosities which, if it be true that physical particles are 
never in absolute contact, must exist in the walls of the vessels. The ana- 
sarca from hepatic and cardiac diseases is also of this nature. A familiar 
illustration of this can be witnessed in the leather hose of the firemen: under 
the pressure of the column of water the whole extent of surface sweats with 
moisture which has been pressed through its pores. This will not, however, 
account for the escape of the corpuscular part of the blood. The white 
corpuscles, or leucocytes, which linger 
about the sides of the vessels, begin to 
penetrate their walls. They are seen 
to disappear gradually from the inside, 
and to appear on the outside, in the form 
of button-like prominences, or partly in — 
and partly out of the vessel, in dumb-bell _ 
forms; these become pyriform, then re- 
main attached by a delicate thread, and 
finally are entirely disengaged (Fig. 9), 
to wander off among the perivascular * 
structures, by the amceboid movements 
with which they are endowed. This pas- — 
sage is called a migration. Not only do — 
leucocytes wander out of the vessels, but — 
a ges extent also the red corpuscles. — 

Ai a The manner in which this is effected is — 
passage of white corpuscles through the walls of believed to be through minute stomata _ 
anioeaias _ which exist on the minute vessels along — 
the lines of junction between the cells of their endothelium. It has been ob- 
jected that these stomata, many of which do not exceed one ten-thousandth | 


ay Siete ies [SATS cn 


a ae 
Sa aed oe 
a 


NATURE OF INFLAMMATION. 49 


of an inch in diameter, are entirely too small to admit the passage of a white 
corpuscle, a body averaging about one three-thousandth of an inch in diam- 
eter. Such an objection is without force when we consider the extraordi- 
nary change of form which the leucocytes undergo, and the not improbable 
dilatability of the stomata themselves. Others, regarding the capillaries as 
consisting of protoplasm, do not deem the presence of stomata at all neces- 
sary to the migration, but simply contact of the protoplasm of the vessels 
with that of the white corpuscles, by which the walls open, and again close 
behind the leucocytes as they escape. The experiments of Ryneck show 
pretty conclusively that stomata exist, and that the act is a chemico-vital one, 
in which the walls of the vessels play a prominent part. By displacing the 
blood of curarized frogs and injecting in its place milk or defibrinated blood, 
and then irritating the mesentery, he was enabled to produce promptly the 
phenomena of determination, slowing, and transudation. Using a solution 
of common salt to replace the blood, and then introducing a solution of 
chromic acid, or the sulphate of copper, so as to damage the vital properties 
of the walls of the capillaries, he found, upon transfusing with the milk or 
defibrinated blood, that neither stagnation nor transudation followed. There 
can be little doubt that the minute blood-vessels, which constitute a great 
irrigating net-work, sustain a relation to the work of nutrition which gives 
them an importance very different from that of the larger arteries and veins. 
They are indeed living tubes, and not simply canals of conduction. 

The blood undergoes not only a change of place, but also a change of con- 
stitution, which will be best understood by a comparison of its physiological 
and pathological characteristics. It is normally a very changeable tissue, 
and if a hundred analyses were made of the blood-of the same individual, 
at a hundred different periods, no two would agree in all particulars. Still, 
this does not materially affect the comparison between inflammatory and 
non-inflammatory blood. The red and white corpuscles, when in physio- 
logical harmony with the demands of the tissues, bear a certain numerical 
relation to each other; that is, they are in the proportion of about four hundred 
red corpuscles to one leucocyte. It is true, some modification of this statement 
must be made in the case of the veins of the liver and spleen, in which the 
white corpuscles are much more numerous; and the same is true after a full 
meal. These corpuscles, again, in health are indiscriminately intermingled, 
and glide along without showing any disposition to loiter by the way. Now, 
in inflammatory disturbances of the blood-vessels the normal proportion is 
changed: the white corpuscles are increased in number, and remarkably so 
in inflammations of certain organs, such as the spleen and lymphatic glands, 
so as even to form one-half of the corpuscular part of the blood. As the 
red corpuscle is probably formed from the white, the cause of such increase 
would seem to be an arrest in the development of the latter. Again, in 
inflammatory blood, as has been stated, instead of moving promiscuously 
through the affected vessels, the corpuscles assume somewhat distinct posi- 
tions, the red in the centre, and the white along the sides. 

The transudation, in addition to leucocytes, consists of liquor sanguinis. 
_ This fluid, however, as found in the inflamed tissue, possesses certain notable 
chemical differences from that of uninflamed blood, which appear to have 
- been acquired during or after its passage through the vessels. The liquor 
sanguinis of normal blood contains a large amount of albumen,—about one- 
tenth. <A portion of this, when drawn from the vessels, undergoes quickly 
spontaneous coagulation, forming fibrin. It is the latter which produces the 
coagulation of the blood, forming a porous, gelatinous mass, or clot, in the 
_ meshes or interstices of which are entangled the corpuscles. If the coagu- 
lation takes place slowly, the corpuscles have time to sink to the bottom of 
the clot before being caught, which leaves its upper portion colorless, and 
forms what is known as the buffy coat. This upper part, wanting the resist- 
ance of the corpuscles, contracts more than the lower, so that the clot finally 
assumes the form of a truncated cone, the edges and upper surface of which, 
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continuing to contract, give to the solidifying mass a concave or cupped shape 
(Fig. 10). In inflammation the fibrin is greatly increased, even to the extent 


Fria. 10. 


Section of a blood-clot, the corpuscles having been washed out, leaving a sponge-like 
mass of fibrin; the upper surface showing the cupped form. 


of three or four times the normal amount, as in cases of inflammation of the 
lungs and serous membranes, and in proportion to the increase is the extent 
of the buffy coat. How fibrin is formed, and what is its relation to nutrition, 
are questions which physiology has not as yet answered. As a concrete sub- 
stance, it does not exist in the blood; it only becomes so after leaving the 
vessels. We have various theories explanatory of its formation, from the 
action of paraglobulin on certain albuminoid or fibrogenous substances, or 
from a substance which Schmidt and Dennis call plasmine, and according to 
whom the variations in the amount of fibrin in coagulated blood are due to 
a decomposition of this plasmine unequally into “ concrete” and “dissolved 
fibrin.” When, however, we consider that the fibrin is increased by bleeding, 
and by starvation ; that the blood of the hound or of the horse yields it in larger 
quantities after than before the chase or the race; and that, as shown by 
the experiments of Brown-Séquard, it is increased by muscular action,—it 
appears most reasonable to regard it as excrementitious, or a product of tissue- 
waste, and therefore more naturally associated with destructive than with 
constructive processes. It seems to me that this substance, which takes no 
part in organization, has, nevertheless, a very important office,—one not 
unlike that of the scaffolding and temporary arch-supports of a building;— 
thus supplying a frame-work for the support of those organic forms which 
are immediately concerned in tissue-construction, and which, when this is 
sufficiently advanced, disintegrates and is removed, just as the scaffolding 
and arch-supports are taken down when the building is completed. 

The serum of the blood, the watery fluid in which the clot floats, contains 
in solution albuminous substances not spontaneously coagulable, and different 
saline ingredients, the latter making as much as ten parts in the hundred. 
Now, in inflammation there is a change. The albumen, phosphates, carbo- 
nates, and chlorides, especially the chloride of sodium, are largely increased. 
Beale states that in inflammation of the lung the organ becomes loaded with 
the chloride of sodium, while it disappears almost entirely from the urinary 
secretion. 

Still, there is no constant uniformity in the constitution of inflammatory 
transudations. Sometimes they are quite fluid, possessing little fibrin, and 
exhibiting no tendency to organization, as when a rapid transudation follows 
inflammation of the pleura, forming a hydrothorax in one person, while in 
another a few hours will be sufficient to glue the contiguous layers together 
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_ by a bond of fibrin. Or, we may have in one case a transudation into the 


cavity of a joint, as thin as water, which never assumes the importance of 
an organized tissue ; while in another, fibrous bands are formed, which pro- 
duce a form of anchylosis. Paget recognized two kinds of transudation : 
one tending to adhesion or organization,—fibrinous lymph,—and the other 
to suppuration,—corpuscular lymph; the first rich in fibrin, the last in cor- 
puscles. In inflammatory irritation of mucous membranes—catarrh, for 
example, of the nose—the transudation may be thin and watery, a mere 
exaltation of gland-function, or hypersecretion, with rapid epithelial detach- 
ment; or it may be purulent, in which case there will be an active prolifera- 
tion of the protoplasm of the deep layer of the epithelium and transuded or 
migrated leucocytes; or it may assume the consistence of a false membrane, 
as in croup, spreading over the surface of the trachea, adapting itself to every 
inequality of its surface, and made up of a stratification of solidified fibrin 
with interposed and interpenetrating cells. 

These transudations, again, are often modified by the products of textural 
change, intermixed with particles of disorganized tissue, such as shreds of 
the fascie, lime-salts, fatty matters, and blood-corpuscles. These masses of 
blood, which are so often seen in transudations, occur from two different 
causes: in one, these corpuscles are present by migration, whilst in the other, 
they are present from actual rupture of the overstrained vessels, and form, 
therefore, a hemorrhage or apoplectic extravasation. 

The escape of the transudation is followed by injiltration. Both the liquid 
and the corpuscular constituents which have thus escaped from the vessels 
spread through the peri- 
vascular structures (Fig. Fig. 11. 

11), finding their way into 
every crevice and space, 
and interpenetrating often 
the finest components of an 
organ, wedging them asun- 
der, crowding and com- 
pressing nerves and blood- 
vessels, and thus giving 
rise to pain or preventing 
access of the blood to or 
escape from a part, in Inflammatory infiltration. 

many cases inducing a 

wide-spread devastation of structure. This infiltration spreads from the 
operation of several causes, such as the impetus communicated by the intra- 
vascular pressure, gravitation, and the locomotor or amceboid endowments 
of the corpuscles. It is this infiltration which chiefly gives rise to the swell- 
ing in inflammation, and upon its quality will depend the consistence of. the 
intumescence. When very thin and watery it will be soft, as in edema, but 
when possessing much fibrinous matter it will be firm and resistant. 

4. Change in the nutrition of the perivascular tissues—Thus far we have been 


occupied with nerves, blood-vessels, and the blood; but we have now to con- 


sider the influence of inflammation upon the tissues external to these. When- 
ever a part is invaded by a transudation of inflammatory liquor sanguinis 
it is the signal for an extraordinary degree of cell activity. Whence come 
these cells, and what is their origin, are questions which have received especial 
attention. Is their presence due to the germination or proliferation of those 
which normally belong to the inflamed tissue, stimulated into reproductive 
activity by the influence of the transudation upon their quiescent protoplasm, 
or do these cells come from abroad, as emigrants which have wandered out 
of the contiguous vessels, and, vandal-like, have overrun the tissues? Both 
views have their advocates. The non-vascular tissues, with a view to deter- 
mine this problem, have been selected as peculiarly adapted to such study. 
The most conclusive of these investigations are those made by Professors 
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Norris and Stricker,* at the Institute for Experimental Pathology in Vienna, 
on the subject of traumatic keratitis produced in the cornea of the frog. 
That the bearing of these may be properly understood, it may be necessary 
to state that preparations of 

Fie. 12. this structure should be made 

after the method of Von Reck- 
linghausen, which consists in 
immersing the cornea, with 
its lining membrane upward, 
in a few drops of the aqueous 
humor drawn from the eye, 
and examining under circum- 
stances which will prevent 
evaporation, —that is, in a 
chamber where the air is sur- 
charged with moisture. Un- 
der such circumstances the 
cornea appears to be entirely 
homogeneous, without the 


Cornea of a frog three hours after its removal: showing the cor- Jeast evidence of structure, 
puscles with their rays and the round masses lying in their bodies after di f danivabs 
irritation with nitrate of silver —From Norris and Stricker’s Studies, &Nd 18 therefore admirably 


adapted for the transmission 
of light. As soon as its vitality begins to decline, the structureless character is 
lost, its epithelial cells, leucocytes, and corneal corpuscles become visible, and 
the membrane a little less transparent. In the experiments alluded to, it 
was found that very soon after the application of a point of nitrate of silver 
to the cornea its structural elements became apparent,—namely, the epithelial 
layer, together with a number of white corpuscles,—and still later the 
cornea corpuscles with their nuclei and radiating processes were visible. Not 
only so, but the peculiar amceboid movements were observed. Thus far it was 
quite apparent that the protoplasm of these inert, dormant masses of formed 
material had been penetrated by some new revivifying force. (Fig. 12.) In 
addition to the phenomena just detailed, other round bodies besides the nuclei 
were seen lying in the centre of the corpuscles, foreshadowing the future 
proliferation or multiplication of cell forms. Following the process further, 
a few hours later many of the corpuscles were found to have undergone 
another change,—that is, they became granular, at the same time retractin 
their rays,—and this continued until these processes entirely disappeared, 
and nothing was seen within the field of view bas multiform, irregular-shaped 
masses, containing a brood of new 
Fie. 13. cells. (Fig. 13.) Still later the 
a multiplication of these bodies be- 
came more and more apparent, 
and after the lapse of twenty-four 
hours the increase of new forms 
was so rapid that the whole tissue 
became clouded and inundated 
with their presence. (Fig. 14.) At 
the beginning but few leucocytes 
were visible, but at the stage just 
described their numbers had be- 
come countless, and suppurative 


Irregular-shaped masses containing broods of new 


eullé. keratitis was established. What 

interpretation shall we place on 

these phenomena? Whence came this flood of leucocytes, rendering the 
structure so opaque? Certainly not from the few cells native to the part; 
not by emigration, for there were no vessels in the cornea whence they 


* Versuche iiber Hornhautentziindung, von W. F. Norris und §. Stricker, Wien, 1869. 
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could come: we are forced to the conclusion that they originated chiefly 
from the corneal corpuscles by proliferation, and also from the few pro- 
genitors existing in the part. 

On the other hand we have Cohnheim, whose views do not accord with 
these observations. He main- 
tains that the leucocytes, or Fia. 14. 
pus-corpuscles, which appear 
in corneal inflammation are all 
emigrants, and that the normal 
corpuscles do not in any way 
participate in or contribute to 
their supply. Burdon Sander- 
son states that Cohnheim’s ob- 
servations on traumatic kera- 
titis began at a point of time 
where those of others ceased. 


pronouncing upon the earlier 
changes in the histological ele- 
ments of the structure. 

In cartilage we have pheno- 
mena resulting from irritation Cornea of a frog sixteen hours after irritation: showing the 
which furnish still stronger evi- Sener Grae oOw PSL, 
dence that emigration is not OB 
exclusively the source of pus-corpuscles, as the cartilage-cell buried in the 
intercellular matrix under traumatic stimulation enlarges, becomes granular, 
and, by division of its nuclei, filled with crowds of new cells, answering to 
pus-corpuscles, and which subsist upon the intercellular substance, giving it a 
worm-eaten or porous appearance. Cartilage, indeed, formed the subject of the 
first experiments which were made to show the division of cells as the result 
of inflammatory irritation, by Redfern, of England. The vascularity of con- 
nective tissue renders it difficult to determine, in consequence of the rapid 
emigration, the exact behavior of its stable or fixed components; but the 
patient observations of Stricker prove that under irritation they swell, become 
mobile, and send out processes; and although he was not able to say that he 
witnessed their actual division, yet in the activities noted it was difficult not 
to believe that they contributed their part in the formation of pus, though, 
perhaps, generally at an advanced stage of the process. _ 

he experiment of Prof. Lortet, of Lyons, illustrates in a very simple 
manner the conjoined participation of emigrant and connective-tissue cor- 
puscles in the production of pus. It consisted in introducing into the cellular 
tissue beneath the skin of a rabbit the swimming-bladder of a fish, containing 
a solution of salt. When re- 
moved after several hours, Fig. 16. 
it was found full of emigrant 
cells, which of course must 
have come from the vessels, 
but, in addition, the corpus- 
cles of the surrounding con- 
nective tissue were in a state 
of active cell proliferation. 

The effect of inflamma- 
tory irritation on muscular 
tissue has been studied by The protoplasm of the fibre-sheath connective-tissue corpuscles 
Waldeyer, Weber, Stricker, jonning ae ace the multiplication of nuclei—From 
Simon, and Tsschainski, the 
result of whose investigations appears to establish the fact of the germination 
of the connective-tissue or stable corpuscles of the finer ramifications of the 
sheath and the intrusion of wandering cells. (Fig. 15.) These cells, in all 
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probability from these two sources, finally become so numerous that they take 
the place entirely of the sarcous elements; that is, they not merely displace, 
but really destroy, the muscular substance contained in the fibre-sheaths. 
(Fig. 16.) Examples of such changes are often seen in the muscles in the 
vicinity of an old necrosis, where the long-continued inflammation has left 
little else than fibrous tissue, oil-drops, and cell forms. 

Bone, also, hard and unyielding as it is, when attacked by inflammation 
undergoes nutritive changes very quickly. Its canals enlarge, becoming 
filled with cells: some from the vessels of the Haversian and medullary 
canals, and others from the myeloid cells of the medulla. These exacting 
organisms compel a separation in the animal and earthy constituents of the 
structure; which are in a great 
measure removed by mechanical 
and chemical transformations, giv- 
ing to the bone a porous, gnawed, 
and worm-eaten appearance, and 
making it so brittle as to break 
down under the slightest pressure. 

Blood-vessels, when falling a prey 
to inflammation, exhibit great num- 
bers of cells, which are derived from 
their nutritive branches and pene- 
| trate the inner tunic, with others 
f Transverse section of an inflamed muscle. The dark, which have their Senesis in cells of 
irregular masses represent bundles of muscular fibres the coat itself. 


completely occupied by celle having displaced sarcous _ When glandular organs become 
matter, and the intermediate connective tissue filled with jnflamed, the same increase of cor- 
crowds of proliferating cells —From Weber. 4 ° ° ° 

puscular bodies is witnessed. And 
it is to be inferred that these have three origins or sources: viz., from the 
cells of the gland ; from migration ; and from the stable connective-tissue cor- 
puscles of the gland. 

In the inflammation of mucous membranes, the epithelial and mucous cells 
not only increase by multiplication, but wandering cells appear in great force. 
In the fauces, as shown by Rindfieisch, the entire formation consists. almost 
wholly of cells linked to one another by outgrowths, and which, together 
with a change in their protoplasm, form a closely-set net-work. (Fig. 

17.) So in the false 

: Fig. 17. membranes of the tra- 

sn PERG orcas, chea, which prove so 
mechanically obstruct- 
ive to respiration, the 
same abundance of cell 
forms is seen reposing 
upon and interpenetrat- 
ing fibrinous planes of 
transudation. In in- 
flammatory, purulent, 
or other catarrhs of 
mucous membranes, we 
have illustrations of 
multiplied cell forms, 
whatever may be their 


the of the croupous layer from the fauces: a, b, croupous membrane origin (F ig. 18), though 

made up almost wholly of cells with processes forming a cell net-work; ¢ > ; } 

natural mucous membrane underlying.—From Rindfleisch. ual per haps in the earlier 
history of such, the in- 


crease may be referred more to proliferation than to emigration. 

Serous membranes, under the influence of inflammation, exhibit great 
activity in the protoplasm of their epithelial cells, and abound in wandering 
leucocytes, which, supported in a scaffolding of fibrin, pass, with the peculiar 


| stimulus which secures the 
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intercellular material present, from the mobile to the fixed or stable condition, 
forming connective tissue, and so become a bond of union between contiguous 
surfaces, or, when not in contact, produce a kind of fleecy or frost-work pile 
over the surface. 

Thus we see that inflammation, wherever found, is characterized by extraor- 
dinary cell activity both in those elements which are native and in those 
which are foreign to the tissue involved; that the cause of this activity is the 
abundant transudation ; that the cause of the abundant transudation is an ex- 
traordinary amount of blood, and a vital change in the walls of the capillaries, 
allowing the blood to pass 
through; and that the cause 
of this unusual amount of 
blood and its transudation is 
an irritation, either external 
or internal, acting upon the 
walls of the vessels through 
a vascular system of nerves. 

In normal nutrition, the 
want of the tissues—that is, 


nN ‘ NS) LORD (OY 
their demand for nutritive POM D>. “On@o - BOs ae cay 
material—is communicated £ Sg _— 4 
to the blood-vessels through 
the vaso-motor nerves. It is 


a kind of irritation, and it Purulent catarrh of the conjunctiva: a, a, epithelium; 6, submu- 
is this gentle ever-acting cous connective tissue; the outermost cells are pus-cells.—From Rind- 
’ 


fleisch. 


due amount of blood-supply ; transudation both of liquid and of formed mate- 
eh is ever going on to meet it, and there is a constant decay and renewal of 
cell life. 

The more carefully we analyze and compare the phenomena of normal 
nutrition and inflammation, the more we are disposed to formulate them into 
a single, compact statement, and conclude that inflammation is hypernutri- 
tion carried on under such an extravagant plenum of supply that the ger- 
mination and mutation of cell life are generally too hurried to mature, and 
are therefore unstable and short-lived. 


History of the Causes and Nature of Inflammation. 


The student of the present day finds himself pressed on every side with 
the facts of the living present, and rarely finds leisure to trace back over the 
centuries the stream of medical literature: therefore it may not be amiss to 
make a rapid review of the theories which have at different periods been 
entertained upon the subject of inflammation. Hippocrates, who lived four 
hundred and sixty years before the Christian era, believed that this, with 
almost all other diseases, was produced by changes in the humors, which he 
_ styled coction, such as the lateritious deposits in the urine at the termination 

of a paroxysm of fever.* LErasistratus, who flourished one hundred years 
before the same era, a man of remarkable ability and independence of thought, 
offered a different explanation, originating, no doubt, in the erroneous notions 
entertained in regard to the circulation: “Should the air coming from the 
heart force the blood back into the extremities of the arteries, it becomes im- 
pacted there and produces inflammation.” Celsus,} cotemporary with Christ, 
confined himself to describing the symptoms of inflammation and its treat- 
ment, and was the author of the celebrated formula, “ Rubor et tumor, cum 
calore et dolore.” Galen, the greatest of the Greek physicians after Hip- 
pocrates, and who died about two hundred years after Christ, used very 
much the same terms in describing the phenomena of inflammation as those 


* Works of Hippocrates, Syden. Soc. Ed., vol. i. pp. 176-270. 
T Celsus de Medicina, lib. iii. chap. x. 
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employed by Celsus, giving as the cause an afflux of the blood. His four 
humors consisted of blood, serum, bile, and black bile. “The food,” he says, 
“if badly digested, becomes corrupted, and the blood charged with these 
corrupted matters creates heat and swelling in parts in which it rots.”* The 
Arabian school, with Avicenna -as its ablest expounder, was governed alto- 
gether by Greek antecedents, and furnishes nothing new. Coming down 
to 1520, we learn from the writings of a representative man of that period, 
Ambrose Pare, that for thirteen hundred years not one step had been taken 
towards a more rational understanding of the process, and that on this subject 
the discoverer of the ligature knew no more than those who had preceded 
him. Richard Wiseman, who flourished and wrote extensively in the seven- 
teenth century, only reiterated the doctrines of Galen. About 1675, a doc- 
trine of which Van Helmont was the principal expounder taught that a 
sentient principle, ‘“archeeus,” existing in the body, and which was offended 
by acidity, etc., sent the blood to a part to produce inflammation. Thomas 
Willis, an English physician, one of the first members of the Royal Society, 
and who was deemed worthy of burial in Westminster Abbey, attributed 
inflammation to obstruction in the vessels from the blood becoming too ad- 
hesive through an accumulation in it of sulphur.t Archibald Pitcairn, a 
Scotch physician, distinguished for his poetical and mathematical abilities, 
the preceptor also of Boerhaave, and whose writings occupy a conspicuous 
place between the years 1660 and 1723, makes all diseases to consist in 
changes in the quality or velocity of the blood. Inflammation he defines 
to be stagnation of the blood in the vessels of the part affected, and due 
to its viscid nature.t 

The discovery of the circulation could not fail to introduce more enlightened 
views upon a subject so palpably connected with the blood, and hence from 
Pitcairn’s time its influence is seen in shaping the doctrines of medical writers. 
Boerhaave, in writing upon this subject, says, “the stagnation of the blood is 
caused in the smallest arteries by whatever makes the ends of the vessels, in 
their cones, and cylinders, so narrow that the diameter of their orifices is 
made less than the diameter of the blood-globules; the latter being pushed 
on by the remaining vital strength produce the effects of the present inflam- 
mation.” De Gorter, another of the eminent men who gave reputation to 
the great school at Leyden, attributed the cause of inflammation to a greatly 
increased vital motion in the stimulated part.§ Stahl, the distinguished 
physician and chemist, the author of the doctrine of Phlogiston, made in- 
flammation to consist in stasis of the blood.|| 

Hoffman’s definition of inflammation was, “stasis in the capillaries of a 
part into which the blood was driven by spasm of the arteries which pre- 
vented its equal circulation.” This doctrine of spasm was destined afterwards 
to play an important role in the system of Cullen. The period between 1706 
and 1766 was celebrated for the introduction of certain terms and the an-— 
nouncement of doctrines which, although improved by physiological experi- 
ment, have ever since formed a part of our medical and surgical language, 
and have only within a comparatively short period received their full inter- 
pretation. When a part is exposed to injury it attracts to itself an unusual 
amount of blood. This power was termed “irritation,” or “irritability.” It 
assumed a certain susceptibility or property in a tissue or organ to recog- 
nize impressions, and to respond to such when of a certain kind, as in inflam- 
mation, by determining an afflux of blood to the same; and thus we find 
Boissier de Sauvages demonstrating on a kitten’s ear, in some respects, the 
same phenomena which Hunter exhibited in the rabbit’s ear, Paget in the 
wing of the bat, and still later others in the mesentery of the frog, —namely, 


* De Humoribus, ed, Huhn, vol. xvi. p. 131. 

+ Works, fol., Lond., 1684, Pharmaceutiew Rationalis, part ii. p. 59. 
Physico-Mathematical Elements of Medicine. 

j De Gorter on Vital Motion, 1737. 

|| Systematic Medicine, Theoretic Part, sect. ii., Pathol., Halle, 1707, p. 246. 
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an increased vascularity upon the application of a stimulus. During this 
same period the influence of the nerves within the walls of the blood-vessels 
upon the circulation was clearly announced by Borden, and still more clearly 
by the Scotch physiologist Whytt, the successor of Sinclair in the University 
of Edinburgh, who affirmed that the action of the small vessels in inflam- 
mation was due to the influence of the nerves.* 

Coming down to the last century, the student will find the subject of in- 
flammation largely discussed in the writings of one of the most remarkable 
men that have ever adorned our profession. Not only was he a great medical 
philosopher, but he was also a marvel of patient industry. His entire life was 
comprised within a period of sixty-five years, in about thirty of which he not 
only built up a great museum and trained many eminent surgeons (among them 
Abernethy, Sir Astley Cooper, Sir Everard Home, and others), but also pro- 
duced works which ruled English medical thought with almost unchallenged 
sway for nearly half a century after he was dead. Hunter did not regard in- 
flammation as a disease, but as a salutary operation consequent upon violence 
orsome disease.+ Believing in a certain kind of union of divided parts, without 
inflammation, that which is now called “immediate union,” he defined inflam- 
mation as that “action which is produced for the restoration of the most 
simple injury in sound parts, which goes beyond the power of repair by the 
first intention.” He believed in the existence of a principle dwelling in the 
body,—in every part of the body,—an intelligent, vital power, which presided 
over inflammatory as well as other processes, the results of which were based 
upon their utility. In other words, Hunter believed in a principle, an entity, 
residing in, and united with, every part of the body, yet independent of it; 
an essence possessing intellectual and moral endowments, and which, stand- 
ing like a sentinel on every watch-tower, always on the alert to detect every 
injurious or hurtful intrusion, called into action, for specific definite ends, 
those operations which we call morbid. In this particular his system rested 
upon a foundation not unlike that of Van Helmont, Stahl, and others. In 
reference to the capillaries, their fullness in inflammation was not regarded 
as being caused by relaxation, but by active distention. He was the enemy 
of the doctrine of humors. The blood he believed to be a living fluid, fibrin 
its most important element, and he esteemed its power of coagulation as akin 
to the property of contraction possessed by a muscle. He divorced inflam- 
mation and repair, and taught surgeons that suppuration was not necessary 
to the healing of wounds. He made seven varieties of inflammation,—ad- 
hesive, suppurative, ulcerative, gangrenous, oedematous, erysipelatous, and 
carbuncular. . 

We come now to a period when the microscope was introduced into medi- 
cine as a means of investigation, shortly before the year 1768. The tissues 
which, from their transparency, furnished the most satisfactory demonstra- 
tion of the circulation in the minute vessels, were the foot and mesentery 
of the frog; and it was after witnessing the movements of the blood 
through the capillaries of the latter that Fabret declared that obstruction 
in these could not be a necessary condition of inflammation, for when one 


‘vessel became blocked the blood immediately sought other channels; and 


he immediately arrived at the same conclusion with Borden and Whytt, 
that the nerves attract the blood towards the place in which they are 
stimulated. Dr. Wilson Phillip, from contemplating the same phenomena, 
concluded that debility of the capillaries was the initial step in inflammation, 
inducing retardation of the blood, which obstruction provoked increased 
action in the contiguous arteries. During the early years of the present 
century, certain terms were introduced, such as the “pouring out,” in inflam- 
mation, of serum, fibrin, etc., by Mr. Dowler; or the “effusion” of liquor san- 


* Whytt’s Physiological Essays, 1755. 
Hunter’s Treatise on Blood, Inflammation, ete., 1793. 
Fabre, Essays on Physiology, Pathology, etc., Paris, 1770. 
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guinis, by Dr. Babington ;* and we may now say that two things had been 
generally conceded in the study of inflammation: 1, that the capillaries played 
an active part; and, 2, that the process was attended with an exudation. This 
exudation or pouring out, Mayo, in his “Outlines of Pathology,” believed to be 
due to obstruction of the circulation in the inflamed part. This same author 
asserts with great earnestness that he clearly recognized in his microscopical 
observations the transformation of the blood-globules into pus, and thus antici- 
pated what has been recently accepted as the doctrine of pyogenesis. Macart- 
ney{ attributed to the sympathetic nerve, or to what he called the “organic 
consciousness” derived from that nerve, the first place in the production of in- 
flammation, and concluded that the tonic dilatation of the capillaries was in- 
duced by the organic sense of injury or danger. He added to the local signs of 
inflammation “an alteration or suspension of the natural secretions of a part,” 
and explained the redness as being caused by the minute capillaries which, 
when dilated, admitted red globules, but which in the normal condition con- 
tained only colorless serum. Macartney was an advocate of the doctrine of 
Hunter, that inflammation was not necessary for the repair of tissue. The dim 
shadowings of the vaso-motor system can be discerned in Macartney’s teach- 
ings. About the year 1838, two German anatomists, Schwann and Schleiden, 
while pursuing their physiological studies, the former in the vegetable and the 
latter in the animal kingdom, discovered that the structures of both were alike 
made up of minute microscopic organisms or cells. These cells were supposed 
to arise from a homogeneous material,—blastema,—and by their various com- 
binations and differentiation the different tissues were formed. It was upon 
this important announcement of the cell doctrine that Dr. Bennett constructed 
his theory of inflammation, regarding the process as one of modified nutrition, 
the contraction and dilatation of the capillaries being due, the first to spasm, 
the last to paralysis. The enlargement of the vessels allowed a larger amount 
of blood than natural to crowd into their channels, while the cell attraction of 
the tissues determined an exudation of the liquor sanguinis, the presence of 
which constituted inflammation. The theory of Bennett excluded both the 
vascular and the nervous system from actively, at least, participating in these | 
results. In fact, the cell doctrine filled so largely the vision of physiologists 
and pathologists, that the blood-vessels were degraded to the position of mere 
conduits and carriers, the constructive and destructive builder being the 
cell, while in inflammation the exuded liquor sanguinis of an impure or viti- 
ated quality interpenetrating the tissues constituted the pabulum for strange 
cell growths. Between the years 1841 and 1843, two very important dis- 
coveries were made by William Addison and Dr. Williams, both of England. 
Addison,{ in speaking of the circulation in the frog’s foot when inflamed, 
clearly recognized the distinction between the red and the white corpuscles,— 
the different positions which they occupied in the vessels,—the red movin 

along the centre and the white sticking to the circumference. He also asserted 
the identity of pus and the white corpuscles. Dr. Williams,§ in 1841, noticed 
the similarity between the corpuscular constituents of inflammatory exuda- 
tions and the white corpuscles, and expressed the opinion that these passed 
through the walls of the vessels in the form of nuclei, and after their escape 
developed into pus- or lymph-corpuscles. He also observed an increase in 
the number of white corpuscles in the vessels of an inflamed part, and at- 
tributed the phenomena of inflammation to capillary obstruction, produced by 
viscidity of the blood from the presence of an unusual number of white cor- 
puscles, and also to increased action of the capillaries. In 1842, Emmert,|| 
in speaking of the action of the vessels in inflammation, recognized a pri- 
mary contraction followed by dilatation, and asserted that between the walls 


* Medico-Chirurgical Transactions, vol. xvi., 1831. 

+ Macartney on Inflammation, 1838. 

} London Medical Gazette, December 18, 1840; January 11, 1841. 
2 Practice of Medicine, 1848, 3d American edition. 

|| Beitriige zur Pathologie und Therapie, Heft i., Berne, 1842. 
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of the vessels and the corpuscles there existed an attraction, and that this 
attraction was antagonistic to a contracted condition of the vessels. In the 
same year Vogel* taught that in inflammation the irritant, be it what it might, 
_ acting through the nerves, induced a vital attraction between the blood and 
_ the tissues. In this way stagnation took place, the vessels dilating simply b 

_ the accumulation of blood. The exudation following was attributed to this 
same attraction. 

_ Alison believed that inflammation consisted in a local increase of a vital 
property of attraction among the particles of blood, and between them and 
the surrounding textures, and that the proximate cause of this process was 
to be sought as much in the influence of the solids upon the blood while pass- 
ing through the vessels as in the blood itself. The chief reason assigned for 
such a view was the limitation of disease to a definite or circumscribed 
locality. 

The pathological work of Rokitansky appeared between 1842 and 1846. 
This author makes blood crasis the central doctrine, asserting that all local 
diseases are determined by a primary blood constitution, which he terms a 
erasis or dyscrasis. According to this view, inflammation was the result of a 
fibrinous crasis, and exudation rather a mechanical process, due to an at- 
tenuation of the walls of the vessels from distention; and when transuded 
upon the surface of the membranes, such as the serous or mucous, it was in 
consequence of the least resistance being in that direction. He does not 
deny, however, that local disease may create a general or blood dyscrasia. 

In 1846, Augustus Waller{ witnessed, and was the first to describe, the 
passage of the white corpuscles through the walls of the vessel,—a very 
remarkable phenomenon, which, since 1863, has been still more satisfactorily 
demonstrated by Von Recklinghausen, Max Schultze, and Cohnheim, distin- 
guished names belonging to the German school. 

Wharton Jones, in 1851,§ in a paper on inflammation, after carefully con- 
sidering the phenomena presented by the web of a frog’s foot, arrived at the 
following conclusions: 

1. That the contraction of the vessels and repulsion of the blood-corpuscles 
from one another and from the walls of the vessels, and the consequent accel- 
eration of the circulation, are results due to nervous influence. 2. That dilata- 
tion of the vessels, and an attraction of the blood-corpuscles for one another 
and for the walls of the vessels, are caused by diminished nerve-influence. 
3. That stasis or stagnation is the result of both combined. 4. That the 
exudation of serum which begins with the stasis is due to obstruction in the 
vessels, and that of plasma, from attenuation of the walls of these vessels 
from distention and pressure against their interior. 

Thus far, it will be perceived, there has been a tendency to explain inflam- 
mation by searching for some single cause, or to make it consist in a certain 
condition. In 1853 the Lectures of Mr. Paget on surgical pathology were 
published. In these we find a broader and more philosophical treatment of 
the subject. He first endeavors to establish the conditions of healthy nutri- 
tion,—namely, 1, a regular and not far distant supply of blood; 2, a right 
state and constitution of the blood; 3, a certain influence of the nervous 
force; and, 4, a natural or healthy state of the part. In inflammation all 
these conditions are altered. Mr. Paget’s experiments were made upon the 
_ wings of bats, which removed the objection sq often made, that conclusions 
_ drawn from phenomena witnessed in cold-blooded animals were unsafe data 
_ upon which to construct a theory for similar processes in man. Various stimuli 
_ were applied, such as scratching with a needle, acetic acid, capsicum, and the 
pointed cautery, and the phenomena observed were sudden contraction and 
subsequent dilatation of the vessels, with diminished velocity in the blood- 


* Wagner’s Handwérterbuch den Physiologie, art. Entziindung, Gottingen, 1842, p. 317. 
Outlines of Pathology, etc., etc., 1844. 
Philosophical Magazine, vol. xxix., 1846, p. 397. 
Guy’s Hospital Reports, vol. vii., 1851. 
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current during the first, and a rapid flow during the last, of these changes. 
This dilatation, with increased rapidity in circulation in the damaged part, 
constitutes the active congestion or determination of authors. After a short 
period he noticed that the movement of the blood became slower, now ebbin 
and then flowing, until finally in some vessels it ceased entirely, so that at the 
centre or focus of the inflamed part there was stagnation more or less com- 
plete; around this, fullness with slowness of movement,—congestion ; and 
still more externally, fullness with activity of movement,—determination. In 
addition, Mr. Paget noticed, what had been previously observed by KoOlliker, 
a varicose condition of the capillaries (Fig. 19), and a pulsation in the veins, 
first discovered by Wharton Jones. 

As to the causes which induce the blood-changes noticed in inflamma- 
tion, he acknowledges that these have not been removed from the domain of 
theory, and therefore offers no speculation. The same statement is made in 

regard to the agency of the nerves, 
Fia. 19. —that while there is abundant 
evidence, in the modified sensa- 
tions of an inflamed part, that 
they are in some way concerned 
in the process, the exact relation 
which they bear to the disturb- 
ance is not, in the present state 
of our knowledge, demonstrable. 
Lastly, the changes in the part 
itself Mr. Paget makes to consist 
in the natural degeneration of 
structure, which is intensified by 
the altered conditions of nutri- 
tion, and its interpenetration of 
substance by the products of the 
inflammation. It will be seen 
7 Bs ati from these remarks that this dis- 
Varicosities of the Ta Peek an inflamed part.— tin guished author regards inflam- 
mation as a destructive process, 
—one of decay; and that when any constructive force is manifested the 
resulting tissues are unstable and temporary. 

In 1858 was published the “ Cellular Pathology” of Virchow, in which the 
idea of a living organism like the cell originating from a formless blastema, 
or what is sometimes termed free-cell development, was refuted, and the 
doctrine of every cell depending for its existence upon a pre-existing cell 
was placed upon a solid and rational foundation. With Virchow the active 
agency in inflammation was transferred from the blood-vessel to the cell of 
the connective tissue. It is the cell changed in its nutrition which attracts 
the contents of the vessels; the vessels are dilated by paralysis, nothing but 
serum can escape from them unless by rupture, and the cell forms are only 
the proliferation of the connective-tissue cells. The initial cause with Vir- 
chow was irritation, thus reviving an old term which has lately figured in the 
explanations given of this process. 

In 1861, Lionel Beale, the distinguished microscopist, made public certain. 
views which conflicted with the cell doctrine of Virchow, especially as to form, 
not as to function. These views were based upon the theory of protoplasm. 
That which corresponds to the cell is in the system of Beale termed a mass 
of formative or germinal matter, spherical particles extremely minute. This 
microscopic particle is a living substance, possessing the power of amceboid 
movements, or of sending out shoots or buds, and thus multiplying itself to a 
degree beyond computation. These masses of germinal matter are surrounded 
with what he calls formed-material_really dead material,—formed by the 
germinal masses and elaborated from the blood. To illustrate: anatomists 
describe cartilage as consisting of a hyaline matrix, with cartilage-cells im- 
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bedded in its substance. According to Beale it should be formed-material, 
with imbedded masses of germinal matter. Beale’s doctrine would class con- 
nective tissue as formed or dead material, incapable of performing any life- 
actions whatever, and therefore destructive to Virchow’s favorite notion of the 


cell proliferation of this tissue. Inflammation, with Beale, is not the result 


of irritation, nor yet a chemical process, but an excessive supply of pabulum 
or blood, inducing active growth and multiplication of the germinal masses. 
When the capillaries are distended with blood, formative matter passes 
through the walls of the vessels and greatly multiplies in the extravascular 
spaces. The heat of inflammation he thought was the result of the rapid 
formation of germinal matter, and in his scheme the part performed by the 
nerves was secondary. Nucleated fibres are distributed to the capillaries 
and the intermediate tissue,—the first efferent, the last afferent. When a 
- large amount of pabulum or blood is attracted to a part in which nerve- 
fibres of the latter class are distributed, the consequent swelling must com- 
_ press these fibres, the stimulus of which, conducted to the vaso-motor centre, 
will induce, through efferent cords, capillary contraction, and in this way 
diminish the congestion or plethora by lessening the amount of pabulum or 
blood. If, however, the pressure from the attracted pabulum in a part con- 
tinue for some time, the nerves may be paralyzed, and thus allow the vessels 
to dilate and to become surcharged with blood, constituting congestion. This 
was Beale’s self-regulating system. 

In 1863, Von Recklinghausen* directed his investigations to a process which 
Lieberkuhn as early as 1854, and afterwards Virchow, had noticed in a gen- 
eral way,—namely, the amceboid movements of white blood-corpuscles, or 
what are now generally called leucocytes. He found that their movements 
were of the same nature with those of amcebe, and therefore that they were 

capable of moving from place to place. This locomotive power was shown by 
putting into the lymph-cavity of a frog the cornea of a rabbit, after injecting 
_ vermilion into the sac. On the occurrence of inflammation the cornea was 
found filled with leucocytes red with particles of vermilion, and similar in 
_ every detail to the pus-corpuscles in the lymph-cavity. The manner of 
- movement is very curious. The little mass, perhaps at first spherical, 
sends out a filamentous process, sometimes several, one diminishing or re- 
ceding as another elongates; the contents of the cor- 
puscles run into the process, thus moving it,—the ac- 
_ tion reminding one of an insect using its antenne and 
limbs. (Fig. 20.) The power of receiving into their 
_ substance foreign matters was also shown by injecting 
_ milk into the lymph-sac of a frog, and finding the leu- 
- coeytes filled with milk-globules. When these bodies \ 
were observed upon inflamed surfaces, as on a serous Leucocytes. 
membrane, Recklinghausen supposed they had origi- 
nated by proliferation and migration of connective-tissue corpuscles. The 
remarkable contributions of this investigator opened up the way for still 
further progress, for in 1867 Cohnheimy announced the migration of the white 
_ corpuscles in inflammation from the interior to the exterior of the vessels, 
_ and that pus-corpuscles and white blood-corpuscles or leucocytes are identical. 
_ The phenomena of inflammation witnessed by Cohnheim in the mesentery of 
_ a frog which had been curarized were as follows: dilatation of the arteries, 
followed by that of the veins; at the commencement, acceleration, soon fol- 
_ lowed by retardation, of the blood-flow ; accumulation of the white corpuscles in 
_ the peripheral part of the vessels, especially the veins, to which they adhered ; 
while the red corpuscles moved through the central axes of the vessels. The 
accumulation of the white corpuscles in the veins kept pace with the slowing 
_ of the blood-movement; these corpuscles or leucocytes were seen gradually 
to pass, by virtue of their amceboid movement, through the walls of the 


* Virchow’s Archives, vol. xviii., 1863. T Ibid., vol, x1. 
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vessels. Just in proportion as the little body disappeared from the inside, a 
corresponding button-like prominence was seen on the outside of the vessel, 
which gradually became pyriform, and finally maintained its hold only by a 
thread-like filament, which at last gave way, allowing the little sphere of 
protoplasm to launch forth into the perivascular space, and by its locomo- 
tive power to stalk about according to the forces by which it was controlled. 
This act was called the migration of a leucocyte. Passage through the walls 
of the vessels was effected also by the red corpuscles in the capillaries, forced 
through, however, he thought, by the blood-pressure, not by an amoeboid 
action. Cohnheim, therefore, after experiments on the cornea, mesentery, 
and tongue of the frog, concluded that the pus-corpuscle was only a migrated 
leucocyte, and that the corpuscular elements of the perivascular tissues or 
fixed corpuscles formed no part of purulent accumulations. The essence, 
then, of the Cohnheim doctrine of inflammation was, the migration of the 
white blood-corpuscles or leucocytes. 

In 1869, certain experiments were instituted by Prof. William F. Norris,* 
then at Vienna pursuing his studies, and Prof. Stricker, by which a further 
acquisition was made to our knowledge on this subject. ‘Traumatic keratitis 
was induced in the cornea of a frog by the application of the nitrate of 
silver. The structure at the same time was excised, and examined both in 
the serum of the animal and after being subjected to the action of a solution 
of the chloride of gold. Changes were obvious in the fixed corpuscles of the 
cornea. They became enlarged and granular, their nuclei multiplied, and in 
less than twenty-four hours the characteristic movements of amoebee were 
detected. 

Stricker subsequently produced inflammation in the nictitating or con- 
junctival membrane of a frog’s eye; and then, taking a cornea, cut it in two 
pieces, and transplanted each into this membrane, one piece immediately and 
therefore living, the other dead, its vitality having been destroyed in a bath of 
distilled water. After twenty-four hours both were examined; the first, or 
living piece, was filled with pus-corpuscles; the last, or dead piece, had very 
few. The conclusion drawn from these experiments of Norris and Stricker is 
the active participation of the tissue-corpuscles of an inflamed part in making 
up its cell-constituents, in opposition to the doctrine of Cohnheim that such 
come altogether from the vessels as wanderers. Stricker, regarding the 
capillaries as being composed of protoplasm, explained the passage of the cor- 
puscles through their walls in inflammation by supposing these walls to be 
in an active molecular condition, opening for their passage and immediately 
closing on their escape. The same author has shown that in inflammation 
the walls of the capillaries very early undergo fatty change, and that as it 
progresses they become irregular on the surface, prolonged into processes, 
and these uniting with others form a reticulated frame-work not unlike con- 
nective tissue. 

In 1870, observations were made by Ryneck with a view to solve the prob- 
lem of the blood-stasis in inflammation. The thigh of a frog was surrounded 
with a ligature, the web placed within the field of his glass, and an irritant 
applied. The blood flowed with great rapidity to the focus of irritation. 
The ligature was next removed, and the stasis was seen to continue only at 
this point: therefore the circulation is not necessary to stasis. Milk was 
next substituted for the blood, and its globules behaved exactly after the 
manner of the blood-corpuscles under similar circumstances : therefore stasis 
is not due to the presence of the blood-corpuscles. 

Again, certain metallic solutions, such as copper, were passed through the 
capillaries, by which their vitality was changed or destroyed. An irritant 
was then applied, but no stasis took place; from which it would appear that 
there exists some causal relation between the walls of the capillaries and 
the stagnation of the blood in inflammation. That viscidity, or excess of 


* Versuche iiber Hornhautentziindung, von W. F. Norris und §. Stricker. 
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fibrin in the blood, is not the cause of stasis has been pretty clearly proved 
by Professor Lister. 

When an irritant is applied to a part it causes (1) acceleration of the blood- 
_ current, with either dilatation or contraction of the vessels, according to the 
_ nature of the irritant; and (2) stasis and transudation, occurring simultaneously, 
and probably produced by changes in the vital properties of the walls of the 
vessels, an opinion set forth by both Ryneck and Stricker. 

Leucocytes appropriate or absorb the tissues with which they are in con- 
tact. ‘Such was the opinion of Aston Key and the Goodsir Brothers. The 
theory of this distinctive power of the leucocytes receives strength from the 
experiment of placing a piece of fresh cellular tissue beneath the skin. In 
a few days it is saturated with a liquid full of white corpuscles having full 

ngestive powers. 

The conclusions of Burdon Sanderson upon the subject of inflammation 
are as follows: 

“JT. In every inflammation we have three classes of changes: 1. Effects 
of disorder of the vascular nerves and their centre, as witnessed in accelera- 
tion of the blood-stream with either dilatation or contraction of the vessels. 
2. Effects due to change in the properties of the walls of the capillaries, mani- 
fested by stasis and exudation. 3. Effects of the stimulation of cells by the 
exudation of liquor sanguinis, as seen in the rapid growth and multiplication 
of cells resulting in the production of tissue or pus. 

“TI, Of these three orders of phenomena, the effects due to change in the 
properties of the walls of the capillaries can alone be considered as essen- 
tial to the presence of inflammation, and which may therefore be con- 
sidered as having its seat in and about the veins and capillaries, the earliest 
and most uniform effects of irritation or injury being witnessed in these 
localities. 

“IIT. The nervous and vascular effects of local irritation cannot be strictly 
considered as successive stages of one process; for the determination of blood 
to the place of irritation—the result and purpose of the vaso-motor disturb- 
-ance—does not bear any relation to the local vascular change, save in deter- 
mining a more abundant exudation, but the vascular and tissue changes are 
to be considered as successive changes of one process. 

“TV. The manner in which the living walls of the vessels are changed by 
injury so as to permit the passage of the blood is not deter mined; the same 
is true of the nature of this change; but from certain observations made in 
reference to the structural alteration of the capillaries in disease and in re- 
pair, the inference is that the change consists in the transition of the material 
from the formed to the plastic state. * 

“V. The effect of inflammation is to modify the action and properties of 
cells. Those which are stable, or form a part of permanent structures (as, 
for example, the connective-tissue corpuscles), enlarge and manifest amceboid 
movements, multiplying either by division or endogenous growth.” 

The manner in which the corpuscles make their way through the walls of 
_ the vessels, or effect migration, has been and is still a subject of controversy. 
 Cohnheim believed in the existence of pores, or stomata; Stricker, in active 
molecular change in the walls of the vessels. In 1870, Colonel J. J. Wood- 

ward, Assistant Surgeon, U.S. A.,* in some very careful observations on the 
histology of the minute blood-vessels of the frog, prepared with stainings of 
the nitrate of silver, not only satisfied himself of the existence of pores, or 
_ stomata, but also by micro-photography secured capital pictures of the same 
_ (Figs. 21, 22, 23, and 24). These pores, or openings, are situated at the 
junction of the endothelial cells. 
In 1873, Arnold,t+ of Heidelberg, experimenting on the tongues of frogs, 


also came to the conclusion that the passage of the corpuscles was effected 


_ _ * Report to the Surgeon-General on niisboean Points connected with the Histology of Minute 
Blood- Vessels. 
t Virchow’s Archives, August, 1873. 
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From a vein in the urinary bladder of a frog, showing the vascular epithelia, with their nuclei, 
of a minute vein formed by three radicals. The dark zigzag lines are the boundaries of these 
cells stained with nitrate of silver. 


From the urinary bladder of a frog, showing a minute artery with a few capillaries, and (a, a) the 
nuclei of the epithelial cells, 


through openings, or pores. On the other hand, Professor Balogh, of Pesth,* 
and Dr. Feltz, of Strasbourg,t have not been able to discover such openings, 
and therefore do not admit their existence. 


* Virchow’s Archives, xly. 19. 
t Journal de l’Anatomie et de la Physiologie, January and February, 1870. 
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Fre. 28. 


¢, ¢, c, Stomata between epithelial Vascular epithelia, with their nuclei, a, a; 
cells of minute vein, vascular stomata, viz., the clear orifices 
surrounded with dark lines }, b. 


Nerve-Agency in Inflammation.—Enough is known to prove that the vascu- 


_ lar system is not one of passive conduits or channels for blood-transportation. 


It is necessary to the well-being of the organs that the circulation should be 
equalized ; that it should not be flood-tide at one place and ebb at another. 
No system of elastic tubes could execute the office of definite distribution. 
In certain pathological conditions the accumulation of blood in limited dis- 
_ tricts is another evidence of there being some influence at work by which a 
_ regulating power over the circulation through the vessels is maintained in 
_ health. The very arrangement of the structure of the vessels proves this. 
_ We find in their walls muscular fibres disposed circularly, and yellow elastic 
_ tissue; but muscular tissue would be useless without nerves; and, while 
- much is yet to be learned in this direction, enough is known to render it 
_ highly probable that portions of the nervous system play an important role 
_ in the process of inflammation. Between the nerves and the parts to which 
_ they are distributed there are reciprocal influences or actions. Nothing is 
_ more familiar than the wide-spread tenderness which sometimes follows the 
local injury of a nerve, such as the prick of the finger with a pin, from which 
_ the entire hand, and even the arm, may become painful. If the cord of the 

_ sympathetic in the neck of a rabbit be divided above the inferior ganglion, 
_ after the method of Claude Bernard, the vessels of that side of the head, both 
within and without the cranium, become filled with blood, giving rise not 
_ only to increased redness, but also to increased temperature ; dilatation, there- 
_ fore, has followed the lesion. It is said that in such a case there are other 
influences at work to attract the blood in undue amount to the damaged 
_ region, such as the increased nutrition and secretion stimulated by the plethora, 
and the active chemical changes which follow the accompanying elevation of 
_ temperature. Still, it must be evident that the initial cause, whatever be the 
_ sequele, was the nerve-injury. 

_ Magendie, after division of the fifth nerve,* found that inflammation followed 
in the conjunctiva, cornea, iris, and finally the entire eye. The investigations 
_ of Valentin were followed by similar results. Moritz Schiff} ascertained that 
_ toproduce inflammatory and suppurative changes in the eye it was only neces- 
_ sary to divide the ophthalmic branch of this nerve; while the experiments of 
_ Meissner{t would seem to indicate that the inflammatory change depends 
_ upon its inner fibres (perhaps trophic) alone, as no such result followed when 
_ these were left undivided. The agency of the fifth nerve over the circulation 


* Journal de Physiologie expérimentelle, 1824. 
+ Untersuchungen zur Physiologie des Nervensystems, 1844. 
{ Henle und Pfeuffer, Zeitschrift (3), xxix. 96. 
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in the vessels of the eye has been also further corroborated by the late Von 
Graefe,* the celebrated German ophthalmologist. 

Again, if the lingual nerve distributed to the submaxillary gland be subjected 
to irritation, as practiced by Ludwig, a profuse flow of saliva immediately 
begins. This was produced in the same manner as when tobacco or some 
other irritant is taken into the mouth,—that is, through the glosso-pharyn- 
geal as afferent, and some other nerve as efferent: it is a reflex phenomenon. 
What that efferent nerve is will appear by the experiment of Schiff, in which 
the chorda tympani was divided, after which no amount of irritation of the — 
mucous membrane of the mouth could excite the secretion. It would seem ~ 
clear from this test that this little filament is a trophic nerve, and determines 
the blood to the gland; in other words, determines dilatation of the vessels. 
If now the cervical sympathetic be galvanized, as was done by Eckhard, the 
saliva lessens in quantity and is changed in density; the vessels diminish in — 
size, the gland becomes pale, and the blood dark and venous in character. — 
If the excitation be now applied to the lingual and chorda tympani nerves, 
red blood rushes into the gland, the vessels pulsate and become dilated, and 


secretion increases rapidly. The conclusions from such experiments are, that 


the sympathetic produces contraction, and the chorda tympani dilatation, of 
the vessels supplying the submaxillary glands. E 

Again, Lovent has shown that the vessels can be influenced in their size — 
and the circulation in its movement by irritating certain sensory nerves. If — 
the auricular nerve be divided and its central end irritated, dilatation of the 
vessels of the ear follows. 

The experiments of Saviottit and Riegel,§ which were undertaken with a 
view to determine whether the blood-vessel changes in inflammation were 
referable to direct or to reflex influence through the nerves, would appear to 
show that mixed nerves, like the sciatic, contain filaments from the sympa- 
thetic; that the latter, or ganglionic nerves, have a central origin,—the 
medulla oblongata; that irritation of certain sensory nerves does produce 
contraction of the vessels after a reflex manner, through the filaments borrowed | 
from the ganglionic system. In fine, the existence of a vaso-motor system of 
nerves, the sympathetic, with a spinal centre, the medulla oblongata, whose _ 
peculiar office it is to regulate the lumen of the vessels and the force and 
rapidity of the circulation through their channels, may be accepted as a well- 
established fact. There is some diversity of opinion as to the character of 
these changes in the size of the vessels, whether active or passive. There is — 
no dispute as to contraction. This is deemed to be an active change, pro- 
duced by a motor force forwarded to the vessels through a certain set of nerves; 
but it is regarding the dilatation that opinions disagree. According to some, 
it is simply paralysis; with others, it is a passive act, or a return to an original 


condition; and, with another class, it is neither, but as much an active change _ 


as that of contraction, and produced by a special set of nerves. Moritz Schiff 
was a strong advocate of the latter view, and supported it by section of — 
the vascular nerves of the ear of a rabbit. This was followed by an arrest — 
of the regular movements of these vessels, and, after a time, a diminution or 
contraction of their walls. His inference from this was the following: “If 
the movements were the result of relaxation of the muscles around the — 
vessels, division of their nerves should increase their dilatation; while just | 
the reverse is the case.” : . 
Considering the subject from an anatomical stand-point, I cannot suppose 
for a moment that dilatation is an active process. There can be no anatomical 
explanation for such a view. The muscles being circular cannot actively 
dilate; the yellow elastic layer tends to keep the vessels open, as does also 
the blood. The muscular fibres antagonize these and strive to close them, — 
and it is only when this opposing agency is removed by weakness or paralysis 
that their canals can enlarge. 


* Archiv fiir Ophthalmologie, 1854. + Ludwig’s Arbeiten, 1867. 
t Virchow’s Archives, vol. 1. ? Stricker’s Jahrbiicher, Heft i. 
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In a subject of such importance, and where a large field is yet to be 
explored within the domain of neuro-pathology, hasty generalizations are un- 
safe, and it is the part of wisdom and sound philosophy to refrain from enun- 
ciating laws until we are in possession of a larger store of facts. There are 
many earnest, cautious, and well-trained laborers in the physiological labora- 
tories and institutes of research, who, though they may be embarrassed and 
crippled by that morbid sentimentalism which can look with complacency on 
the destructive absurdities of female dress and dissipation and yet grow pale 
and horrified at the death of a frog, yet will, despite all these disadvantages 
and discouragements, eventually find out the secret and clear up all obscurities. 


Terminations of Inflammation—There can be only two terminations of 
inflammation,—resolution and mortification. ‘ 

By resolution we mean the recession or disappearance of the phenomena 
of inflammation, leaving the tissues unharmed, or as they were before the 
attack. It is a triumph of the conservative force over the destructive opera- 
tions of disease. This may take place in a few hours, or it may require days. 
The redness begins to fade, because the obstruction in the blood-channels of 
the inflamed district ceases, and the corpuscles move along without interrup- 
tion ; the vessels also begin to regain their natural size; the swelling dimin- 
ishes, by the absorption of the transudation,—that is, by the serum as well as 
the wandering cells entering the vessels, either the veins or lymphatics or 
both, or by the cells undergoing fatty degeneration, in which state they can 
be readily taken up by the vessels; the pain subsides, the pressure and _irri- 
tation being removed from the nerves ; and the heat disappears, as all unusual 
textural change ceases. Such is resolution. 

The possibility of inflammation ending in this manner makes it very 
desirable that we should always endeavor, during the inception and early 
stage of the disease, to bring about such a result. To this end we have 
two directly opposite plans of treatment,—cold and heat. The first should 
be used early, to stimulate contraction of the vessels, and thereby prevent 
exudation; the second, later, to impart sufficient warmth, and maintain, to 
some extent, the migrated cells in a mobile state, by which their dispersion 
is favored. 

The second termination is mortification. Here the conservative force 
has been overmastered ; the chemico-vital affinities which preserve textural 
form and insure structural function are so radically changed that the con- 
stituents of the part are disjoined and seek new combinations,—in other 
words, the part dies. 

Metastasis —This term has been used to express another termination of 
inflammation. It cannot, however, be properly so considered, but only as a 
sudden change of place in the inflammation. The most familiar example in 
illustration is the sudden translation of inflammation from the urethra to the 
epididymis, as sometimes takes place in gonorrhea. The possibility of such 
a sudden transfer of attack from one organ or part to another is always a 
source of anxiety to the practitioner, particularly in gouty and rheumatic 
diseases, since the inflammation may at any moment be transferred from the 
foot or a joint to the stomach or the heart. 


Treatment of Inflammation—-The treatment of inflammation may be con- 
sidered under two heads, Jocal and constitutional; and the indications are, first, 
to remove all causes which excite or maintain the disease; second, to secure 
resolution, or, if that be not possible, then to facilitate the removal of all in- 
flammatory changes or results with the least possible damage to the inflamed 
part. With regard to the first, it is fortunately often within the power of 
the surgeon to put an end to the disease promptly. If a mischievous boy 
forces some body into his ear or nose and brings on an attack of inflamma- 
tion, the cause is patent, and taking it away secures the subsidence of the 
disease ; if a stone in the bladder excites a cystitis, its removal will be the 
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first step towards the arrest of the inflammation ; if a splinter or ball enters 
the body, its extraction is the surest antiphlogistic. These causes are quite 
various: as, for example, occupation, as in the case of sand-paper manufac- 
turers, in whom the air-passages suffer from exposure to siliceous dust; or 
an improper habit, as instanced in the pharyngitis caused by smoking. In 
whatever they may consist, their discovery and removal, if possible, constitute 
the first duty of the practitioner. 

Locat TreatmMent.—One of the most important local measures in the 
treatment of inflammation is rest. Motion tends to quicken the circulation in 
a part, and to favor textural change; the opposite—rest—removes a certain 
amount of stimulus from the vascular nerves, and tends to diminish func- 
tional activity. Thus, if a joint is inflamed, it must be placed at ease; if the 
student carries his studies far into the night until the head aches and the 
eyes become inflamed, he cannot expect to enjoy a clear mind and a strong 
eye until both have obtained respite,—the first by diminishing the hours 
of study, and the last by avoiding the stimulus of artificial light. To obtain 
the most thorough benefit from rest, it may be necessary to insist upon the 
quietude not only of the part inflamed, but also of the entire body. Every 
surgeon must have met with cases of local inflammation which obstinately 
refused to yield to treatment until general repose was enforced. 

Position —To derive the full benefit of rest, it will often be necessary to asso- 
ciate with it position. A part inflamed, where it is possible, should be elevated, 
in order to offer the resistance of gravity to the current of arterial blood, 
and the advantage of the same force to drain away that in the veins. Thus, 
when an extremity is the subject of inflammatory disease, it must be raised 
on an inclined plane. To secure the full advantages of position, muscular 
relaxation must not be overlooked: hence the necessity for moderately flexing 
a leg or an arm in cases of articular disease. It is not, of course, necessary to 
confine a patient to bed in eyery case of inflammation. A hand or arm so 
affected may be supported in a sling, and the patient walk about; but when 
the lower extremity is the seat of disease, articular or otherwise; when the 
body has experienced severe concussion; when the brain, lungs, intestines, 
or kidneys are threatened with inflammation,—the value of absolute repose 
is incalculable, both as a prophylactic and as a cure. 

Cold.—This is a powerful agent; it lowers all vital activities. Its influence 
is seen alike in the vegetable and in the animal kingdom. In the former, the 
movement of the fluids is arrested and growth suspended. Many animals re- 
main dormant during the winter months; no developmental force is displayed 
in the egg while kept at a low temperature ; and in polar regions the inhab- 
itants never attain the stature or mental vigor of races in the more temperate 
regions of the earth. When a low degree of cold is applied to a part of the 
body, it diminishes sensibility, and finally destroys it; it repels the blood and 
slows the circulation; it diminishes heat and transudation, and arrests the 
chemico-vital activity of the cells of the tissues, thus modifying the nutritive 
changes which are concerned in growth. Its influence, therefore, is realized 
by the nerves, blood-vessels, and protoplasmic masses of the part. It is, con- 
sequently, antagonistic to the conditions which favor inflammation and sup- 
puration, and therefore is peculiarly valuable as a preventive. About the 
commencement of the present century, James Currie employed cold water to 
the surface of the body in typhus fever, and among the older military sur- 
geons the remedy was extensively used. In the Crimean war, and that of 
our Rebellion, its value was well established. At Vienna, the local application 
of cold has been made to the abdomen in cases of peritonitis, it is alleged, 
with satisfactory results; and at St. Thomas’s Hospital, London, it is a favorite 
remedy with Mr. Sidney Jones in the treatment of joint disease, as both a 
preventive and a controlling agent against inflammation. ‘The temperature 
to be employed will vary from 50° to the freezing-point, the sensations of 
the patient having a proper weight in determining this. That which affords 
the greatest relief from suffering should be used, whether it accords with 
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our preconceived opinions or not. In its application, the person, clothing, 
and bed of the patient must be kept dry. Ice-water, either alone or medi- 
cated with various drugs, as laudanum, permanganate of potash, sulphate of 
zine, acetate of lead, or vinegar, may be used. 
_ The simplest mode of using cold is, after adjusting the part, to apply over 
it pieces of old linen which have been saturated with water, renewing them 
as often as they become deprived of their moisture; or it may be most ad- 
vantageously applied by irrigation, as recommended by McCartney, a method 
for which I have a great partiality. The mechanism by which this is accom- 
plished is very simple. Hither of two plans may be adopted, according to 
pleasure. Under the part to which the water is to be applied is placed a piece 
of rubber or oilcloth, fashioned into a gutter, and so inclined as to convey 
the redundant fluid into a vessel at the side of the bed. A basin containing 
the water is next placed on a table or stand higher than the bed; into this 
is dropped one end of an ordinary candle-wick, or a strip of linen, the other 
end being laid upon a piece of linen covering the inflamed surface. Soon 
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Irrigating a part by the suspended tin irrigator. 
Tin irrigating vessel, with 
stop-cock to regulate the flow. 


the fluid, by capillary attraction, will find its way along the threads of the 
wick and diffuse itself over the linen veil, running off, when this latter is 
surcharged, along the rubber placed below. A small gum tube may also 
be used as a siphon. A second plan is to take a strong bottle capable of 
holding a pint or a quart, knock off the bottom, and insert in the mouth a 
cork, through which a hole has been made to receive loosely a round plug 
of pine wood. Let the bottle be suspended over the bed, a short distance 
above the surface to be treated, the limb having the oilcloth adjusted as in the 
former method; then add the water, and loosen the plug in the cork just 
sufficiently to allow the water to escape in drops which shall fall upon the 
linen covering the diseased part. A more convenient vessel (Fig. 25) I have 


had constructed by Mr. Gemrig, which requires only regulation by a stop- 


cock. The entire arrangement is exhibited in Fig. 26. 

The power of this simple remedy, thus applied, in controlling destructive 
inflammatory action, especially in lacerated wounds of the hand and foot, is 
marvelous. 

When it is desirable to apply ice, it may be broken into small pieces, and 
introduced into a bladder, or into gum ice-bags (Fig. 27), and laid upon or 
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placed about the part to be treated; or it may be introduced into’tin boxes, 
and these applied to the part,—a method which is in favor with Esmarch. In 
this way the cold is imparted without wetting the 

Fia. 27. surface on which it rests. In all cases, whether wet 

zs or dry cold is used, a piece of flannel or linen should 

£ be interposed between it and the skin. Where the 
skin is unbroken, or in joint-inflammation, dry cold 
answers every purpose; but in the case of lacerated 
wounds, such as we often meet with in the hand and 
foot, inflicted by fire-arms, machinery, or railroad- 
cars, it is inferior to the moist plan, the latter not only serving as an anti- 
phlogistic, but likewise washing away the products of inflammation and 
decomposition, by which the risk of blood-contamination is greatly lessened. 

Another method of applying cold is that of Petitgand, which consists in 

filling with water a piece 
Fia. 28. of rubber tubing several 
feet in length and of very 
thin walls, and, after se- 
curing the extremities so 
as to prevent the escape of 
the water until the adjust- 
ment of the tubing, coiling 
it about the inflamed part 
(Fig. 28) and — it 
fast by the turns ofa roller. 
Thus secured, one end, a, is 
introduced into a vessel of 
water placed at a higher 
level than the patient, and 
the other, ¢, into a bucket 
so situated as to receive 
the waste. 

It is in the commence- 
ment and early stages of 
7 inflammation that benefit 
Petitgand irrigating tube: a, bell-mouth extremity of the tube; b, tube is to be derived from cold ; 

coiled around the limb; ¢, end fitted with regulating screw, but there are certain cau- 

' tions to be observed in its 

use. If the part to be treated is damaged to so great a degree as to render 

its recovery somewhat doubtful; if repair has commenced but progresses 

feebly and slowly; if the patient complains of chilliness; or if there exists 

partial or complete paralysis,—then must the utmost caution be exercised in 

its use, or we may so lower nervous and vascular action as to destroy what 
little reactive force still lingers in a part. 

Heat, with or without moisture, will, particularly in the later periods of in- 
flammation, prove a valuable resource. Warmth is a derivative; it attracts 
the blood to the surface, quickens chemical change, is a stimulus to the 
locomotive endowments of the migrated corpuscles. <A bag filled with hot 
sand, hot ashes, hot salt, or steamed bran, when placed about the chest in 
pneumonia or pleurisy, is most effective in relieving engorgement or conges- 
tion ; a tin pan filled with hot water (Fig. 29), or a rubber bag (Fig. 30), fulfills 
the most valuable purpose in alleviating the pain of inflammation or neuralgia. 
When associated with moisture it mollifies the tissues, softening them so that 
they yield before effusions and take off pressure from the nerves. When it is 
desirable to employ moist heat, it may be done by saturating a piece of patent 
lint or linen with warm water, placing it over the part, and, to prevent evap- 


Ice-bag. 


oration, covering it with oiled silk, rubber cloth, or waxed paper. Spongio- a 


piline can be substituted, or, what is much cheaper and equally efficacious, 
the paper poultice mass,—thick, soft, felted paper, having on one surface a 


At 
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film of rubber.* In cases requiring a local anodyne, such a dressing may be 
made very soothing by the addition of a little laudanum to the water. 
Should the case be one of an open wound, or an ulcer with offensive dis- 
charges, two or three teaspoonfuls of chloralum, bromo-chloralum, or, better 


Fra. 380. 


Concave hot-water can. Gum hot-water bag. 


still, a solution of permanganate of potash, or of salicylic or carbolic acid, 
may be added to the water with the effect of deodorizing all such discharges. 

Fomentations—In internal inflammations, either articular or abdominal, 
fomentations will sometimes be found beneficial. Several folds of thick 
woolen flannel wrung out of boiling water, laid over the inflamed region and 
covered with oiled silk, constitute the most eligible mode of using a fomenta- 
tion. Various decoctions may be so applied with great benefit, especially in 
concussions of the abdominal and thoracic viscera,—the most common ones 
being made by pouring boiling water over hops or chamomile,—the latter 
seeming peculiarly comforting to the sensations of the patient. To derive 
the greatest benefit from such dressings, they should be renewed as often as 
they lose their heat. 

Steaming—The vapor from hot water, when directed upon a part tense 
and swollen, constitutes another agent of value. In cases of earache, stiff 
rheumatic joints, ot catarrhal attacks either of the nasal or bronchial mucous 
membranes without exudation, much good will be realized from its use. The 
manner of using steam is very simple. Every housekeeper understands it. 
Pour some boiling water into a 
tin cup and invert over it a fun- 
nel, through the neck of which 
will issue the steam; or one end 
of a rubber tube may be slipped 
over the spout of a boiling tea- 
kettle, and the other applied to 
the ear, mouth, nose, or whatever 
part may demand its use. If we 
desire to apply it toa joint or limb, 
the part must be surrounded 
with either a blanket or piece of 
gum or oiled silk. The fluid thus 
converted into steam is often 
medicated by the addition of vin- 
egar or hops, useful in tonsillitis 
and pharyngitis; or quicklime, in 
croup; tincture of opium, in irri- 
tating cou ghs; powdered cubebs, Atomizer for fluids at ordinary temperature. 
in chronic bronchitis, ete. 

Moisture is occasionally employed in the form of a spray, atomized, either 


* This paper dressing was first used by Dr. Studdiford, of Lambertville, New Jersey, since which 


_ time I have suggested several improvements, which make it a cheap and valuable surgical dressing- 
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cold or warm, and is especially beneficial in inflammatory states of the 
pharynx and larynx. (Fig.31.) The fluid used in this way is often charged 
with such agents as alum, nitrate of silver, tincture of iodine, tannic acid, and 
various other remedies. ‘To create the spray it is only necessary to compress 
and relax alternately the lower ball attached to the hose of the instrument. 
The atomization is frequently effected by means of steam. There are two 
patterns of the steam atomizer, either of which answers an admirable pur- 
pose, the Boston (Fig. 32) and the Philadelphia steam atomizer (Fig. 33). 
Each consists of a boiler for the water, A, with a spirit-lamp beneath to 
supply the heat, two tubes with capillary canals, B,—one communicating 
with the boiler, through which issues the steam, the other with a cup con- 
taining the liquid to be atomized, r, and their free extremities nearly at right 
angles with each other, while in front is a funnel-mouthed glass tube, D, secured 
by a rubber band to the top of an upright to receive the spray and conduct it 
to the mouth of the patient, who receives the other end between the lips. 


Fia. 32. 


Boston steam atomizer. Philadelphia steam atomizer. 


Heat and moisture are also employed in the form of poultices,—applica- 
tions of great value, especially when the object is to favor suppuration, for 
which purpose nothing else can answer so well. The materials in common 
use for poultices are stale bread crumbled into small pieces and reduced to a 
pulp by stirring it well with boiling water; flaxseed meal—the finer the better 
to retain heat—brought to the consistence of a soft paste by the same means; 
powdered slippery elm introduced into a bag and dipped into hot water before 
applying; corn-meal stirred in water and kept boiling until it assumes the 
consistence of thick mush. When once reduced to a soft homogeneous mass, 
the material should be spread smooth and evenly over a piece of muslin, and 
covered with some fine fabric like tarlatan. Sometimes we shall realize much 
more benefit by not interposing anything between the poultice and the surface. 
These, when applied, should be covered with waxed paper or oiled silk, that 
the heat and moisture may be retained. Such poultices may be medicated 
in various ways. If it is desired to assuage pain, laudanum, opium, or mor- 
phia may be added; if to constringe the vessels, acetate of lead or Goulard’s 
extract; if to deodorize, yeast, porter, charcoal, carbolated oil, or Labar- 
raque’s solution. ‘They should be changed once in six hours, and never be 
made too heavy. 

Local Blood-Letting—In the early stage of inflammation we possess no 
means more influential in arresting the progress of the disease. It operates 
directly by unloading the over-distended vessels. Blood may be drawn in 
different ways: 

1. By scarification—with the point of a delicate thumb-lancet. The in- 
strument should be carried back and forth over the inflamed surface with a 
rapid and light hand. This method is occasionally used in a turgid state of 
the vessels of the. conjunctiva. 


5 
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2. By incisions —These should be made with an ordinary bistoury or scalpel, 
and their depth and length must be determined by the urgency of the case. 
In phlegmonous erysipelas, urinary infiltration of the perineum and scro- 
tum, paronychia, and ischio-rectal abscess, they should be both deep and free, 
extending down to the deep fascia, and below it, if the inflammatory products 
are so situated. When early practiced in the above diseases, the beneficial 
effects are both immediate and permanent; not only are the vessels relieved 
from distention, but the nerves also from pressure, by giving exit to the pent- 
up blood, serum, and lymph. To neglect so imperative an indication is to 
trifle with the welfare of structure and the life of the patient. Care must be 
observed that no vessels of any magnitude are damaged. 

3. By scarification and cups.—There are two plans of cupping,—the dry and 
the wet. In the first no incisions are made, only the cup being applied to the 
surface and exhausted, by which both counter-irritation and depletion are 
effected. The discoloration of the parts shows that considerable blood has 
been drawn through the vessels into the cellular tissue. In the second 
method, numerous slight incisions are made at the same moment by a scari- 
ficator (Fig. 34), and the cup, applied directly over these, draws away the 


ati 
“4 


Scarificator. Exhausting by the pump. Exhausting by the gum ball. 


blood by suction. Cups should not be applied directly over the inflamed 
surface, in consequence of the pain which would be experienced. The air 
in the cups may be exhausted by taking little slips of paper, either dry or 


moistened with alcohol, and, after igniting them, throwing them into the 


glasses a moment before they are turned down upon the surface; or it 
may be removed by an atmospheric pump after the cup is in position (Fig. 


_ 35); or by the attachment of a gum ball (Fig. 36). In inflammations of the 


thoracic viscera, or of the contents of the cranium and the spinal canal, great 
relief may be expected from their use, especially when general bleeding is 
inadmissible. As the scarifications leave cicatrices which are never erased, 
wet cups should not be applied upon exposed parts of the body. 

4. Leeches—These, when accessible, enable us to take blood from localities 
where cups cannot be applied, as about joints, at the verge of the anus, 
the cervix uteri, etc. They should not be applied directly over the inflamed 
part, but contiguous to it; nor should they be allowed to attach themselves 
to parts which are very loose in their texture from abundance of underlying 
connective tissue, such as the scrotum or eyelids, otherwise extensive ecchy- 
mosis will follow. When they are used for an inflamed eye, or in orchitis, 
they should be placed near the internal canthus, where there is a free in- 
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osculation of vessels, or over the spermatic cord. The bleeding may be 
encouraged after the leech drops off, by warm fomentations. Occasionally 
the hemorrhage proves troublesome, and requires attention. The measures 

best suited to such cases are the following: sprinkle a little of the 
Fic. 87. salt of the persulphate of iron or alum over a piece of linen, and 
| place it upon the bleeding point, retaining it with a compress; or 


cover the bite; or touch with the fine point of a crayon of nitrate 
of silver. Should these fail, apply the point of a knitting-needle 
heated to redness; and lastly, if it becomes necessary, pass a fine 


cannot fail to arrest the bleeding. An artificial leech is frequently 
used for the abstraction of blood, particularly in inflammatory affec- 
tions of the eyes. A rod forced down gives a rotatory motion to an 
elliptical-shaped knife, which cuts a small valvular flap, like that 


ting a leeeb- made by the leech, from which the blood is sucked by a long tubular 


ere cup containing a piston (Fig. 38). In Fig. 39 the lancet is made 


to cut by a rapid revolution with a cord, or by forcing down a stylet. 


Fie. 89. 


a | 


| | 


Artificial leech: a, the lancet; b, the suctidn-tube. a, Suction-tube. 


b, Lancet propelled by a cord. 


Diminishing or cutting off the supply of blood—This is an American plan. 
Dr. Onderdonk, of New York, originated and executed it in a case in 1813. 
During the late war, Professor Campbell,* now of Georgia, noticed in cases 
where he was compelled to ligate the principal artery of a limb to arrest 
secondary hemorrhage that the most marked improvement took place in the 
wound. In Professor Campbell’s cases the operation became a necessity in 
consequence of hemorrhage. 

Mr. Maunder, surgeon to the London Hospital, has practiced the operation 
in several cases of acute traumatic suppurative inflammation, and from a 
limited experience deduces the following conclusions :} 


* Southern Journal of the Medical Sciences; also Transactions of the International Medical Con- 
gress, September, 1876. 
ft London Lancet, July 10, 1875. 


saturate a dossil of lint with Monsel’s solution of iron, and with it 


pin below the wound and cast about it a thread (Fig. 37), which — 4 


‘ 
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“1. That ligature of the superficial femoral artery has arrested acute 
inflammation of the knee-joint consequent upon a wound. 

“2. That ligature of a main artery will quickly diminish profuse suppu- 
ration and prevent death by exhaustion. 

“3. That, while it arrests profuse suppuration, it will, by allowing the 
patient to gain strength, afford an opportunity for amputation at a future 
time. 

“4, That gangrene and secondary hemorrhage, as the result of ligature, 
should not be anticipated in a healthy subject. That our dread of these has 
arisen from our knowledge of the consequences of the ligature in instances of 
known diseased vessels,—aneurism, for example. 

“5. That symptoms of inflamed bone, ‘starting pains,’ quickly disappeared 
when the femoral had been tied. 

“6. That arterial tension of the rest of the body will be increased bene- 
ficially by the ligature.” 

I have so little apprehension of failure of the circulation after ligature of 
main arteries in healthy subjects, that I do not hesitate to recommend this 
operation in injuries of large joints, such as the knee, elbow, and wrist, and 
where suppurative inflammation, unless quickly controlled, will result in the 
loss of the limb or life of the patient. 

Digital compression —Diminishing the supply of blood to an inflamed part 
by digital compression, a suggestion of Professor Vanzetti, of Padua, has 
been tested in Prague, Paris, and, to a limited extent, by Mr. Moore, of the 
Middlesex Hospital, London, with encouraging results. Neudérfer speaks in 
extravagant terms of its value, after trying the plan in over one hundred 
cases. 

Counter-irritants—There is no small diversity of opinion as to the value of 
this class of remedies. In many cases of inflammation of internal organs I 
am favorable to their employment as adjuvants to other remedies. They 


_ should be used so as to produce simply a rubefacient or reddening effect; 


when carried beyond this they prove prejudicial. 
They act by establishing artificially an attractive point for the blood, and 


- thus diminish both the force and the quantity of that fluid in all contiguous 


parts. An inflamed tissue is like a beleaguered garrison: its enemy, the blood- 
current, pours in upon it from all sides; the physician comes to the rescue, 
and, like a sagacious general, attempts to draw off the enemy or divide its 
forces by sending a detachment to threaten another post. Counter-irritants 
form these detachments. They should, therefore, be applied not so near as 
to add to the already overcharged vessels of the inflamed part, nor yet so far 
distant that their operation will not be felt by these vessels. Their value is 
greatest when the acute stage is beginning to wane. 

Of this class of remedies we may notice mustard-plasters ; they are prepared 
by taking the flour of mustard, or, if that is not at hand, the bruised seed of 
the sinapis nigra, or black mustard, and mixing it with just sufficient wheaten 
meal and water to make a paste, which should be spread smoothly upon 
muslin or brown paper, and covered with a piece of tarlatan or very fine linen, 


so that the agent shall not come immediately in contact with the skin. Ina 


few minutes its rubefacient effect will be produced, and the patient will com- 
plain, first, of a sense of warmth, and then of burning, which last, after a little 
time, begins to subside, when the plaster should be removed. Usually from 
ten to fifteen minutes will suffice to procure the requisite action. It should 
never be allowed to vesicate, as the part would then become exceedingly 
painful, and would sometimes be difficult to heal. Such a plaster, worn for 
the proper period over the chest, abdomen, or back, in cases of fugitive pains, 
congestion of the lungs, of the intestines, or of the spinal marrow or its 
meninges, is often followed by the most striking alleviation of suffering. 
Other articles of this nature, such as the linimentum saponis, turpentine 
and olive oil, and chloroform liniment, may be employed with advantage for 
similar conditions. 
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Vesicants—These are not only counter-irritants, but also depletives; they 
produce a large flow of serum, and so unload the vessels. The articles for 
such purpose in common use are the ceratum cantharidis, cantharidal collodion, 
acetum cantharidis, and cantharidine tissue. They should be removed after 
four or five hours, and the part covered with a warm poultice, which will 
raise the vesicles and save considerable suffering. The absorption of the 
cantharidin sometimes produces a troublesome irritation at the neck of the 
bladder,—strangury. This may be often prevented by incorporating a little 
camphor with the cerate, or by covering the blister with tissue-paper satu- 
rated with dilute acetic acid. Its early removal, however, is the surest 
method of preventing such an effect. The use of a laudanum injection, and 
drinking freely of some diluent, as barley-water, or slippery elm or flaxseed 
tea slightly acidulated with lemon-juice, will soon relieve such symptoms 
should they arise. As arule, blisters should not be applied to the very young, 
to the aged, or to persons debilitated by previous disease. In such they are 
liable to produce great constitutional irritability and occasionally sloughing. 
They come in with the best advantage after the storm of inflammatory 
violence is over, when the disease has been measurably broken, but not de- 
feated. Blisters may be produced in a very short time by placing upon the 
surface a piece of lint saturated with either aqua ammonie or chloroform, 
and covering it with oiled silk; vesication will speedily follow. The value of 
these substances as vesicants, however, is much inferior to that of cantharides. 
The after-management of a blister plaster consists in its careful removal, so 
as not to strip off the. cuticle, making minute punctures with the point of a 
lancet or needle at the base of each bleb to drain away the serum, and 
afterwards dressing with simple cerate, a light flaxseed-poultice, or, if it is 
desirable to keep the surface discharging, with compound resin or savine 
ointment. Occasionally the blistered surface becomes intensely red and pain- 
ful, with here and there a small suppurating ulcer, producing great nervous 
disturbance of the patient. Emollient poultices will contribute to allay these 
symptoms; also the benzoated oxide of zinc ointment, and best of all, in 
my experience, a linen rag well scorched with a hot smoothing-iron, thinly 
covered with simple cerate, and then well dusted with prepared chalk. This 
dressing laid over blisters will generally give marked relief, and induce rapid 
healing. 

Counterteritation may be carried to a still greater degree of intensity by 
producing suppuration, for which purpose we have setons, issues, moxas, and 
the hot iron. These old heroic remedies have gone much out of fashion. 
Now and then some one fond of lingering about the mausoleums of ancient 
medicine and bringing to light their rude weapons of torture attempts to re- 
vive and popularize their use; but I do not think I misrepresent professional 
sentiment in America by saying, save in exceptional cases of a chronic nature, 
let them rest in peace. 

Iodine, while it acts as a counter-irritant, produces undoubtedly another 
effect, which we are wont to term alterative; and the same may be said of the 
nitrate of silver, which has been extolled by Higgenbottom, of England, as a 
local application in inflammation, and which, if the solid stick is used, will 
often arrest and resolve it. In solutions of eight or ten grains to the ounce 
of distilled water its value in pharyngitis is well known; and so also is that 
of weak solutions in cases of gonorrhea and conjunctivitis. Iodine is most 
efficacious in chronic inflammations attended with transudations, organized 
and unorganized. If early used it is often capable of aborting inflammation. 
As it is ordinarily applied its efficacy is doubtful. It should be brushed over 
the seat of the diseased part as long as the tissues will receive it, and it is 
astonishing how much can be introduced into the skin. Iodine, when it 
begins to produce irritation and burning, should be discontinued for a time 
until these subside, as the suffering is often intolerable. The peculiar action 
of the drug may be secured without any of its unpleasant effects, by asso- 
ciating it with other substances, as in the following formula: 
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R Liquoris Iodinii Compositi, f3vi; 
Pulveris Sacchari Albi, 
Pulveris Acacia, 4a gr. xl; 
Aque Destillate, fZii. 

M. 


Compression constitutes a valuable remedial measure in inflammation. It 
can be applied either by the roller, adhesive straps, or elastic bands. If the 
roller is applied with an evenly-distributed pressure, it is of great impor- 
tance; but if done without reference to this, it is capable of much damage. 
Pressure acts in several ways: it secures muscular quietude; supports the 
vessels and opposes transudation, by resisting over-distention of their walls; 
and quickens the absorption of the serum and lymph, reducing, in this 
manner, the thickening of the tissues. In old, indolent ulcers, the conjoined 
pressure of adhesive straps and roller works marvels in removing structural 
alterations and helping forward the work of repair. Though useful in all 
stages of inflammation, it is peculiarly so in the chronic form of the disease. 
When applied in acute cases, some care is necessary that the bandage shall 
not become too tight in consequence of swelling. 

Antiseptics.—Since the publication of Professor Lister’s papers on carbolie 
acid dressings, much interest has been attracted to the subject of antiseptics 
in inflammation ; but, as these remedies are best suited to wounds, I shall not 
at this place enter upon their consideration. 

CONSTITUTIONAL TREATMENT.— Blood-letting —This is a potent remedy, and 
must be used with the greatest judgment. Though unquestionably greatly 
abused by practitioners, from Botalli down to 1836, when Mackilwain* and 
Robert Williams} raised their warning voices against its indiscriminate use, 
yet there is reason to believe that physicians and surgeons of the present 


_ day sometimes err in the other extreme, intimidated by popular clamor, 


and so lose vantage-ground in dealing with certain grave inflammatory dis- 
eases. I do not propose to enter upon a defense of the remedy; but when I 
see a headache disappear, as if by magic, after a slight bleeding of the nose; 
a lung, in pneumonia, relieving itself by a bloody expectoration ; an erysip- 
elas affecting a stump after amputation, resisting every remedy, but vanish- 
ing in a night after a slight secondary hemorrhage,—I do not hesitate to say 
that I still find it necessary occasionally to employ the lancet. 

The general abstraction of blood acts in several different ways as an anti- 
phlogistic. It is derivative, as the current tends to the point of escape; it 
removes out of the body a certain amount of infected stimulating fluid; it 
diminishes the temperature, and lowers the sensibility of those central masses 
of the nervous system which govern the walls of the blood-vessels. This last 
effect is very striking in the anesthesia which follows large hemorrhages. 
I venture, therefore, to say that in the invasive stage of inflammation of the 
pleura, lungs, peritoneum, brain or its membranes, in a person of a strong, 
vigorous constitution, it is a remedy of incalculable value and stands with- 
out a rival among our therapeutic resources. Thus employed, it either cuts 
short the morbid process at once or renders it an easy conquest by other 


means. It would not be proper to employ general bleeding in strumous 


constitutions, in persons of a feeble organization, or even in strong, vigorous 
individuals when the prevailing type of disease is of an asthenic kind. The 
citizens of a great metropolis, like Philadelphia, are less able to tolerate 
the loss of blood than the sturdy inhabitants of the country. Children and 
aged persons bear its loss badly. The practice of drawing blood by proxy 
is a great error. No medical man, however wise or experienced, can say, 
without personally witnessing the operation, what amount of blood a pa- 
tient shall lose. The pulse must settle that question; effects, not ounces, 
must be considered. The best position for the patient during bleeding is 
the semi-recumbent. If sitting, fainting may be produced before a sufficient 
quantity has been drawn to make any impression upon the disease. The 


* Medicine and Surgery, 1838. + Elements of Medicine, by R. Williams. 
VOL. 1.—6 
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diminished force of the pulse, the artery becoming more compressible, and 
the sensations of relief experienced by the patient, are to determine the 
amount to be abstracted. When, from some idiosyncrasy, improper position, 
or excessive loss of blood, a patient becomes pale, sick at the stomach, with 
indistinct vision, and a perspiration breaking out over the face, indicating 
the approach of syncope, the recumbent posture, with the head low, should 
be adopted. If these symptoms do not pass away in a few minutes, certain 
restoratives should be employed as exciters of respiration, such as dashing 
cold water upon the face or applying the vapor of ammonia to the nose. 
Fainting is to be avoided when blood is drawn for the relief of inflammation, 
as the subsequent reaction would be so violent as to render void the benefits 
derived from the operation. 

Depressants.—These are remedies which weaken the power of the heart’s 
action, diminishing both the force and the frequency of its stroke. Aconite 
belongs to this class. Fleming’s tincture of the root is a very active prepa- 
ration, and, when given in doses of three, four, or five drops at intervals of 
two or three hours, will, after the exhibition of a few doses, reduce the num- 
ber of the heart’s pulsations very markedly. Veratrum viride exercises a 
similar power over the circulation. The preparation generally employed is 
Norwood’s tincture, which may be administered in doses of three or four 


drops every hour or two until its constitutional action is produced. It is - 


no unusual occurrence to find the pulse reduced in a few hours from one 
hundred and twenty to sixty or seventy beats in the minute. When these 
agents are administered, the patient should be seen frequently by the med- 
ical attendant, or the nurse should be sufficiently intelligent to recognize 
changes in the pulse. If these precautions are not observed, a dangerous 
depression may be induced, from which the patient may never rally. These 
remedies come in most happily after venesection, holding the circulation in 
abeyance after it has been reduced by the latter, or as a substitute for the 
lancet in cases where the urgency is not great. When the heart has been 
unduly enfeebled by their use, alcoholic stimulants are indicated until the 
danger is past. 

Antimony exercises a power upon the heart and arteries not unlike that 
of aconite and veratrum. When given to the extent of producing nausea, 
the power of the heart is diminished, the pulse becoming feeble and frequent. 
If pressed to emesis, the change in the circulation is quite remarkable: the 
arteries become fuller and the blood-current slower, attended with an active 
state of the glandular apparatus of the skin, and sometimes looseness of the 
boweis. Tartar emetic in substance and antimonial wine are the two forms 
of this drug most commonly used. When the former is administered, it 
should be in minute doses, not exceeding one-thirtieth of a grain, in solu- 
tion, and repeated at intervals of one or two hours, suspending its use or pro- 
longing the periods between its exhibition whenever the patient complains 
of nausea. I have frequently given it as in the following formula during 
the traumatic or surgical fever of vigorous patients: 


R Antimonii et Potasse Tartratis, gr. i; 
Liquoris Potasse Citratis, fZ vi; 
Liquoris Morphiz Sulphatis, f3vi. 

M.—Sig. Dessertspoonful every two hours. 


Except as directed above, antimony is no favorite with me, and is seldom 
necessary in surgical practice. In all cases where there is gastro-intestinal 
irritation it is contra-indicated, and in feeble constitutions, in the very young, 
and in the aged, its administration is improper. 

Diaphoretics and diuretics—The skin may be said to be an enormous gland. 
Through the countless emunctories which open upon its surface there is con- 
stantly eliminated, by sensible and insensible perspiration, an amount of solid 


and liquid materials equal to at least sixteen ounces daily; and its aid should 


be invoked in inflammatory disturbances of the system. Diaphoretics and 


gale se, 


TREATMENT OF INFLAMMATION. 79 


diuretics are depletive in their action, and hence reduce temperature. They 
remove the products of textural change, and thus render the blood less irri- 
tating to the nerve-centres. Of the greatest importance is the action of the 
kidneys; the skin may supplement their function, but can never supersede 
it. Kvery surgeon knows well their importance to the success of an opera- 
tion. ‘Through these channels are removed urea, chlorides, phosphates, and 
sulphates. 

The articles best suited to depurate through the skin and kidneys are the 


liquor ammonie acetatis,—popularized by Raimond Minderer, physician to 


the Fugger family, at Augsburg—the liquor potasse citratis, the spiritus 
etheris nitrosi, and the nitrate of potash. The first two may be given in 
dessert- or tablespoonful doses, the sweet spirit of nitre to the amount of one 
dessertspoonful, and the nitrate of potash in quantities of five to ten grains 
at intervals of two or three hours. For the proper action of either diuretics 
or diaphoretics an abundant supply of water, charged with carbonic acid, 
plain or acidulated with lemon-juice, is necessary. By its use the solids of 
the urine are greatly increased, as shown by the experiments of Bécker, 
through the chemical activities which are stimulated by its presence, while to 
the parched mouth, dry skin, and burning thirst of the patient the relief is 
incalculable. 

In this connection may be noticed the use of water for sponging the 
surface of the body, by which its heat from the increased aeration of the 
blood and slowing of the circulation is diminished. Of the use of baths, 
or the various packings employed by those who conduct water-cures, I shall 
say nothing; for, whatever may be their value in certain forms of rheu- 
matism or cutaneous diseases, they are certainly unsuited to most surgical 
cases. 

Cathartics—Like the skin and the kidneys, the mucous membrane of the 


- intestinal canal forms an extensive emunctory. When brought into activity 


the effects are derivative, depletive, and refrigerant. There are few cases of 
disease in which it is not deemed necessary to exhibit a cathartic more or less 
active. The object in view will determine the particular member of this class 
to be used. Sometimes it is desirable to remove only the intestinal contents, 
which, by their accumulation, may act as a source of irritation; and for this 
purpose a Seidlitz powder, castor oil, or a compound rhubarb pill will be 
sufficient. Sometimes it is necessary not only to unload the bowels, thus 
getting rid of various secretions and other effete matter, but also to quicken 
or stimulate the action of the different glandular organs directly or indi- 
rectly connected with the intestine. For this purpose we have the sul- 
phate of magnesia, or, what is better, the sulphate of soda, magnesia, or its 
citrate, bitartrate of potash, calomel, and the compound cathartic pill. The 
more drastic cathartics, such as elaterium, jalap, and croton oil, are much 
less employed than in former years. ‘The salines mentioned produce watery 
discharges, thus unloading the blood-vessels, diminishing vascular fullness, 
reducing the temperature of the body, and inviting the flow of blood towards 
the intestinal mucous membrane. When the pressure is in this way removed 


_ from the interior of the vessels their capacity for receiving inflammatory 


products, especially of a liquid nature, is greatly increased; and hence their 
value in dropsical accumulations. For this reason cathartics are often asso- 
ciated with diuretics, as calomel, squill, and digitalis, or with the bitartrate 
or sulphate of potash. The diseases in which their exhibition is most clearly 
indicated are inflammation of the brain or its meninges, inflammation of the 
liver and of joints, and catarrhal attacks of the throat or lungs. They are 
contra-indicated in all cases where there is inflammation of the gastro-intes- 
tinal mucous membrane or the peritoneum, or where the patient is enfeebled 
by exhausting disease. Cathartics, I feel confident, are greatly abused. Ex- 
cept in early dropsical accumulations and active intracranial inflammation, 
energetic purgatives should be given with great reserve. 

Mercurials demand more than a passing notice, having been greatly abused 
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in the past, and being greatly slandered at the present time. As cathartics 
they are among our most certain remedies; as correctives of vitiated secre- 
tions, especially the intestinal and hepatic, they have no rival; as aplastic or 
defibrinating agents, they are most potent; and as sorbefacients, capable of 
disposing of inflammatory products, they are invaluable notwithstanding all 
the opposition encountered. I should regard their proscription as a public 
calamity. They are adapted to every stage of inflammatory disease: at the 
commencement, to remove all offending matters from the bowels; and after- 
wards, to establish the healthy action of the glandular apparatus of the skin 
and mucous membranes, kidneys, and liver; and also to subdue vascular ex- 
citement. The last effect is probably due to their antiplastic influence upon 
the blood, by which it is made less stimulating to the ganglia which influ- 
ence the action of the heart and arteries. At a still more advanced stage, 
and indeed after the inflammation has declined, their value is conspicuous in 
preventing structural change by resisting the production of fibrin, or by effect- 
ing its removal when once deposited. The diseases over which they exercise 
the greatest control are inflammation of the serous and synovial membranes, 
as the pleura, peritoneum, and the lining membrane of the articulations; in- 
flammation of certain mucous membranes, as those of the larynx and trachea; 
inflammation of the brain and its membranes; hepatitis, iritis, endocarditis, 
and syphilis in many of its manifestations. The preparations most desirable 
for use are calomel, corrosive sublimate, and blue mass. When a gentle 
cathartic action is desired, three or four grains of calomel, with the same 
amount of pulverized rhubarb, will generally secure this result; or six 
or eight grains of blue mass, followed in two or three hours by a Seidlitz 
powder, will act in much the same way. Where our object is to control 
inflammatory action, or its results, the dose should not exceed one-fourth 
of a grain of calomel, or one grain of blue mass, to be given according 
to the urgency of the case,—every hour it may be in some cases of croup, 
where minutes count as days. In other affections the value of alkalies as 
antiplastic remedies suggests their use in conjunction with calomel, as prac- 
ticed by Dr. Ludlow, of this city; and I have found great benefit result, espe- 
cially in croup, from administering one-sixth of a grain of the mild chloride 
of mercury and three grains of the bicarbonate of soda every hour until the 
disease begins to yield. The bichloride of mercury, either alone or in com- 
bination with the iodide of potash, has a more restricted application, being 
suited more particularly to the treatment of syphilis; and the same may be 
said of the protiodide of mercury. The tendency of the mercurial preparations 
to act upon the bowels will render it necessary to associate them, where the 
specific effect of the drug is desired, with a small portion of opium. Under 
all circumstances the greatest caution should be observed not to carry the 
mercurial impression too far. Salivation is rarely, if ever, necessary. Should 
the gums become inflamed, or any tenderness be experienced when closing the 
teeth firmly together, or the least odor discovered, the remedy must be sus- 


pended at once, or given at such intervals and in such diminished doses as - 


will barely maintain the impression as long as the case may demand. The 
extreme susceptibility of some persons to the constitutional influence of this 
remedy requires that the physician should keep the closest watch over his 
atient. 
: Anodynes.—These are among the greatest blessings we possess; for there 
is nothing so much dreaded as pain, and its existence in any great degree 
always operates to the detriment of a patient. They should always be 
administered in full doses after operations of any magnitude, when pain is 
experienced. ‘The relief from suffering and the mental quietude which they 
induce contribute largely, by keeping in abeyance the nervous system, to 
counteract inflammation and favor reparative processes. Unless, however, 
restlessness or pain is present, or is likely to be, I see no indication for their 
use, and do not advise their administration. It is sometimes a very nice 


point to determine when they should be given. During the period of sur-_ 


_ grain doses every two or three hours in some mint- 


——oO 


_ phia, laudanum, deodorized tincture of opium, liquor 
? 3 | b) 
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gical or traumatic fever, when the pulse is rapid, the skin hot and dry, the 
bowels costive, with headache and thirst, the effect of opiates is unpleasant, 
and they should be withheld until, by the free evacuation of the bowels, and 
the use of diaphoretics or refrigerants, the circulation becomes quiet and the 
temperature falls. If it is considered desirable to use them during this stage, 
by reason of pain or great nervous disturbance, they may be given most 
advantageously in combination with such articles as tend to increase the 
activity of the kidneys and skin. The following formulas embody the best 
combinations of the kind, in my experience: 


RK Antimonii et Potasse Tartratis, gr. 4; 
Spiritus Atheris Nitrosi, fZiii; 
Liquoris Morphiz Sulphatis, 
Aque Aurantii Florum, 44 fZss. 
M.—Sig. Dessertspoonful in half a tumbler of 
water every two hours. 


RK Morphiz Sulphatis, gr. i; 
Misture Potasse Citratis, f3 vss ; 
Curagoer, f3ss. 

M.—Sig. Dessertspoonful every two hours. 


After the stage of excitement is past, or when suppuration is established, 
anodynes are generally well borne. In intracranial inflammations their use is 
interdicted by some authorities; but I have never seen any effects, when they 
have been employed under such circumstances, cal- 
culated to shake my confidence in their value: on Fia. 40. 
the contrary, after depletion by bleeding or purging, 
and when associated with diaphoretics and diuretics, 
they are productive of great good. 

The preparations commonly used are opium, mor- 


morphie sulphatis, Dover’s powder, and chloral hy- 
drate. With some persons opiates do not act pleas- 
antly, giving rise to sick stomach or headache. 
With such we can sometimes secure their tolerance 
by combining with them a little hyoscyamus. One 
grain of the latter, with one-quarter of a grain of 
morphia, taken at bedtime, answers a good purpose. 
Chlorodyne can sometimes be used when all others 
fail; and the same is true of camphor and lupulin. 
The hypodermic use of morphia is particularly in- 
dicated when the stomach is irritable. One-quarter 
of a grain placed under the skin by the hypodermic 
syringe (Fig. 40) will usually produce a prompt im- 
pression in a few minutes. When we have to deal 
with restlessness rather than pain, the bromide of 
potash or of ammonia, given in twenty- or thirty- 


Hypodermic syringe. 


water, will be followed by excellent effects; and 


when associated with five or eight grains of chloral the result will be still 


more decided. 

Tonics.—Remedies of this kind are indicated when the inflammatory 
symptoms are rapidly declining and the patient’s strength begins to fail, or 
in cases where, the acute stage being past, a chronic condition is threatened, 
as manifested by a passive congestion of the vessels of the inflamed part, 
with swelling. What is demanded under such circumstances is tonicity of 
fibre and a more active exchange of blood. Quinia and the various prepara- 
tions of iron serve best. The former, though not so agreeable to the taste, 
should be administered in solution rather than in pill form, and in doses of from 
ten to twenty grains during the twenty-four hours. Of the iron prepara- 
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tions the tincture of the sesquichloride is perhaps the most reliable, and should 
be given in small doses frequently repeated, rather than in large ones at long 
intervals. Five drops every hour or two is better than twenty drops every 
three or four hours. Various elixirs of iron are much in use, but are not so 
reliable as the form described. Some of the vegetable bitter infusions act 
well, as those of gentian and cinchona. The old Huxham’s tincture (the 
compound tincture of cinchona) is a valuable preparation. 

Stimulants.—These, like tonics, are to be used when the system demands 
support, and should generally be administered with articles of nourishment, 
such as milk, in the form of milk-punch or wine-whey. Brandy, when pure, 
is to be preferr ed; but, if it cannot be obtained, whisky is the next best sub- 
stitute. When we have to contend with a sick or irritable stomach, cham- 
pagne will often be found to answer the purpose best. That stimulants are 
greatly abused in the sick-room there can be little doubt. They are fre- 
quently exhibited too early in the attack, or given in too large quantities. 
The necessity for them must be determined by the effect upon the circulation. 
If under their administration the pulse becomes less frequent and more full, 
the skin less dry and the patient more quiet, their use is proper. Whatever 
of prejudice is arising against alcoholic remedies, it is nevertheless true that 
they cannot be discarded entirely from the list of our resources without 
serious injury to the sick. No man can practice his profession long without 
discovering that in many cases his great duty is to sustain life and patiently 
wait and watch for the final triumph of what we are wont to call nature ; 
and these are cases demanding stimulants and food. 

Diet—The modern plan of stuffing patients from the very inception of an 
attack of disease or the reception of an injury is most pernicious, and de- 
serves the strongest condemnation. <A sick man with his system aflame with 
fever, with headache, dry skin, torpid bowels, scanty urine, and a disgust 
for food, does not want broths and other articles of nourishment. Nature 
under these circumstances abhors all such things, and the effect of their pres- 
ence in the stomach and intestines can only be that of a foreign substance, 
giving rise to additional irritation. Where the symptoms are as above stated, 
cold water,—with or without lemon-juice,—barley-water, or water vapor 
some toasted bread, or milk, supplies all that is needful. When the perio 
of febrile disturbance begins to subside, indicated by diminished frequency 
of the pulse, cessation of thirst, moist skin, restoration of the various secre- 
tions, and a more natural taste, then is the time to begin the administration 
of food, such as beef-tea or essence of beef, animal broths, milk, eggs, arrow- 
root, chicken or beef jellies, ice-cream, and still later, if the digestive organs 
are in a condition to receive such, cream toast and broiled meats. Nourish- 
ment should be given at stated intervals, like medicine, and not irregularly. 

Ventilation, etc—Attention should be paid to the condition of the atmos- 
phere of the sick-room, taking care to see that it is kept pure by the free ad- 
mission of fresh air, the prompt removal of all soiled dressings and of dejec- 
tions, the use of disinfectants, change of under-garments and bed-linen, the 
maintenance of a proper temperature,—not exceeding 68° or 70°,—and the 
allowing of no more persons in the room than are necessary to supply proper 
attention to the patient. Unless there be reasons to the contrary, as when 
there is inflammation of the eyes, or of the brain or its membranes, a free- 
admission of light 1s desirable. 

Nurses should be quiet, self-possessed, orderly, cheerful, and not given to 


whispering or to loud talking; they should possess the very rare tact of 


accommodating themselves to the whims and peculiarities of the sick, con- 
trolling or restraining them with such delicacy and kindness of manner as to 
conquer without opposition and to secure at once their confidence and good 
will. 

Having thus detailed the extent of our resources with which to combat 
inflammation, it is proper to state that in a considerable proportion of cases 
we find no necessity to do more than enjoin rest, together with cool anodyne > 
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lotions, a refrigerant mixture with a little morphia, and proper attention to 
the bowels and diet. Just so long as the natural resources of the system 
appear equal to the emergency, it is the duty of the surgeon to look on, 
carefully watching the progress of the case, and not presuming to interfere 
until these show signs of failure. He is a rash practitioner who is not con- 
tent to be the servant of nature and quietly wait until her voice is raised for 
help. 


CHRONIC INFLAMMATION. 


Chronic inflammation presents certain phenomena quite unlike, in many 
particulars, those of the acute form of the disease. In some instances the 
latter passes into the former either as a result of timid treatment or from 
favoring conditions of the general system; in others the process is wanting 
in active demonstrative features from the beginning. So subdued and insidi- 
ous is its course in some cases that much structural damage may be effected 
before even its existence is recognized. How often do we see extensive 
change in the hip-joint occurring before inflammation has been suspected! 
The same may be said of the liver; cirrhosis may be far advanced and yet 
escape the notice of the physician; and the pleura may also be the seat of 
inflammation, followed or not by effusion, and yet its existence be entirely 
overlooked. It is astonishing how uncomplaining the tissues and organs 
of the body are when quietly invaded. The morbid changes are effected so 
slowly and imperceptibly, without coercion, that the healthy and unhealthy 
consort together with a degree of tolerance which may mislead both the 
patient and the practitioner. 

Symptoms.—The phenomena which declare the existence of acute inflam- 
mation are also present in the chronic variety, but in a greatly modified form, 
as follows: ; 

Change of color—Instead of the red crimson blush of the former, the color 
is reddish-brown, purple, livid, or of a blue shade, the blood finding its way 
with difficulty through the part, losing its oxygen and assuming the char- 
acteristics of venous blood. It is quite common to notice in such parts 
stains of different hues, due no doubt to the deposition of pigment by the 
decomposition of blood-corpuscles.. Such discolorations may remain long 
after the disease subsides, and are most commonly seen upon the legs, about 
the seat of old ulcers. In the negro it is quite common to see, in the vicinity 
of such ulcers, the pigment completely removed, the parts being unnaturally 
white. 

Heat.—No perceptible rise of temperature, in many cases, will be detected 
by the hand, although it requires but the test of thermometry to prove that 
in chronic inflammation it is really elevated. 

Pain.—This is dull in its character, the patient often complaining only of 
soreness in the parts involved. 

Swelling. —This is the result of the effusion of serum or lymph. Generally it 
takes place slowly, and imparts a marked degree of hardness or induration to 


_ the affected parts. This condensation, unless the disease be controlled, tends 


to spread to the surrounding structures, some distance beyond the original 
seat of the disease, and destroys the pliancy and mobility of the tissues. The 
embarrassment to the venous circulation by this induration produces cedema 
in the parts contiguous. When serous tissues are attacked, such as the 
synovial membranes of a joint, or the peritoneum or pleura, the exudation 
consists largely of epithelial desquamation and serum, constituting drop- 
sies; when mucous membranes become the seat of such inflammation, the 
swelling will be determined by the depth to which the disease extends. 
When superficial, there being no obstacle to the escape of the exudation, the 
consistence of the latter will be watery, purulent, or muco-purulent, with 
abundance of epithelium, constituting a catarrhal variety; but when it 
involves chiefly the submucous or connective constituent, then the intu- 
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mescence may be great, as is seen in the larynx or trachea, offering serious 
resistance to the entrance of air by diminishing the calibre of the tube. 

Constitutional Symptoms.—In many cases of chronic inflammation there are 
no constitutional signs detectable; but in others, as where a joint is affected, 
or a bone or some internal organ involved, there will be restlessness, fever, 
perspiration, thirst, diarrhoea, and emaciation. The fever may be constant 
or continuous, or remittent in its type, with exacerbations, perhaps most 
frequently in the evening. 

Causes.—These are either local or general. Of the former, it may be said 
that whatever overtasks a part or an organ favors the disease. In this way it 
frequently follows acute inflammation, the part being so enfeebled or crippled 
as not to be able to recover itself; or, to state the matter in a more definite 
form, the vessels which have been overstrained by a superabundance of blood 
in an acute attack have not been able to contract to their normal size, and 
they continue to be overdosed with blood. Thus a joint once inflamed is prone 
to recurring attacks upon slight provocations, and in each succeeding one the 
chronicity is more and more marked. Again, the cause may be due to pro- 
longed functional activity: the stomach, habitually stimulated by food and 
drinks excessive in quantity or unsuited in quality, from the constant pres- 
ence of an undue amount of blood necessary to meet the unreasonable demands, 
becomes chronically inflamed; excessive walking may induce inflammator 
softening of the spinal cord, the vessels having been unduly dilated by the 
constant demand for blood, in order to honor the drafts upon the nerve-centres 
with which the motor nerves of the lower extremities are related; and the 
eye, from constant use, may suffer the most serious structural changes. 

Among the constitutional causes may be enumerated, diathesis, such as the 
strumous or syphilitic, in illustration of which we have glandular enlarge- 
ments, joint and bone disease; peculiar states of the system, such as are present 
in gouty and rheumatic persons, giving rise to inflammation of the kidneys, 
bladder, fibrous and joint structures; disease of special organs, as the heart, 
exciting bronchial catarrh; disease of the liver, inducing hemorrhoids; and, 
finally, any cause which enfeebles the system, such as protracted fevers. 


Pathology.—In chronic inflammation the vessels are found in a state of — 


unusual dilatation, with an increased quantity of blood in the affected part. 
The anatomical components of the inflamed district are filled with serum 
and plastic matter, the corpuscular part of which will be found in varying 
stages of organization,—in one place maintaining the usual form of leucocytes, 
at another advanced to connective-tissue corpuscles, and at others, again, 
having reached the stage of true connective tissue. This serves to fuse 
together the different structures, to destroy or greatly diminish the pliancy 
of the parts, none of which are proof against infiltration, and to render 
them thick, resistant, and hard,—a true hypertrophy. The walls of the ves- 
sels which traverse the inflamed district become adherent to the structures 
amidst which they are placed, and are thus rendered unable to contract upon 
their contents, so that the blood moves sluggishly along their channels and 
tends to maintain a constant state of congestion. With these changes the 
normal tissues undergo fatty transformations, completely changing their 
natural characteristics, and giving the whole a homogeneous, whitish appear- 
ance. This is well exhibited when cutting into the soft parts overlying a 
bone which has long been affected by necrosis. 

The phenomena differ much in different tissues, according as the serum or 
the lymph predominates. Thus, in mucous membranes, in addition to infil- 
tration, there may be increased glandular activity, manifested by profuse 
secretion; and there will often be a rapid formation and an equally swift 
desquamation of the epithelial cells, while occasionally, also, an imperfectly 
organized or false membrane is formed. When serous or synovial structures 
are attacked, such as the pleura, or a joint, should the serum be in excess, it 
will form interpleural dropsy (hydrothorax), or hydrops articuli; but should 
the plastic or fibrinous element dominate, there will be thickening from the — 
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formation of connective tissue, which either adheres to or becomes blended 
with the serous membrane. Under the same condition bands of a similar 
nature may intersect the cavity of a joint, abridging its movements, and 


giving rise to a form of anchylosis. Another condition, often seen in dis- 


eased joints, with sinuses in the soft parts, is the formation of badly-organ- 
ized granulation-tissue or fungosities. Suppuration or the formation of pus 
may take place in a chronically inflamed part, and when inclosed in a proper 
membrane it constitutes a cold abscess. 

Treatment.—The indications are, first, to remove the cause, to ascertain 
which the most searching scrutiny must be instituted; and, second, to restore 
the parts involved, as much as possible, to their original condition. To effect 
these ends the treatment is divided into constitutional and local. 

ConstiTuTIONAL TREATMENT.—The surgeon must first make a general esti- 
mate of the case with which he has to deal, just as a civil engineer takes a 
sweeping survey of the topographical features of a locality before he elabor- 
ates the details of his work. Among these preliminary considerations will 
be the age, sex, social condition, habits, antecedents, vigor or feebleness of 
the patient, duration of the disease, ete. The surgeon should never forget 
that chronic inflammation is not, like a mathematical statement, a fixed quan- 
tity, but is a condition of degrees, and therefore demands a treatment more 
or less energetic. : 

Rest—This is often of primary importance; and by rest I do not mean 
freedom from all motion, but from all voluntary motion. A patient with a 
chronically inflamed knee- or ankle-joint should not exercise on the limb, but 
it does not follow that the articulation should not be passively moved; a 
patient may be allowed to ride out in the open air with a fixed joint, when 
it would be obviously improper for him to walk. 

Diet or regimen.—This must be regulated with special reference to the case 
in hand. If the system is exhausted, either by disease, destitution, or bad 
habits, the diet should be generous, such as fresh meats, milk, eggs, substan- 
tial broths, and occasionally wines, brandy, or malt liquors. If, on the other 
hand, the patient has been a full, free liver, the diet should be more restricted 
and unstimulating, consisting of light broths, farinaceous articles, and milk. 

Medicinal agents.—In patients who have previously indulged freely in table 
excesses, the use of cathartics will be found necessary, such as blue mass 
followed by a dose of magnesia, sulphate of soda, citrate of magnesia, or the 
compound cathartic pill. In asthenic cases, a rhubarb pill, or a Seidlitz 
powder, will fulfill the purpose very well. 

Mercury is among our most valuable resources. We have no remedy 
which so modifies or arrests inflammatory phenomena, or which so certainly 
insures the removal of inflammatory products, as this much-abused agent. 
In strumous, tubercular, or broken-down constitutions its use is improper. 
The preparations best suited for administration are calomel, blue mass, and 
the bichloride. Here, as in acute inflammation, they should be given in 
small doses frequently repeated, as one-fourth of a grain of calomel, or one 
grain of blue mass, or the sixteenth or twentieth of a grain of the bichloride, 


_ three or four times a day, restraining their cathartic tendencies by the ad- 


dition of a small quantity of opium. They should never be carried to the 
extent of salivation. In cases of irritable stomach, mercury may be often 
advantageously introduced into the system by inunction. Sometimes, asso- 
ciated with iodine, as the protiodide of mercury, it will be found useful, in 
doses of half a grain two or three times a day. 

Jodine, in some of its forms of preparation, as the tincture, or solution 
(liugol’s), or in combination with potassium (iodide of potash), is another 
valuable alterative. The last has been for years a very popular remedy, and 
deservedly so. It may be given in doses of from five grains to one drachm 
three times daily, and should be largely diluted to prevent irritation of the 
stomach. In exhibiting this, or any other alterative preparation, | much 
prefer small doses frequently repeated: for example, instead of giving three 
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ten-grain doses (thirty grains) during the day, I prefer the same amount in 
six doses of five grains each. By such a plan I feel assured that we obtain 
more certainly the constitutional influence of the drug, without offending the 
stomach or disturbing the digestion. 

Cod-liver oil forms another remedy of great value. Its beneficial effects are 
most noticeable in children, although it is not without good results in the 
middle-aged and the old. Whenever there is debility, with loss of flesh, or a 
strumous vice of organization, such as is seen in pale children with swollen 
glands and purulent discharges from the mucous membrane of the nose, it 
will rarely disappoint us, provided the stomach will tolerate its presence. Its 
efficiency will be increased by the simultaneous exhibition of the iodide of 
iron, either in syrup or in pill. The oil should be given one hour after meals, 
and in doses of from one teaspoonful to a tablespoonful. 

Tonics form an important part of our remedial resources. Where the 
digestion is feeble, or the patient aneemic, or exhausted by the long continuance 
of disease or from the effects of injudicious treatment, they fulfill a valuable 
purpose. Those most worthy of notice are the compound infusion of gentian, 
—with or without the addition of the tincture of nux vomica,—quinine, com- 
pound tincture of cinchona, tincture of the chloride of iron, nitric or nitro- 
muriatic acid. Where the digestion is somewhat impaired, with want of 
appetite, and where mercury is not contra-indicated, the bichloride may be 
given with great advantage with the compound infusion of gentian. The 
following formulas may be used: 


kR Tincture Nucis Vomice, gtt. Ix ; 
Infusionis Gentian Compositi, f3 vi. 
M. Sig.—Dessertspoonful every four hours. 


R Acidi Nitrici, gtt. iv; 
Infusionis Gentianze Compositi, f Zvi. 
M. Sig.—Tablespoonful before each meal. 


RK Hydrargyri Chloridi Corrosivi, gr. ss; 
Infusionis Gentiane Compositi, f3 vi. 
M. Sig.—Dessertspoonful four times a day. 


Locat TREATMENT.—In many cases local treatment is all that will be 
required. Among the most important of this class of remedies are the fol- 
lowing: 

Removal of the cause-—Whenever practicable, this should take precedence 
of all else. Ifa sequestrum of bone has provoked the inflammation, it should 
be taken away, and the disease will disappear. If the eyelashes are inverted, 
change their direction, and the cure is assured. 

Local bleeding—To unload the vessels of a part already surcharged, is to 
diminish transudation and modify its nutrition. Blood may be taken by 
scarifications, incisions, cups, and leeches. Incisions not only deplete the 
blood-vessels, but also drain away the interstitial deposits, especially those 
of the more liquid kind, such as serum. 

Blisters, by producing a large flow of serum, and by the new action which 
they excite, are sometimes desirable. They may be large, covering directly 
the diseased part, or they may be small and frequently repeated, either over 
or at a little distance from the affected region. They are used with the 
greatest benefit after the abstraction of blood. 

Counter-irritation, by means of stimulating liniments, such as the linimentum 
saponis, or by mustard-plasters, will occasionally prove serviceable, by divert- 
ing the blood from the deeper parts. 

Alteratives, as the mercurial ointment, iodine ointment, tincture of iodine, 
and nitrate of silver, are often very useful. . 

Setons and issues, though far from being popular at the present time, are 
capable of doing great good, and will by-and-by be better appreciated. I 
believe they are capable of accomplishing all, and more than all, that is 
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claimed for the actual cautery. They should be placed at some distance from 
the diseased locality, yet not so far as not to influence its circulation. They 
should not be allowed to extend deeper than the subcutaneous cellular tis- 
sue. The seton may consist of a single thread introduced by a needle, the 
latter withdrawn and the ends of the thread knotted together; or an entire 
skein of silk may be used, the insertion of which can be effected either by a 
seton needle (Fig. 41) or by raising between the thumb and fingers a dupli- 


Fra: 41. 


Seton needle armed with silk. 


cation of integument, pushing a straight, sharp-pointed bistoury through its 
base, and then conducting along its blade a probe, armed with the seton. The 
favorite localities for the introduction of such are the back of the neck, 
the side of the thorax below the axilla, and the inside of the thigh. The 
irritation which follows its introduction is best allayed by means of a warm- 
water dressing or a poultice of flaxseed meal, until suppuration is well es- 
tablished, after which the seton should be gently moved, and cleansed with 
warm water and soap daily, covering it over with a pledget of lint, and 
securing the dressing with a strip of adhesive plaster. 

The issue is established by covering the surface selected with a piece of 
adhesive plaster, having an opening cut out of the centre half an inch in 
diameter, in which is placed a piece of caustic potash the size of a small pea 
and covered in with another piece of plaster. In two or three hours a slough 
will be produced, the separation of which is facilitated by a poultice. This 
ulcer is kept open by inserting into it a pellet of lint smeared with savine 
ointment, or a lentil bean, keeping either in place with a dressing similar to 
that described for the seton. 

Moxa.—The application of the moxa is not much used at present. Moxa 
may be made very readily by wetting some lint or cotton with a saturated 
solution of nitrate of potash, and then rolling it into a conical-shaped mass. 
After drying it is ready for use. It is occasionally prepared from the medulla 
of certain plants, which burns slowly after being dried ; also from the fungoid 
growths which are attached to decaying trees. In its application, the moxa 
should be supported in an instrument (Fig. 42) called the porte-moxa, the 


Porte-moxa. 


apex of the cone to be ignited and its base placed upon the skin. The heat 
gradually reaches the part, and as the fire approaches the base of the moxa 
the pain becomes intensely severe. 

Irrigation and pressure-—The constant application of cool water by means 


of an irrigating apparatus,—already described under the head of local reme- 
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dies in acute inflammation,—especially when conjoined with pressure by 
means of a firm roller, constitutes a method of removing inflammatory 
products, and thereby the swelling and induration, in chronic inflammation, 
unsurpassed by any other. By this plan, in ten days I have succeeded in 
reducing a limb measuring twenty-three and three-quarter inches in circum- 
ference to nineteen inches. 
Pressure alone, by a roller, elastic bands, or adhesive strips, will likewise 
i efficacious. By either plan the vessels are compressed, the amount of 
lood diminished, and transudation prevented, while the imperfectly organ- 
ized materials deposited in the midst of the tissues undergo such retrograde 
changes as insure their removal. 
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Manipulation—that is, rubbing, kneading, and moving the part with the 
fingers—forms another valuable resource. It is best adapted to cases in 
which the inflammatory action has in a great measure subsided, leaving the 
tissues thickened, matted together, and stiff. 

Electricity and galvanism possess a certain degree of discussing power over 
the structural changes of chronic inflammation; but I confess that I have 
not seen any uniformity of action in this direction. 

There are also agents which, by virtue of their action upon the living walls 
of the vessels, excite contraction, diminishing thereby the size of their channels, 
and thus preventing undue vascularity. Such are astringents, as the sulphate 
of zine, acetate of lead, nitrate of silver, alum, etc. These remedies are best 
adapted to the inflammation of mucous membranes, as the conjunctiva. 


In addition to the two general divisions of inflammation of which we have 
now treated, it is proper to state that other varieties are recognized among 
writers, arising in consequence of peculiar conditions of the general system, 
or from the presence of a dyscrasia. Thus, we have erysipelatous, strumous, 
tubercular, syphilitic, rheumatic, and gouty inflammation. These I regard in 
the light of complications, and believe their recognition to be of importance, 
as it enables us to modify the treatment,—as, for example, in erysipelatous 
inflammation we never lose sight of the tendency to form subcutaneous ab- 
scesses; in strumous, tubercular, and syphilitic inflammation, the necessity 
for tonic and alterative combinations must be kept in mind; and in the rheu- 
matic and gouty variety, we must attend to the depuration of the blood, 
through the kidneys and other secretory organs. This, however, is not the 
place to discuss such complications. 


Effects or Results of Inflammation—The results of inflammation are sim- 
ply those materials which pass from the blood-vessels into the midst of the 
tissues. They are sometimes spoken of as “effusions,” as those materials 
which “infiltrate the tissues,” at other times as “inflammatory exudations,” 
or “transudations.” They consist of liquor sanguinis, blood, and pus. 

1. Liquor sanguinis—This is the liquid part of the blood, consisting of 
fibrin, albumen, water, earthy and alkaline salts, and in which—in circulating 
blood—float the corpuscles. It is coagulable by heat and acids. External to 
the vessels the liquor sanguinis may lose fibrin and a part of its corpuscles, 
and appear as a colorless, watery fluid, called serum, and hence many authors 
speak of the transudation of the latter as a product distinct from the former; 
but, as we never find serum entirely free from the other constituents of the 
liquor sanguinis and responding to the same reactions, the transudation will 
admit of being treated under two varieties, the serous and the jibrinous, the 
chief difference being in the amount of fibrin respectively contained. Mr. 
Paget uses the terms “corpuscular” and “fibrinous;” Rokitansky, ‘croupous” 
and “‘fibrinous;” for the latter, Prof. Gross employs the word “lymphization.” 
Others have designated these two varieties “aplastic” and “plastic.” * 

a. Serous variety—This may appear very rapidly and in great abundance, 
a few hours only being sufficient to fill the cavity of the pleura or of a joint, 
or its production may be slow and almost imperceptible. It follows both 
acute and chronic inflammation, but most commonly the latter. Different 
structures, when inflamed, furnish it in widely different degrees. Connective 
tissue yields the largest amount: hence its abundance in fascial and serous in- 
flammations. Mucous membranes may pour it out from their free surfaces, 
in which case it contains leucocytes, epithelial cells, and increased glandular 
secretions, as seen in the early stage of inflammatory attacks of the Schnei- 
derian membrane of the nasal cavities, and in cholera; or it may accumu- 
late in the submucous stratum of connective tissue, as in cedema of the glottis. 
Serum is frequently mixed with other materials, which change its color. 
Thus, in ascites, hydrocele, and some cysts, it is of a yellow or straw color; 
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in cold abscesses it is sometimes seen as a whey-like fluid, containing cheesy 
a or masses of depraved fibrin. Occasionally it has a red or reddish- 

rown appearance, due to the presence of blood, in consequence of rupture 
of contiguous vessels. 

The presence of serum is not always an evidence of inflammation. To 
some extent it is always passing through the walls of the vessels and bathing 
the tissues. The normal moisture or succulence of cellular tissue is due to 
its presence; it is needful for pliancy, and fulfills, in some degree, the office 
of a lubricator to the component parts of such structures, as the synovial 
fluid does to joint-surfaces. It may appear also as the result of purely 
mechanical obstruction, as seen in the swollen limbs of the pregnant female 
from the pressure made by the gravid uterus upon the ascending cava, or 
in the arm when a tumor presses against the axillary vein. When diffused 
through the cellular tissue it constitutes anasarca. Pressure made upon such 
a part leaves, when removed, an indentation or depression. When serum 
accumulates in a serous or synovial cavity it forms dropsy, as abdominal 
dropsy or ascites, joint dropsy or hydrops articuli. This variety of transu- 
dation, so deficient in fibrin, possesses little or no power of organization. 

b. Fibrinous variety —The other form of liquor sanguinis transudation is 
characterized by a large amount of fibrin, and tends to organization. It is 
more especially the product of acute inflammation occurring in sound, vigor- 
ous constitutions. Its production is not alike in all tissues of the body. In 
inflammation of the serous membranes, such as the pleura or peritoneum, 
it appears quickly and in abundance, presenting usually one of three con- 
ditions: Ist, studding the surface of the affected membrane with a kind of 
frost-work roughness; 2d, in the form of bands and thread-like reticulations, 
limiting the movements of the contiguous layers of the membrane; and, 3d, 
uniting solidly together these layers by an intermediate tissue, and preventing 
all motion between them. These appearances are quite familiar as a result of 
pleurisy. 

Mucous membranes when inflamed yield a transudation similar, and not 
inferior in quantity, to that of serous membranes. <A notable example of this 
exists in croup, in which disease it is not unusual to see the fibrogenous 
material deposited as a membrane of almost leathery consistence, or even 
forming a perfect cast of the tracheal tube. Organs of a very compact con- 
struction, such as bone or tendons, when inflamed, yield a comparatively small 
amount of fibrin. 

Between these two varieties of the liquor sanguinis—serous and fibrinous, 
the first containing many organic forms but little fibrin, the second, much 
fibrin—are many intermediate grades of this transudation; a fact which 
depends upon the intensity of the inflammation, the condition of the blood, 
the constitutional integrity of the patient, and the tissue involved. The 
same conditions determine the fate of the transudation, whether it will end 
in reabsorption, organization, or suppuration. 

Inflammatory transudations differ essentially from those which take place 
as the result of blood-pressure from mechanical causes, such as follow the 


_ contact of a tumor with a great venous trunk; differ much from the consti- 
tution of the blood in the vessels of an inflamed district. This difference con- 


sists in the amount of both organic and inorganic constituents,—the former 
possessing a vast increase in cell organisms and an increased amount of the 
chloride of sodium and phosphates, the latter closely resembling serum. 
This increase can be accounted for only by the metamorphosis of the tissues 
inflamed. The proof of this statement will appear by an examination of the 
organic forms of an inflamed part, and by the analysis of the fluid which 
streams from a recent wound, such as that which soaks the dressings first 
removed from a stump after amputation. The cell constituents are migrated 
leucocytes and connective-tissue corpuscles, the latter passing from the stable 
to the mobile condition. 

This fibrinous exudation may work either good or evil. Among its friendly 
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offices is the repair of parts which have been injured either by the knife of 
the surgeon or by accidental violence; wounds are reunited, broken bones 
solidly joined together, depots of pus encapsulated, and foreign bodies become 
encysted to remain harmless in the midst of the tissues. On the other hand, 
mucous canals, such as the urethra or the lachrymal sac, may be narrowed 
or obliterated, forming strictures. or fistules; joint-surfaces may be united, 
producing anchylosis; opacities may result, destroying the transparency of 
tissues, as the cornea, and so damaging the vision; together with many other 
structural changes with which every surgeon is familiar. 

2. Transudation of blood.—Inflammatory exudations are mingled with blood- 
corpuscles, the coloring-matter of which often gives a peculiar shade to the 
material. Their presence is due both to migration and to rupture of the old 
or new vessels, the walls of which have been over-distended, or softened to 
such a degree as to be unable to withstand the pressure of the blood-currents. 
It may amount to a real hemorrhage, and by its presence disturb the favor- 
able progress of the case. There is no reason to believe that these red cor- 
puscles play any important role in the work of organization or repair. 

3. Suppuration, by which we mean the formation of pus in a part, is one of 
the most common results of inflammation. This material is one with which 
the surgeon has much to do. 

What is pus? As seen when taken from an acute abscess in a healthy 
person, it is a yellowish-white fluid, with often a greenish shade, apparently 
homogeneous, of a creamy consistence, unctuous or viscid to the touch, having 
a sweetish taste, almost free from odor, with a neutral reaction, and a specific 
gravity ranging from 1021 to 1040. 

If this fluid be placed in a test-tube and allowed to stand for a time, it will 
separate into two portions,—an upper, clear, thin layer, which is serum, 
liquor puris, or intercellular material, and a lower portion, having a yellowish 
color and more consistency, which consists of cells, pus-cells. 

The chemical composition of pus, in consequence of the contained protean 

matters, has not been absolutely determined. 
_ The serum or pus-liquor holds in solution the same materials as the serum 
of the blood, 7.e., water, albumen, mucus, extractive matters, fat, and different 
salts,—principally chloride of sodium. Besides the constituents above men- 
tioned, pus is now known to contain several other matters, such as pyin, 
paraglobulin, myosin, tyrosin, fatty acids, and leucin. 

Microscopical appearances.—W hen a portion of pus is placed within the field 
of the microscope, it is seen to consist of cells from 3,5 to ss4oq of an inch 
in diameter, having various forms, and filled with minute granules. These 
cells possess amoeboid movements, and are really living organisms (Fig. 43). 
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a, Living pus-corpuscles. b, Dead pus-corpuscles. c, Dead pus-corpuscles treated with 
acetic acid, showing nuclei. 


If a little dilute acetic acid be placed upon the slide, the granular particles 
quickly disappear, and the nuclei—from one to four—come out clearly defined ; 
after which, if an alkaline solution be added, the entire cell disappears. 

Although these bodies are living organisms endowed with the power of 
growth, multiplication, and locomotion, and with a capacity to assume various 
forms, yet, as we see the corpuscles when taken from abscesses, most of them 
have lost these attributes, are dead, and, either within or without the body, 
have become the prey of destructive chemical action. 
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Pus having the characteristics described is termed healthy or laudable pus ; 
but from modifying circumstances other varieties are recognized, as follows: 

1. Ichorous,—when it possesses but little consistence, being thin, and irri- 
tating or excoriating the parts with which it comes in contact. Open cancers 
and gangrenous tissues supply pus of this nature. 

2. Sanious,—when it is mingled with blood, presenting a mixture of dark 
red and yellowish-white or straw color, and often exceedingly fetid, such as 
flows from old ulcers or sinuses leading to diseased bone, and which frequently 
centain bone salts, especially those of’ lime. 

3. Curdy or scrofulous——when thin or whey-like, and containing cheesy 
flakes or little masses of caseous-like matter. Cold abscesses, abscesses of 
lymphatic glands, and joint disease furnish good examples of this kind. 

4, Muco-pus,—when whitish and slightly ropy, being a mixture of mucus 
and pus. This variety is often seen in chronic inflammations of the bladder, 
or of the nasal mucous membrane. 

5. Gummy or ropy—This variety is frequently seen in syphilitic constitu- 
tions, especially in the breaking down of gummy tumors; the fluid is straw 
color, and has the consistence of thin syrup or gum mucilage. Abscesses 
which follow the use of hypodermic injections furnish pus of this kind. 

6. Contagious.—Certain kinds of pus, when applied to the body under 
favorable conditions, are capable of producing both local and general infec- 
tion. This is called contagious pus. A familiar example of local infection is 
that from purulent ophthalmia. It is not an unusual circumstance to see large 
numbers of boys and girls in houses of refuge and homes, attacked by this 
disease from using the same towels, and even the same basins. Such was 
the case at the Philadelphia House of Refuge and other public institutions 
a few years since. Gonorrhea is another example. In other instances the 
constitution becomes invaded, as in smallpox, syphilis, glanders, ete. It is 
not, however, the pus, but most probably certain organic forms or particles of 
living matter associated with it which poison the general mass of the blood. 
Burdon Sanderson* and Professor Cohn have shown such forms in vaccine 
virus, consisting of chaplets of minute spheroids, designated by the latter “ mi- 
crosphera vaccine,’ which, from their capacity of division and their behavior 
under chemical reactions, are known as micrococci. 

A great number of substances may be accidentally mixed with pus, such 
_as the secretions of glands, epithelial cells, shreds of dead tissue, particles of 
bone or its salts, pigment, and blood. It may contain gases of different kinds, 
as in abscesses near the rectum,—also certain minute organisms, which in 
some instances are said to produce a blue color, like that seen in the blue milk 
described by Liicke, but which would seem rather to be due to a crystalline. 
substance residing in the serum, discovered by Fados, and called pyocyanine. 
This blue pus was seen by Dr. Gibb} in the case of a female whose mammary 
glands were affected, and, from the changes produced by certain chemical 
tests, was attributed by him to the presence of cyanuret of iron. His paper 
contains a record of ten cases collected from various sources. Pus of different 
shades of color is described by the same writer, such as olive, orange, slate, 
black, and green. Blood in different amounts, and in different stages of dis- 
integration, will supply many shades of red; and bile will furnish several 
varieties of a yellow or orange color. 

Diaaenosis or Pus.—In most cases a simple inspection by the eye will 
enable us to pronounce with certainty as to the existence of pus in a fluid; 
yet sometimes it is found mixed with other matters which conceal its pres- 
ence and demand either instrumental or chemical tests for its recognition. 
The resemblance between the pus-corpuscle, the mucus-corpuscle, and the 
white blood-corpuscle is so exact that the microscope has not established 
any distinction, and their identity is no strange doctrine at the present time. 


* Observations on the Pathology of the Infective Processes, Twelfth Report on Medical Affairs, 
Privy Council, 1870. : 
+ British Medical Journal of Science, vol. vi. page 201, new series, 1850-51. 
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The addition of liquor potassee to a fluid in which pus is supposed to exist 
will, in the event of its presence, produce a thick, ropy, gelatinous condition. 
No such appearance will follow if mucus alone be present; on the contrary, 
the fluid will become thinner. 

Dr. Day, of Geelong, has introduced a test which deserves notice. It con- 
sists in adding a very little water to a fluid supposed to contain pus, and then 
a few drops of a liquid prepared by exposing to the air an alcoholic solution 
of guaiacum (saturated) until it acquires the property, by the absorption of 
oxygen, of assuming a green color when brought in contact with iodide of 
potash. If pus, however small in quantity, be present, a blue color will be 
produced. Dr. Day* states that when applied to dried pus of a laudable 
character the test proves inert, but if the same be moistened with water 
the characteristic reaction appears. He found, also, that there was a very 
important difference in the persistence of the susceptibility of different kinds 
of pus to respond to this test, alleging that pus from phlegmonous erysipelas 
or carbuncle, however dry, retained the property of answering to the test for 
months, when moistened; and he attempts in this way to explain the preva- 
lence of erysipelas in moist states of the weather. This test liquid, if kept 
on hand for any length of time, must be placed in the dark, and in a well- 
corked bottle, since the air and light induce such changes as render it entirely 
valueless. 

Origin of pus.—This is probably twofold: first, and principally, from the 
vessels, migrated leucocytes or white blood-corpuscles; and, secondly, from 
the stable connective-tissue corpuscles, rendered again active by the inflam- 
matory transudation. The pus-cell is undistinguishable from the colorless 
blood-corpuscle, whether contrasted in size, form, or behavior. In this view 
of the subject, or in a histological sense, every inflammation results in sup- 
puration or in the formation of pus, but in the technical sense it is the super- 
abounding presence of pus that constitutes suppuration. 

Theories of suppuration—Simpson taught as early as 1722+ that pus was 
formed in the blood-vessels and was therefore a secretion. This view was 
adopted by Dr. John Morgan, one of the founders of the Medical Department 
of the University of Pennsylvania, and advocated by him in a thesis in 1763, at 
Edinburgh, where he obtained the degree of Doctor of Medicine. This thesis 
was entitled “J/vozoectc, sive Tentamen Medicum de Puris weeps 
This doctrine of pus being a secretion was embraced by Hunter and accepte 
generally by the profession of Europe. Hunter did not believe that pus, as 
such, existed in the blood, but held that it was formed by certain changes or 
new combinations which it underwent while passing through the vessels. 
For these changes he supposed some alteration in the structure and disposi- 
tion of the old vessels or an improvised system of new ones,—something, it is 
presumed, like the so-called “pyogenic membrane” of the French. 

Gendrin, in his ‘“ Anatomical History of Inflammation” (1826), speaks of see- 
ing the blood-corpuscles when becoming stagnant in the mesentery of the frog 
gradually change into pus, by losing their coloring envelope and assuming 
a yellowish-gray color. Kaltenbriinner not only saw and described what 
was seen by Gendrin, but affirmed thatthe solids participated in the purulent 
product, as numerous granular particles were observed to separate from the 
parenchymatous structures of the parts inflamed and become changed into 
pus. Is it not probable that in these very early instrumental studies of 
Gendrin and Kaltenbriinner we have the germs of the modern doctrines of 
Virchow and Cohnheim, the difference being in the interpretation of phenom- 
ena? In addition to the production of pus in the vessels and from the solids 
of an inflamed part, others, as Carswell,§ believed that blood extravasated in 
a tissue underwent purulent transformation. Thus stood the subject of pyo- 


* Medical Times, March 11, 1871. 

+ Dissertationes de Re Medica, 1722. 

{ Professor Carson’s History of the University of Pennsylvania, page 45. 
@ Illustrations of the Elementary Forms of Disease. 


a 


SUPPURATION. 93 


genesis until the inauguration of the cell doctrine by Schwann and Schleiden. 
They assumed the existence of a structureless “blastema” or formative fluid, 
out of which, by the aggregation of particles about a nucleus, arose cells. 
In this way, according to Schwann, pus-cells originated in the serous trans- 
udation consequent upon inflammation. With certain unimportant modifi- 
cations, this was:the doctrine of Hughes Bennett. Paget regarded pus as a 
degeneration of lymph or dead exudation corpuscles, and Rokitansky be- 
lieved it to be formed from inflammatory plasma or transudation. With the 
“cellular pathology” of Virchow was introduced a new doctrine as to the 
origin of pus; one which confers on this substance the distinction of a young 
tissue, and makes it the product of the rapid proliferation of connective-tissue 
corpuscles and epithelial cells. Dr. Lionel Beale gives to the cell masses of 
living matter the name “germinal” or “formative matter.” He combats the 
doctrine of Virchow, as well as all others which preceded it, asserting that 
pus consists of germinal masses of matter, which under the stimulus of in- 
flammatory exudation become increasingly active, multiplying and producing, 
as “formed material,” the cell wall and cell contents, except the nucleus. 
These bodies constitute the pus-corpuscles. 

Still later we have the very remarkable experiments of Cohnheim, who, 
after introducing a coloring substance, such as aniline, into the blood of a 
frog, found it in the pus-corpuscles of the inflamed cornea of the animal. 
This fact, together with the migration of the blood-corpuscles observed to 
take place through the walls of the vessels, constituted plausible ground for 
the doctrine of the identity of pus-cells with the white corpuscles of the 
blood. : 

Thus, in summing up this rapid review of pyogenic literature, we have 
pus-corpuscles viewed as a secretion; as the result of the decomposition or 
destruction of tissue; as a product from a formless blastema; as derived from 
proliferation of connective-tissue corpuscles; as born from germinal matter; 
and as leucocytes or migrated white blood-corpuscles. 

In view of all the facts now in our possession, there can scarcely be a doubt 
that pus is derived from two sources, namely, the white blood-corpuscles and 
the corpuscles of connective tissue. Billroth, Von Recklinghausen, Hoffmann, 
and others, believe that the latter play a very important role in the process. 

Causes tending to suppuration—The tendency to the formation of pus varies 
greatly in different individuals. One person may be the subject of an exten- 
sive inflammation terminating by resolution, while in another a very slight 
attack is followed by suppuration. One man undergoes an amputation, and 
the wound heals almost by the first intention, while a second, whose consti- 
tutional organization apparently does not differ from that of the other, will, 
after a similar operation, have a suppurating wound for weeks. The cause 
of such diversity can only be referred to peculiarities of constitution which 
lie beyond our knowledge. In some instances the cause is apparent from the 
existence of a scrofulous or tuberculous diathesis; or it may be found in an 
overwhelming inundation of the inflamed tissue with transudation, for ex- 
perience has shown that the more abundant the infiltration the more probable 
will be the production of pus. 

A third cause is to be found in the character of the inflammation, as when 
a part is invaded by erysipelas, in which disease the tendency to suppuration 
is very marked. 

A fourth cause is the entrance into the system of certain septic ferments, 
as in smallpox, in consequence of which the most extensive suppurations 
follow; or, indeed, of any poisons, whether applied to the surface, as in 
purulent ophthalmia, or which internally admitted so modify the blood as to 
induce an asthenic state of the system. A familiar example is seen in the 
abscesses following typhoid fever. 

A fifth cause is in the tissue involved. Mucous membranes, ordinarily, 
when inflamed, tend to suppuration,—as shown in catarrhal attacks of the 
air-passages. 
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A sixth cause is mechanical irritation, such as results from the presence of 
any foreign body in the tissues. In this way a ball, portions of clothing, or 
dead fragments of bone, will excite suppuration. Thus also may vast num- 
bers of abscesses be formed in the internal organs by disintegrated masses 
of a thrombus plugging up the minute vessels into which they are carried 
by the circulation. Subcutaneous wounds, such as are made in the division 
of tendons and fascia, have little tendency to suppurate: the exclusion of air, 
with its germs, perhaps, explains this fact. 

Tissues in which suppuration occurs.—W herever we find cellular tissue there 
may we expect suppuration. The more abundant this tissue the more likely is 
inflammation to result in this manner. Structures in which connective tissue 
is absent, such as cartilage, do not suppurate; a ball lodged below the deep 
fascie, or even in internal organs, is more likely to become encysted than 
when subcutaneous. I can conceive of no reason for this except the com- 
paratively small amount of connective tissue existing in and between muscles 
or uniting the components of other organs. Subcutaneous abscesses are far 
more common than deeper collections of pus. 

Inflammation of mucous membranes results in suppuration very quickly. 


Serous membranes when inflamed tend either to adhesion or to serous effu- 


sion. If an inflammation attacks the mucous membrane of the nose or of the 
bronchi, a few hours are all that is necessary to produce suppuration; but if 
the pleura should be the seat of inflammation, in the same length of time 
the two layers, costal and pulmonary, will either be glued together by lymph 
or pressed asunder by serum. 

This fact, then, that the more abundant the connective tissue the more 
common the suppuration, is strongly corroborative of the alleged part which 
connective-tissue corpuscles play in the formation of pus. 

Absorption of pus.—Pus once formed in a part may disappear in three ways: 
1, it is possible for many of the corpuscles to re-enter the vessels; 2, others 
may become stable connective-tissue corpuscles ; and, 3, the serum may enter 
the vessels, leaving the corpuscles behind, which, forming a cheesy pulp or 
emulsion consisting of granules, fat, and other débris of both cells and tissue, 
may be entirely removed by the vessels, or, when not in large amount, become 
converted into a cretaceous mass by the deposition of the salts of lime. 

Value of suppuration—Among the older physicians much importance was 
attached to suppuration, believing, as they did, that such a discharge, whether 
spontaneous or artificially produced, served to eliminate matter prejudicial to 
the well-being of the body, depurating the blood, and attracting disease from 
_ internal organs; and hence, with this school, setons and issues played an im- 
portant part in the treatment of affections of the lungs, liver, and brain. I 
am convinced, from personal observation, that they often work great good in 
chronic inflammations where the patient’s strength has not been too much 
impaired, not by depurating the blood, but by acting as counters as and 
depletents. 

There is a wide-spread impression also that pus is frequently a vicarious 
discharge, attracting disease from other organs, and that therefore no attempt 
should be made to arrest its flow. Hence the care with which pustular erup- 
tions upon the scalp of children, fistulas, and old leg-ulcers are often cherished 
as safety-valves to the system. I have been unable to discover any such 
relation, and have never seen any evil results from their cure. Pus when 
pure furnishes protection to granulating surfaces, but perhaps its most won- 
derful property is seen in the channeling which it effects between distant 
points, and by which it is conducted harmlessly out of the body. 

Signs of suppuration.—Generally suppuration is preceded, at least in all 

acute forms of the disease, by well-marked inflammatory phenomena, such as 
redness, pain, heat, and swelling. 

Redness.—This symptom i is at first quite intense, but changes as the process 
advances, the color becoming darker, and almost purple. The skin assumes a 


smooth, glossy appearance, the parts around when pressed upon are cedema- 
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tous, and this is especially true if the pus is situated at a distance from the 
surface or underneath the deep fascie. A sallow or cream color is also a fre- 
quent characteristic of deep abscess. Suppuration of an internal organ may 
give rise to periodical redness; for example, the evening flush in certain dis- 
eases of the lungs. 

Pain.—This, like the pain of inflammation, differs according to the nature 
of the structure involved. When deep tissues are attacked, it is a dull, heavy 
ache; in other cases it is acute and lancinating, as in abscess of the mammary 
gland; or throbbing and pulsatile, with a feeling of great tension or fullness 
of the part, as in felon. When the suppuration is mature the pain usually 
ceases. The pain is sometimes periodical, as in disease of the bones or joints, 
coming on in the evening and continuing for several hours. 

Heat.—The temperature of the part, at first high, diminishes after the sup- 
puration is well established. 

Swelling—The degree of alteration of form will be determined by the re- 
sistance encountered from depth of structure and the more or less compact 
nature of the tissues involved. When the matter is deeply placed, little or no 
swelling may appear externally, and the only evidence, aside from the previous 
history, will be a brown or leaden color of the skin, with cedema, and at some 
point diminished resistance to pressure. The more abundant and loose the 
connective tissue the greater will be the swelling. The prevailing form, 
however, when not resisted by peculiarities of structure, is a conical one. 
The exact situation of a purulent accumulation is often revealed by its form, 
as in the submaxillary region when outlined by the attachments of the sub- 
maxillary fascia, or by the point at which it seeks to be discharged, as at the 
outer side of the crural arch in psoas abscess. The tendency of pus to seek 
the surface of the body is one of the remarkable facts connected with its 
history. It cannot be explained by the theory of its taking the direction of 
least resistance. Ifso, why should an abscess of the liver tend to the surface 
of the abdomen rather than into its cavity, or one below the deep fascia of the 
neck to the surface rather than towards the thoracic cavity? Rindfleisch* 
ascribes it to the diffusion of connective tissue, which is itself capable of being 
resolved into pus; but the explanation is defective: it will not account for 
the external discharge of either a hepatic or a pulmonary abscess. It is 
sometimes called the intelligence of matter. I know of no such material 
endowment aside from the operation of a law of conservation impressed upon 
every part of the body by its Divine Maker. 

The progress of suppuration towards the surface renders the part acumi- 
nate, or forms what is termed “pointing.” It is rare for superficial abscesses 
to have more than one place of pointing: deep ones may have several. At 
the summit of the elevation the skin is very thin, of a purple or yellow color 
from the pus being visible, devoid of sensibility, and finally gives way, allow- 
ing the contents to escape. 

Fluctuation—As suppuration advances there is an alteration not only of 
form but also of consistence. The swelling becomes softer as the tissues 
become fluid, and when subjected to certain manipulations yields the sensation 
of fluctuation. There are three methods of ascertaining the existence of 
fluctuation, namely, palpation, alternations of pressure, and triple pressure. The 
first is accomplished by placing one or more fingers lightly upon one side of 
the swelling, and tapping or percussing the opposite side with a single finger 
of the other hand. The second, by placing one or more fingers of the two 
hands on opposite sides of the swelling, and alternately making pressure: as 
_ the fluid is displaced by one hand the wave is felt by the other. The third 

method, and the one which is best adapted to small accumulations, consists in 
embracing the swelling between the thumb and fingers of one hand while the 
summit is pressed by a single finger of the other. For large collections, either 
purulent or serous, the first is the most positive, but for small ones the second 
and third are to be preferred. Tact is requisite in the practice of all, and is 


* Pathological Histology, Translation, Phila., 1872, page 113. 
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attainable only by practice, the secret consisting chiefly in delicacy of touch 
and contact. 

In chronic or cold abscesses the local phenomena may be entirely wanting, 
the process being slow and insidious, while the constitutional ones after the 
suppuration is established assume the gravest character. 

CONSTITUTIONAL S1GNs.—Suppuration, when extensive, or in parts endowed 
with peculiar sensibility or possessing much resistance of structure, gives rise 
to well-marked constitutional disturbance. When the transudation assumes 
the suppurative transformation, the patient experiences rigors alternating 
with heats, fever, and profuse sweats. These rigors in deep abscesses may 
return at regular periods with the uniformity of an intermittent. The severity 
of both constitutional and local symptoms depends much upon the location of 
the disease. When suppurative inflammation takes place in the ischio-rectal 
fossa, under the temporal fascia, in the tonsil, or under the post-auricular 
aponeurosis, we may have a rapid pulse, dry tongue, dry, burning surface, 
incessant thirst, great restlessness, and delirium, with diminished renal and 
other secretions. When suppuration is prolonged, even though not very 
abundant, it makes a profound impression upon the system. The face becomes 
pale, the palms of the hands and soles of the feet burn, the pulse is frequent, 
a steady emaciation goes on, the appetite fails, the cheeks glow with an 
unnatural redness, there are evening or night sweats, perhaps diarrhea, and, 
indeed, all those symptoms which characterize hectic fever. 

Diaenosis.—The recognition of an abscess is not always an easy task. The 
most egregious and not unfrequently fatal mistakes have been made, and not 
a year passes that I do not witness swch errors. The usual characteristics of 
acute abscess, such as change of color, pain, swelling, pointing, and fluctua- 
tion, are not peculiar to this disease alone, but are met with in other affec- 
tions. The conditions most likely to be confounded with abscess are serous 
accumulations either as an infiltration or in the form of cysts, aneurism, 
encephaloid growths, adipose tumors, and hernia. 

There are certain localities very prone to infiltration of serum, as the eye- 
lids, prepuce, back of the hand, and the neighborhood of articulations, and 
such infiltrations will impart a sensation to the finger simulating fluctuation. 
These intumescences are unlike abscess in the following particulars: there is no 
contrast of color, but a uniform redness over the entire surface ; there is no point- 
ing, no thinning of the skin; and the render is equally yielding at all points. 

Cysts may be distinguished from abscess by the absence of any inflamma- 
tory history, by their want of color or tenderness, by their slow growth, and 
by the absence of rigors. When so situated as to admit of the “light” test, 
they are often found translucent. 

Aneurism.—W hen an abscess forms over some great vessel, as in the axilla, 
groin, or popliteal space, it will resemble somewhat an aneurism. How shall 
we distinguish one from the other? 

In acute abscess there have been the signs of previous inflammation. Not 
so in aneurism. This does not apply to cold abscesses ; but the patients who 
furnish examples of the two diseases are very unlike. Pale, scrofulous per- 
sons, under twenty years of age, are the subjects of cold abscess, while aneu- 
rism occurs in vigorous adults. Both may pulsate, but the pulsation of an 
aneurism is expansive, or eccentric. I mean by this, if an aneurismal swell- 
ing be grasped by the fingers, it will be felt to expand centrifugally in all 
directions. In abscess, the movement is one of upheaval, produced not by 
any force within the swelling, but by one exterior to it. It is sometimes 
possible, by insinuating the fingers beneath, so to isolate an abscess as to 
remove it beyond the influence of the underlying vessels. Never so with 
aneurism. Generally in the latter the ear will detect a bruit. Not so in 
abscess. Pressure on the cardiac side of either an aneurism or an abscess 
will arrest pulsation, but the former will diminish in size, while the latter 
will remain unchanged. Pressure on the distal side will increase the tension 
of an aneurism; it has no effect on abscess. Both aneurisms and certain cold 
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abscesses, as psoas, when pointing in the groin, can be “ reduced,’—that is, 
their contents pressed out of sight; but when that pressure is removed, the 
sac of the former will be refilled rapidly, the latter slowly. There will also 
be a history of bone disease in the latter. 

Encephaloid growths, possessing, as they so frequently do, conical projec- 
tions, with local discoloration and deceptive fluctuation, are not unfrequently 
mistaken for abscess and laid open with the bistoury, to the great injury of 
the patient. The chronic and—in the early stage—painless course of en- 
cephaloid disease, its possessing not one but multiple eminences, and frequently 
the enlarged veins running over the surface, will indicate its true nature. 
Mistakes, when committed, have been generally due to confounding elasticity 
with fluctuation, but these are very different. 

Adipose tumors.—These may be distinguished from acute abscess by the 
absence of any inflammatory history, by their heing without cedema or indu- 
ration, and by their having a doughy consistence and lobular form. 

Hernia.—In differentiating abscess from hernia the following considera- 
tions will conduct us to a just conclusion. Hernias are confined to certain 
definite regions not common to abscesses. They often occur suddenly, after 
some unusual effort; their progress is from above downward; they recede in 
the recumbent, reappear in the erect, position; usually they are reducible, 
elastic, doughy, resonant when containing intestine, and impart a distinct 
impulse to the hand in coughing. I have frequently known cold abscess 
below Poupart’s ligament confounded with femoral hernia; but the mistake 
is inexcusable. Psoas abscess when it finds its way to the thigh is always 
on the outside of the vessels; hernia is on the inside. 

We have still one resort in cases of“ doubt, which generally gives a satis- 
factory solution of the problem, and that is the exploring needle (Fig. 44). 


Exploring needle. 


This delicate instrument is simply a fine needle containing a groove. It 
may be thrust with impunity into any growth, and will conduct away a 
portion of the contents, if such exist, whether pus, blood, serum, or air. It 
is one of the most important aids in diagnosis, and resolves many surgical 
difficulties like a charm. 


Divisions of Suppuration—Suppuration may be divided into superficial, 
diffused, and circumscribed. 

SuPERFICIAL SuppuRATION.—In superficial suppuration the pus is poured out 
from a free surface, as the mucous membrane of the nose, urethra, vagina, etc. 
Examples of this are seen in catarrh, gonorrhcea, and leucorrheea. 

Dirrusep SuppurAtion.—In diffused suppuration the pus, having no limiting 


barrier, travels in different directions, infiltrating or separating the parts in 


which it occurs, and often inflicting great structural damage, such as is fre- 
quently seen in erysipelas, after compound fractures, poisoned wounds, and 
severe contusions. he extremities, scalp, and abdominal parietes suffer 
most frequently. When the suppuration occurs beneath the occipito-frontal 
aponeurosis of the scalp, the periosteum is liable to be separated from the 
bone; and the same is true of other parts, in deep suppurations. 

This variety is met with in both good and bad constitutions. It is cer- 
tainly not always due to deficiency of fibrin, by which the interspaces of the 
cellular tissue are sealed up and an obstacle offered to the purulent diffusion, 
but often to a wide-spread inflammation of the connective tissue, or to its 
insufficiency in amount. ; 
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Both of these causes operate in those cases of the disease which follow 
compound fractures, where the suppuration extends between separate, or the 
fasciculi of individual, muscles, and where the connective component is sparse 
as compared with the subcutaneous layer. 

Instead of being a disease, as has been alleged by some writers, peculiar to 
scrofulous and broken-down constitutions, it has, in my experience, most fre- 
quently occurred in patients of the very best organization. Erysipelas, which 
so often gives rise to this kind of suppuration, is a disease of the robust as 
well as of the weak. I have seen all the cellular tissue of the inferior ex- 
tremity destroyed by diffuse suppuration from exposure, even in a man of 
exceptional vigor and strength of body. In those instances of the disease 
which follow the introduction of some poisonous substance into the body, 
as in dissecting or post-mortem wounds, it is reasonable to suppose that there 
is some alteration in the constitution of the blood. 

Symproms.—As seen in erysipelas and after surgical injuries, the local signs 
may attract at first but little notice, the earliest indication of mischief being 
the constitutional disturbance. The patient is suddenly seized with a chill 
or rigors, followed by heats and copious perspirations; the circulation be- 
comes quickened, the pulse being small and frequent; there is thirst, loss of 
appetite, and restlessness, with general derangement of the renal, intestinal, 
and other secretions. If the disease is extensive, and accompanied by much 
structural injury, the general symptoms become more urgent and threaten- 
ing. The tongue assumes a dry, red, shining appearance, sometimes with a 
streak of dark fur along the centre; the strength rapidly fails; delirium sets 
in; the face becomes sallow and pinched ; and the patient dies from constitu- 
tional irritation and blood-poisoning. 

The local symptoms are somewhat peculiar, as contrasted with other forms 
of suppuration. The color is a dark, dusky red; the swelling not defined, 
nor very prominent, but diffused; the skin cedematous, from effusion of serum, 
especially when the pus is deeply situated, as under a resisting fascia; the 
pain extends over a considerable surface, instead of being concentrated, and 
sometimes is felt at a point remote from the disease. When the pus is con- 
fined in the profound parts of the neck, from pressure upon the brachial 
plexus of nerves, the pain or numbness may be experienced in the arm or 
hand; when in the buttock, the pain may be in the leg below, along the 
course of the sciatic nerve and its branches; when the parts are palpated, or 
pressed alternately between the hands, provided there is little resistance of 
tissues, a sound may be elicited similar to that of water in a half-filled rubber 
bag or bladder; the parts have lost their elasticity and firmness, and are soft 
and unresisting. 

Diffuse suppuration, when not early recognized and promptly treated, is 
attended with the greatest danger to both limb and life. It is not the local 
damage done that renders our prognosis grave,—although that of itself is 
serious,—but it is the transudation and tissue-sewage which spoil the blood, 
rendering it unfit for the demands of the organs, and developing the typhoid 
symptoms which so rapidly supervene. 

TREATMENT.—The treatment of diffuse suppuration should be decisive. The 
surgeon, in all cases where the disease is likely to occur, should make frequent 
and critical examinations. In phlegmonous erysipelas, it may be forestalled 
by free incisions into the part, unloading the subcutaneous cellular tissue of 
its transudation and the engorged vessels of their blood. In regions where 
important structures are crowded together, such as the neck, and when the 
pus is below the deep cervical fascia and may open into the esophagus or 
cavity of the chest, we should not wait for pointing, but, selecting a place 
where there is some feeling of fluctuation, however obscure, should make an 
opening sufficiently free for the escape of the purulent accumulation. 

It is not always safe to open such by a thrust, as in an ordinary abscess, 
yet to be described. A thoughtless or ignorant plunge of the bistoury may 
open large vessels, giving rise to dangerous hemorrhage. A safer’method is 
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to incise the skin and divide the different strata of tissues upon a director until 
the pus is reached; or to make a puncture sufficiently deep to penetrate the 
deep fascia, and then introduce a director, breaking up the obstructing tissues 
until the matter makes its appearance, when, if necessary, a blunt-pointed bis- 
toury (ig. 45) may take the place of the director, and the wound be enlarged. 


Blunt- and sharp-pointed bistoury for opening abscesses. 


To prevent the opening from closing prematurely, before the disease is re- 
moved, a small tent of old linen should be twisted into a conical form (Fig. 46) 
and inserted into the opening by a rotatory movement effected between the 
thumb and the index-finger. This can be re- 
moved from time to time, say every six or twelve 
hours, until the orifice becomes indisposed to 
close up, when its use may be discontinued. 

When diffuse suppuration takes place in the Df 
extremities or other parts of the body, the open- Conical tent. 
ing or openings should be made at dependent 
points, so as to drain away the pus by gravitation. To prevent extension of 
the purulent matter, and to restore the displaced parts, pressure, whenever 
feasible, should be applied. For these purposes we can resort to the roller, 
compresses, or adhesive plaster. 

The pus from this kind of suppuration is not healthy. It has little con- 
sistency, is mixed with blood and shreds of necrosed tissues, and excoriates 
the parts over which it flows. The odor is often offensive, especially when the 
pus comes from the vicinity of the rectum, in which case it is so impregnated 
with gases from the bowel as to be almost intolerable. Hence the impor- 
tance of disinfecting and deodorizing the sinuous tracks of the disease and 
imparting to them a healthy action by injections. For this purpose we may 
use any of the following, two or three times in the twenty-four hours: per- 
manganate of potash, one grain to the ounce of water; carbolic acid and 
water (one part of the acid to thirty parts of water); bromo-chloralum (one 
part to eight or ten of water); salicylic acid (one part of the acid, three parts 
of phosphate of sodium, and forty parts of water); phénol sodique, one drachm 
to six ounces of water. 

When the suppuration, though not profuse, continues to linger, and the 
parts fail to unite, much advantage will be derived by injecting daily a weak 


. solution of the sulphate of copper, three grains to the ounce of water. This 


will impart a healthy stimulus to the vessels. Dilute alcohol, one part to six 
or eight parts of water, will be found of great value in similar circumstances. 
Old linen, moistened with alcohol or equal parts of alcohol and warm water, 
makes the best external dressing. The great object, be it remembered, is to 
allow no accumulations in and no crevices or spaces between the components 
of the affected district. The frequency of dressing must be determined alto- 
gether by these indications; I am satisfied that the error is generally in too 
little rather than in too much dressing. 

The constitutional treatment must not be overlooked. Pain and restlessness 
must be allayed by opiates, the strength sustained by tonics, such as quinine, 
tincture of the chloride of iron, and a nutritious diet, consisting of milk, 
animal soups, and stimulants; attention should be given to secure thorough 
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ventilation and sunlight, that the air of the apartment may be pure and 
fresh. 

CIRCUMSCRIBED SUPPURATION.—When pus is surrounded or circumscribed 
by a limiting wall, it constitutes an abscess, a term derived from the Latin 
abs (from) and cedo, cessum\(to go). The wall may be a natural one, as the 
pleura or the synovial membrane of a joint, or a preternatural one, the work 
of inflammatory transudation and organization. 


Abscesses may be divided into acute, chronic, and disseminated. Mr. Paget. 


has described a form which he terms residual. 

Acute Abscess—Phlegmonous Abscess,—Acute abscess is frequently met 
with in persons of a good constitution, and it passes rapidly through the 
various stages. 

Symproms.—It is ushered in by the phenomena of inflammation well pro- 
nounced, namely, pain, heat, redness, and swelling, together with more or 
less fever. The pain is acute, burning, throbbing, and when the part is pend- 
ent, every contraction of the left ventricle gives a pulsatile throb and tension 
often amounting to agony; the heat can be appreciated by the hand. The 
swelling is at first hard, which corresponds to the stage of vascular engorge- 
ment and exudation, but as the disease advances becomes acuminate and softer 
at the middle. Coincident with softening, which marks the stage of pus-for- 
mation, rigors set in, followed by hot skin and sweating. As the softening 
progresses, the color of the surface changes from red to a purplish, and 
finally, as the pus nears the surface, to a yellow hue, the skin becomin 
glossy and so attenuated that the pus may be seen beneath. The pain anil 
constitutional symptoms .now subside, and when the part is examined after 
the usual manner fluctuation is discovered. 

Patnotocy.—In the formation of an abscess, the part is so infiltrated with 
liquor sanguinis and leucocytes as to fill up the meshes of the connective tissue 
and form a hard tumor. After a time many of these leucocytes, in virtue of 
their locomotive power and the intrusion of others streaming in from all sides, 
are pressed towards a central point or focus of the swelling (Fig. 47). The 


Infiltration in the formation of an abscess.—From Billroth. 


result of such overcrowding is to compress the vessels, lymphatics, and 
connective-tissue fibres to a degree sufficient to arrest their nutrition. The 
consequence is that they become necrosed and melt down. Many of the 
connective-tissue corpuscles, thus liberated, or passing from the stable to the 
mobile state, together with the associated fat and other tissue débris, break 
up, pass into a fluid state, and become mingled with the other cell organisms 
and transudation (Fig. 48), so that softening or fluctuation replaces the indu- 
ration at this central point, and in common language it is said that “matter 
has formed” or the disease has resulted in an abscess. At the circumference 
of this abscess there is a wall of living tissue which serves to cireumscribe or 
partition it from the surrounding parts. It is this wall which distinguishes 
the circumscribed from the diffuse abscess, and which serves to imprison that 
which otherwise would disorganize the adjacent structures by infiltration or 
poison the blood by its absorption. This limiting wall is formed by a fibrinous 
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deposit intermingled with cells, projecting into which are loops of blood- 
vessels, so that w when the pus is evacuated there is left a central cavity, 
corresponding to the necrosed 
parenchyma, surrounded on Fig. 48. 
all sides by the wall just de- 
scribed. 

Now, while it is common to 
_ speak of this wall as a barrier 
against purulent extension, an 
office which it doubtless does 
perform, we must not lose sight 
of the fact that it is true granu- 
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dead is separated from living tissue; or from that which is seen filling up 
the chasm of an open wound or ordinary ulcer. In fine, it is the material 
for repairing the destruction made by the abscess. 

TREATMENT.—As all abscesses are a sequence of inflammation, it is possible 
to prevent their formation by arresting the progress of the latter, or, in other 
words, by inducing resolution. This is clearly the first indication. The 
second proceeds on failure to effect the first, and consists in favoring the 
maturation of the abscess as rapidly as possible, or, what is its equivalent, 
provoking an abundant transudation. The third consists in evacuating the 
pus accumulations; and the fourth, in securing the restoration of the parts to 
their natural condition. 

To effect the first indication, that of resolution, the case must be taken in 
hand at its incipiency. Most potent of all resources for this purpose is 
the abstraction of blood. When the disease is in the subcutaneous cellular 
tissue, this may be accomplished by leeches, cups, scarification, or incisions. 
How often do we see an attack of acute tonsillitis or conjunctivitis aborted 
by the timely use of leeches or free scarifications! If the patient is of a 
strong, full habit of body, general blood-letting will be indicated, provided the 
organ attacked is an important one. By such a measure a pneumonia may 
be arrested short of suppuration, the vessels of the lung being unloaded, and 
the vascular tension diminished. Any advantage thus gained must be fol- 
lowed up and maintained by the sedative influence of cold lotions, such as 
lead-water and laudanum. Cloths saturated with the liquid should be laid 
over and beyond the affected parts, and frequently renewed,—not covered 
with oiled silk, but exposed, so as to intensify their action by evaporation. 
Should the swelling continue to linger, notwithstanding that the active in- 
flammatory symptoms have disappeared, a blister directly over the diseased 
locality will frequently, after the escape of serum, rapidly secure its removal. 
When cold gives rise to increased and continued pain, it should be exchanged 
for warmth, the degree to be determined by the sensations of the patient. 
Even when suppuration has taken place to a limited extent, we should not 
despair of being able to effect its dispersion or absorption. Moderate war mth, 
conjoined with pressure, will facilitate this desirable termination: cloths wet 
with warm water and laudanum, and retained by the turns of a roller firmly 
meres, constitute the best mode of using these measures. 

hen the above means fail to secure resolution or absorption of the mat- 
ter, and suppuration goes forward, then we should proceed at once to favor 
the process, or ripen the abscess as rapidly as possible. Hot poultices of 
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bread and water, or flaxseed-meal, laid over the part and covered with oiled 
silk, and renewed every six or eight hours, constitute the best applications 


for this purpose. The heat and moisture soften the skin and invite a free — 


transudation. ‘The abscess, by disintegrating the connective tissue, advances 
forward or points; the skin desquamates and sloughs, becoming so attenuated 
that at last it is no longer able to withstand the pressure of the pus, and gives 
way, allowing the matter to escape. This is nature’s method of opening an 
abscess. It is not usual, however, to wait for the spontaneous discharge of 
the accumulation: the surgeon interferes and makes an outlet by artificial 
means. ‘The time when such intervention is proper will be determined by 
the locality of the disease. In abscesses of the ischio-rectal fosse, an outlet 
should be made early, before pointing, otherwise the intestine may be per- 
forated and a fistula established. Early interposition is also necessary in 
such as are termed retro-pharyngeal. Abscess of the tonsil should be opened 
early, and never allowed to break spontaneously. I have seen a young man, 
a medical student, lose his life by refusing obedience to this maxim. The 
abscess burst posteriorly, poured a torrent of pus into his trachea, and before 
assistance could be rendered he was dead. 

Without specifying particular cases demanding prompt interference, I will 
say that whenever an abscess is accompanied with great suffering from ten- 
sion, or is likely to produce serious structural damage, early interference is 
proper. Mr. Liston’s case will serve to enforce this doctrine. An abscess in 
the neck had become adherent to the carotid, into which, from delay, it finally 
ulcerated, and when opened the patient lost his life from hemorrhage. When 
no urgency exists for an early evacuation of the matter it is usual and proper 
to wait until the collection is mature, as indicated by distinct fluctuation and 
pointing. The opening should be made with a sharp-pointed straight or 


curved bistoury (Fig. 49). The finger and thumb of one hand being pressed - 
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Sharp-pointed bistoury. 


on opposite sides of the swelling, so as to make the parts tense, the surgeon 
with the other, holding the bistoury in the manner of a writing-pen perpen- 
dicularly to the abscess, thrusts the point of the blade into the most prominent 
portion, carrying it onward until all resistance ceases, or until the pus is seen 
welling up on the sides of the blade, when the instrument should be changed 
to the oblique position, so as to make the point more superficial, and the 
opening enlarged to the required extent from within outwards as the knife is 
withdrawn, the object being to give a free and unembarrassed escape to the 
purulent matter. I prefer a good-sized opening. If the patient be timid, or 
afraid of pain, the part may be first rendered insensible by the ether-spray, or 
by ice. . 

he opening abscesses deeply situated in regions where there are important 
blood-vessels, there must be no reckless plunges of the knife. The rule laid 


down when treating of diffuse suppuration is equally applicable here,—namely, — 
to incise the superficial layers below the skin on the director, opening the deep — 


fascia, and breaking up the wall of the abscess with its extremity. 
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If the opening be sufficiently large, the pus will escape, usually mixed with 
some blood, and the flow, after a little while, may be assisted by gentle press- 
ure, never carried, however, to the extent of giving severe pain. If the abscess 
is large, the opening should be prevented from healing by introducing a small 
tent, until the cavity is sufficiently contracted. For the first two or three 
days after emptying the abscess the best dressing is a light flaxseed-meal 
poultice, after which a piece of linen, wet with laudanum and water, covered 
with oiled silk, and made fast by a roller, forms the most appropriate applica- 
tion. Benzoated oxide of zinc ointment, simple cerate, or lead cerate answers 
also a very good purpose. The pressure is necessary to bring into close appo- 
sition the sides of the cavity vacated by the pus and secure its obliteration by 
the union of the granulations which form its periphery. 

The induration which forms the circumference of the central depot of pus 
disappears in three ways. A part is discharged through the opening, as pus; 
a part undergoes a retrograde metamorphosis, and is disposed of by absorp- 
tion; whilst the remaining portion is developed into connective tissue, and 
becomes a stable component of the surrounding structure, the evidence of 
which is seen in the compact nature of the cellular tissue which continues 
for some time about the seat of an abscess. 

Occasionally there are complications following an abscess which require 
notice. It may refuse to heal from several causes. 1. From an imperfect 
apposition of its surfaces: this must be obviated by accurately adjusted press- 
ure by means of graduated compresses and rollers. 2. From an indolent 
state of the granulation-tissue: this may be corrected by stimulating injec- 
tions, such as the sulphate of copper, three grains to the ounce of water; 
nitrate of silver, two grains to the ounce of distilled water; or dilute carbolic 
acid, followed by compression. 3. From imperfect drainage, in consequence 
of which a certain amount of pus remains: this will require another opening, 
made at a dependent point. 4. From crevices in the limiting wall, allowing 
the pus to diffuse itself through the contiguous parts: here the difficulty 
should be met by counter-openings, injections, and compression applied, not 
only over the diseased district, but also beyond its limits. 5. From hem- 
orrhage, which, if not controlled by pressure, will require that the abscess be 
freely laid open and all coagula removed. Should this not answer, then the 
bleeding vessel must be sought for, and secured by ligature. 6. From consti- 
tutional weakness: this will be best combated by the use of tonics, such as 
quinine, tincture of the chloride of iron, nourishing diet, and fresh air. 

When the drainage is imperfect, and the case proves obstinate, we may re- 

sort to the drainage-tube of 
Chassaignac. This, which is Fia. 50. 
a piece of gum tubing hav- 
ing numerous openings cut 
in its sides, should be thrust 
into the cavity by a probe 
or a pair of forceps having 
blunt-pointed blades, or by 
a notched probe (Fig. 50). 
As the discharge diminishes, 
the tube can be gradually 
withdrawn. 

Fistulous tracts may re- 
main and complicate the Notched probe applied to the drainage-tube preliminary to placing 
healing. These are very it in position. 
prone to form when the 
abscess is in the perineum, axilla, or groin, parts that do not allow of entire 
quiet or rest. These are best treated by laying open, on a director, with a 
probe-pointed bistoury, the entire extent of the fistulous canal, and packing 
it with dry or oiled lint. 

Chronic Abscess——Chronic abscess appears in surgical writings under 
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various designations, as cold, scrofulous, and tuberculous abscess. There are 
objections to be urged against any of these names; but the word chronic is 
perhaps as well suited to individualize the disease as any other. A chronic 
abscess is one which is slow in its progress, and in a large proportion of 
cases owes its existence to a peculiar state of the constitution, a diathesis, or 
dyscrasia. It should not be forgotten, however, that between the acute and 
the chronic abscess there are many degrees, in consequence of which we fail, 
in numerous cases, to discover any sharp lines of distinction. In the more 
typical forms of the disease chronic abscess differs from the acute in the age 
and constitution of its subjects, as well as in its origin, progress, symptoms, 
anatomy, treatment, and results. 

It generally occurs in the young and in those who have imbedded in 
their organization a scrofulous or tuberculous vice. It is symptomatic of dis- 
ease of the joints, bones, and lymphatic glands. Such are those abscesses 
which form about the hip, knee, elbow, and other articulations, consequent 
upon strumous arthritis, those that make their appearance on the back and 
groin in disease of the spine, and those which form in the glands of the neck 
and axilla in scrofulosis. Abscesses of this kind which change their place, or 
rather which, in consequence of gravitation and fascial attachments, dissect 
their way to points remote from their origin, are called congestive. Such 
abscesses are those which originate about the lumbar vertebra, and, follow- 
ing the psoas fascia, are conducted beneath Poupart’s ligament to the thigh. 
The name should be discarded. 

There are acquired conditions of the system, not peculiar to age, which 
predispose to chronic abscess generally confined to the subcutaneous tissue. 
These are seen after low fevers, or in the course of organic disease of the 
kidneys, in which the blood has been spoiled by the introduction, from with- 
out, of some pernicious material, or where the kidneys fail to eliminate cer- 
tain compounds, which, by their presence in the circulation, work a similar 
mischief. It is no uncommon experience to see these abscesses follow typhoid 
fever during convalescence, or develop in the course of acute Bright’s disease 
of the kidney. Whatever destroys the plasticity of the blood or defibrinates 
it would appear to favor this kind of suppuration. I have seen, in a patient 
who had at different times taken largely of alkaline remedies for disease of 
the bladder, numerous little painless knots of indurated tissue form at points 
where morphia had been inserted hypodermically, and which graduall 
ripened into abscesses, the pus of which was unhealthy and intermixed wit 
a gummy or ropy fluid. Such abscesses when absorbed leave a depressed 
and white cicatrix. Professor Stillé relates to me the case of a man who, 
to obtain relief from a painful affection, had recourse successfully to the 
hypodermic use of morphia. Some time afterwards he was attacked with 
rheumatism, and for this he used alkalies freely. In a short time the places 
where the subcutaneous injections had been made, and which had hitherto 
remained entirely quiescent, began to swell, and abscesses formed. 

Old inflammatory indurations, such as are seen about bones or articulations 
which have been the subjects of disease, often take on this form of suppura- 
tion. This corresponds in part to Mr. Paget’s residual abscess, and is one of 
nature’s methods of getting rid of the thickening. 

Chronic abscess is slow in its development and progress. It is quite 
common to see such collections after months attain a considerable size, and 
then for a long time remain unchanged. I can recall cases which remained 
without opening for two years. 

The symptoms of chronic abscess are peculiar. They are not at all 
demonstrative. The disease may arise so insidiously, and with so little in- 
convenience, that its presence will not even be suspected. It is no uncommon 
occurrence to meet with cases of lumbar abscess which have been treated 
for lumbago, the patient realizing nothing more than some uneasiness, stiff- 
ness, or slight pain in the back. When the swelling becomes visible it is not 
red or inflamed, but rather is blanched or pale; the sensibility is trifling; it 
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may be handled even rudely without pain; the temperature is not exalted,— 
whence the term “cold abscess” of the Germans. It has little tendency to 
pointing: the absence of acute inflammation and the great thickness of the 
sac are conditions which are unfavorable to this, and when such a result does 
occur it is preceded by a dark or brown rather than a scarlet color. There is 
little if any cedema, and the integument, which before was movable over the 
sac, becomes adherent to its surface. Chronic abscesses are remarkable, again, 
for the enormous bulk which they frequently attain, or, what is equivalent to 
this, the amount of pus which they contain without becoming acuminated. I 
have removed fifteen pints from such an abscess. 

The contents of chronic abscesses are peculiar. The matter may be thin, 
whey-like, but generally is more consistent, of a yellowish color, containing 
many cheesy-looking masses and often shreds of necrosed tissue. Unless 
in close proximity to the bowel, or where there is bone disease or consider- 
able structural debris, there is not much odor. When the pus is subjected 
to a microscopical examination it will be found much changed, its corpuscles 
blighted and broken up by chemical and other agencies, an abundance of 
granular or molecular particles floating in the liquid, together with numerous 
crystals of cholesterin, the product of fat metamorphosis. 

The encapsulating wall of a cold abscess differs only in thickness, strength, 
and development from that present in the acute form of the disease. Much 
of the inflammatory transudation is organized into connective tissue, so that 
this wall becomes a fibrous sac sometimes of great thickness. It is permeated 
by blood-vessels, and by the older writers was supposed to be endowed with 
the power of secreting pus,—whence the origin of the name “ pyogenic” mem- 
brane. Its formation is a very slow process, for two reasons, viz., the chronic 
form of inflammation present and the small amount of connective tissue. It 
often utilizes pre-existing structures, fashioning them into a wall or sac, as 
may be seen in the iliac and psoas abscess, in which the strong sheaths of 
these muscles constitute a part of the inclosing membrane. The exterior 
of this wall or sac is irregular, bristling with prolongations which interpene- 
trate the surrounding parts, while the interior has a villous or granular 
appearance, the eminences consisting of loops of blood-vessels buried in trans- 
udation corpuscles. These vessels are the source of the leucocytes which 
form the pus of the abscess, the connective tissue, at least in several localities, 
playing a very subordinate part in its production. The capacity of these 
abscesses and the distance of their contents from the surrounding vital wall 
may account in part for the peculiar character of the pus. 

A practical point of some importance connected with the sac of a cold 
abscess, is the difficulty in some instances of recognizing fluctuation: this 
is due to its great thickness, and the difficulty is increased if there be only a 
small amount of pus present. 

Occasionally the wall of a chronic abscess is constricted at one or more 
points, giving rise to a variety called multilocular, the constrictions between 
the loculi being determined by unyielding connections of overlying fascie or 
other structures. 

CoNnsTITUTIONAL Symptoms.—These, like the local ones, at first attract but 
little notice. The surgeon will, however, detect a steady loss of flesh, in- 
creased anemia, a red spot on the cheek, an unnatural bluish-white state 
of the sclerotic coat of the eye, diminished strength, a frequent pulse, and 
towards evening a warm, dry condition of the skin, with burning palms of 
the hands and soles of the feet, succeeded by perspiration and sometimes 
diarrhea. These symptoms become greatly intensified when the abscess is 
opened. The diagnosis of chronic abscess has been treated of under the head 
of suppuration in general. 

Proenosis.—T'o forecast the future of a case of chronic abscess is not 
always an easy task. The considerations which are to guide the surgeon in 
forming an opinion as to the probable issue of a given case are the age and 
constitution of the patient, the location and size of the accumulation, and the 
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structure involved. The youth possesses a greater capacity of vital resist- 
ance than either the child or the old man. When of large size, the excessive 
draft upon the blood, and the constitutional disturbance incident to the open- 
ing of the abscess, are prone to wear out the patient through sheer exhaus- 
tion. Should the patient have been reduced by disease before the occurrence 
of the abscess, his chances of recovery are diminished, or should there be a 
latent predisposition to tuberculosis it may be rendered active by the suppura- 
tion and rapidly destroy life. The locations in which such abscesses are at- 
tended with special danger are within the pelvis, mediastinum, front of the 
cervical vertebrae, and neck; they may open into the bladder or trachea, or 
even form attachments to vessels, the opening of which by ulceration may be 
followed by fatal hemorrhage. The pressure of these abscesses is sometimes 
sufficient to obliterate blood-vessels, or cause a defensive thickening of their 


external coat. When the collection is produced by bone disease, age exer- — 


cises an all-controlling influence in our prognosis. Inflammation of the spine, 
hip, and knee in children, which so generally gives rise to abscess, if early 
taken in hand admits of a large percentage of cures, whilst similar affections 
in the adult and aged tend to a fatal termination. 

Abscesses of lymphatic glands, while they are generally very slow in their 
formation, are not usually dangerous, nor are those which form in the sub- 
cutaneous cellular tissue, provided they are not the sequence of bone disease. 

TREATMENT.—The treatment of cold abscess differs from that of the acute 
form. In the latter the surgeon’s object is to open at the earliest moment, 
or as soon as fluctuation is established ; in the former, it is masterly inactivity, 
delay. In the latter, an incision resolves the difficulty; in the former, when 
the opening is established, whether by nature or by art, the trouble begins. 
Abscesses, however, of this nature, in the cellular tissue, having no association 
with bone disease, or occurring in lymphatic glands, we should not hesitate 
to open whenever the pus has formed. The contents of a cold abscess may 
be absorbed. This frequently occurs in disease of the spine. Another change 
occasionally takes place: the transudation and migration from the vessels of 
the encircling wall cease, it becomes a mere sac of connective tissue, and the 
contents are converted into a milk-like fluid with few, if any, corpuscular 
forms. Where the abscess opens spontaneously, or is incised, and the pus 
escapes, it sometimes happens—should there be sufficient vascularity of the 
sac—that the suppuration ceases or is greatly lessened, the interior eminences 
assume more the character of granulations, like those of an open ulcer, and 
as the walls contract they finally come together and unite, obliterating the 
cavity and leaving in its stead a mass of cicatricial tissue. Unfortunately, 
these are exceptional cases. Asa rule, when an opening is made, and the press- 
ure removed from the interior of the sac by the escape of the pus, it ceases to 
be the quiet, inoffensive swelling, which may have existed for months or years, 
and assumes the most formidable character; the suppuration begins with 
new vigor, the constitutional symptoms already detailed are rapidly devel- 


oped, and the patient sinks under the exhausting process. The explanation ~ 


given by many surgeons for so singular a behavior is the admission of air 
into the interior of the abscess ; and hence the plan devised by Mr. Abernethy, 
of opening by what is called the valvular method,—that is, by selecting a 
dependent part of the swelling, drawing the skin to one side, and pushing a 
sharp-pointed bistoury into the sac. As long as the matter continues to flow 
and the sac contracts, no air will enter; and when it begins to cease, the skin 
is to be released, when the opening in the latter and that in the sae will no 
longer correspond. With the same end in view the aspirator is often employed. 
Several forms of this apparatus are in use. That of M. Dieulafoy consists 
of an exhausting glass syringe with two pieces of gum tubing, one of which 
fits on the nozzle at the lower end of the syringe and to which a trocar is 
attached, and the other to a side-nozzle, designed to convey away the aspi- 


rated fluid (Fig. 51).. A valve in the first nozzle shuts off or opens communi- — 


cation with the abscess. The needle or trocar is to be plunged into the 


_ tube and the air removed from the bottle, leaving 
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abscess, the valve opened, and the piston drawn up; this has the effect of 
sucking into the syringe the purulent fluid; the stop-cock is next turned so 
as to close the communication with the trocar, and as the piston is foreed down 
the matter passes through the side-nozzle and is conveyed through the at- 
tached tube into a vessel containing water. This in- 
strument is an improvement on the American syringe 
known as that of Bowditch. 

An apparatus in several respects superior to this 
is that of Potain (Fig. 52). It consists of a strong 
wide-mouthed glass jar with a closely-fitting gum 
stopper perforated by two tubes each having a stop- 
cock. ‘lo one of these is attached a rubber hose, 
the free end of which is constructed so as to articu- 
late with a canula, through which runsa trocar; the 
other admits the nozzle of an air-pump. When 
used, the exhausting syringe is connected with its 


a vacuum, which is maintained by closing the cock a. : —— 
The canula armed with a trocar is plunged into the Dieulafoy's aspirator. 
abscess, after which the latter is withdrawn until 

its extremity is free from the stop-cock b, which is immediately turned to 
prevent the ingress of air. The stop-cock ¢, next to the bottle, being now 
opened, the matter rushes into the vacuum. One of the great advantages of 
this instrument is that it 
receives unpleasant odors 
as well as the pus. 

The question which is 
suggested by these beau- 
tiful mechanical contri- 
vances is the following: 
Are all the symptoms 
which follow the opening 
of a chronic abscess to be 
referred exclusively tothe 
admission of air and septic 
matters? I believe that 
they are not. I find them 
follow the use of aspira- 
tors as certainly as when 
other means are resorted 
to. And, while these are = 
capital instruments, they Aspirator of Potain. 
are not essential,—a fact 
of some importance to physicians of limited means or living in out-of-the-way 
places where they cannot be readily obtained. A growth in the antrum is long 
repressed by the resistance which the walls of the superior maxillary offer ; 
an ovarian cyst will often remain stationary for a long time when it attains a 
certain degree of tension; the increase of encephaloid disease when under deep 
fasciee is much slower than when under less resisting structures. So with the 
abscess under consideration: the pressure against the strong surrounding sac 
and its vessels opposes transudation ; but when it is opened, and that pressure 
removed, the vessels become distended by the blood determined to the part, 
the inflammation and ulceration assume a more active course, and the patient 
is destroyed by depletion, consequent upon the loss of the liquid albuminates 
and the corpuscles of the blood. The treatment, therefore, by almost com- 
mon consent, is to decline any interference whatever with the abscess except 
on two conditions: first, when its extension is so disturbing the organs or 
parts in the midst of which it exists, that the injury to these is likely to 
be productive of as much evil to the system as that which would follow its 
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evacuation; and, second, when it is about to open spontaneously. When 
either of these conditions exists, it may be opened by aspirator, trocar, or 
bistoury ; and since the air, bearing perhaps certain organisms which favor 
putrefactive changes, is doubtless one of the causes which excite increased 
suppuration, every precaution should be taken to exclude it or render it in- 
nocuous. With this object in view, the bistoury, when used, should be entered 
obliquely, and carried three-quarters of an inch between the integument and 
the sac before penetrating the latter. This gives us one method of forming 
the so-called valvular opening. Whether the germ theory of suppuration be 
correct or not, no harm can come of giving the patient the benefit of a doubt 
in using the antiseptic precautions of Mr. Lister, either by impregnating the 
air with the spray of water and carbolic acid (one part of acid to twenty 
parts of water), disseminated by an atomizer through the atmosphere about 
the abscess when it is opened, or by puncturing it under a veil of old linen 
saturated with carbolic acid and olive oil, in the proportion of one part of 
the former to fourteen of the latter. When the abscess is once opened, the 
contents should be allowed to flow out without much pressure, and if the 
orifice becomes obstructed by flakes of fibrin or shreds of dead connective 
tissue, a probe should be introduced, so as to dislodge them and maintain 
the continuity of the stream. It is sometimes advised to remove the con- 
tents of these abscesses by installments, allowing a few days to elapse be- 
tween the operations, so that the system may not be too suddenly surprised, 
the openings in the intervals being closed by adhesive plaster. The advan- 
tages of this are, I think, imaginary; although no evil can result from the 
practice. I am disposed to believe that we have followed too blindly this 
venerable practice of abstaining from all interference with these abscesses, 
and that when feasible it might be better to open them as soon as discovered, 
by which a large pus-forming blood-vessel surface is prevented; but my ex- 
‘perience in this plan is too limited to justify any positive statement. 

However fruitless, in many instances, will be all attempts to obliterate 
these abscesses, yet, inasmuch as it is sometimes accomplished, it is proper 
that efforts should be made in that direction. As soon, therefore, as the con- 
tents have been removed, a drainage-tube should be inserted, in order that the 
pus may be conducted away as it is formed. This will favor the contraction 
of the sac, and, if its sides do not finally cicatrize, it may at least be converted 
into a narrow canal or sinus. Through this tube the cavity of the abscess 
may be occasionally treated and its action modified by injecting antiseptic 
fluids, such as carbolated water, solutions of boracie acid, permanganate of 
potash, or dilute tincture of iodine. 

The constitutional treatment now becomes of the greatest moment. The 
strength must be sustained by a liberal diet, a reasonable amount of stimu- 
lants, and the use of tonics, such as quinine, tincture of the chloride of iron, 
infusion of gentian or quassia, with mineral acids, as the nitric, sulphuric, or 
nitro-muriatic. 

.  Cod-liver oil constitutes a valuable remedy in such cases, especially when 

they are attended with loss of flesh. To relieve pain and procure rest, opium 
in some of its forms is indicated; and exercise in the open air, whenever the 
strength of the patient permits, must not be neglected. 


ULCERATION. 


Ulceration is a result of inflammation, both of the acute and of the chronic 
variety ; most frequently of the latter. It is the destruction of a part by 
small installments; that is, molecular death instead of death in mass. In other 
words, ulceration is mortification on a minute scale. 

Ulceration exists under two forms, the open and the concealed. The first 
or open form presents various degrees as to depth. It may only involve the 
epithelial layer of a tissue, as that of the skin or mucous membrane, when it 
is called an abrasion or excoriation, such as is seen in lachrymal obstruction, 


CAUSES OF ULCERATION. 109 


where the tears run over the eyelid upon the cheek; or where the skin of the 
thigh and that of the abdomen come in contact at the fold of the groin; or 
when the vagina is subjected to acrid discharges from the uterus. When 
it involves the entire thickness of the skin, or mucous membrane, with or 
without the subjacent tissues, it is commonly called an ulcer. 

The concealed variety, sometimes called ulcerative absorption, includes that 
inflammatory destruction of tissue which goes on in internal organs, as the 
lungs, liver, and kidneys, or in the bodies of the vertebrae. It does not neces- 
sarily communicate with the surface of the body ; though this may occur as a 
secondary result by the formation of an abscess, leaving a sinus, or fistulous 
tract. While no tissue can be said to be entirely exempt from ulceration, 
save the hair and nails, there are certain ones which are much less disposed 
to become affected than others. Among these may be enumerated arteries, 
nerves, muscles, tendons; also the heart, brain, and salivary glands. 

CausEs.—These are predisposing and exciting. The predisposing causes, in 
general, are all such as, impair the nutrition of a part. 1. The quality of the 
blood may give rise to ulceration. Instances of this are seen in those ulcer- 
ations which so often follow typhoid and scarlet fever; in those which succeed 
the introduction of certain poisonous matters into the circulation, causing, for 
example, smallpox and syphilis ; and in those eruptions which so often appear 
upon the body of internes who have been long under the influence of a hos- 
pital atmosphere, or which develop on the persons of students who have been 
much occupied with the duties of the dissecting-room. Under the same head 
may be placed the multitudinous ulcerations found among the poor and indi- 
gent classes of a city population, who, from bad air, insufficient sunlight, and’ 
scanty or improper food, are under the most unfavorable hygienic conditions. 
In all such subjects the blood is so modified as to be unsuited to the demands 
of the tissues. 2. The amount of blood and the rate of circulation in a part 
are fruitful predisposing causes. Under this ‘head are to be recognized two 
very Opposite conditions,—too great, and too small, a supply. When a part 
is inundated with blood and transudation, as in acute inflammation, there is 
always danger of textural necrosis and consequent ulceration from capillary 
compression. Under such circumstances the destruction may be both rapid 
and extensive, as in phagedeena. An ordinary soft chancre, rubbed by the 
clothing, may suddenly become red, swollen, and painful, and in a few hours 
a large portion of the glans penis be destroyed. When the other extreme 
exists, namely, too small an amount of blood, the parts die from inanition,— 
are starved to death. Such a condition may result from defective motor-power 
in the heart, the blood not being driven to the tissues in sufficient quantity 
to supply their demands. It may also result from organic change in the 
walls of the vessels, as in atheroma, from embolic plugging of the vascular 
canals, from pressure on their walls by morbid growths, or even from the 
weight of the body, as is often witnessed in cases of bed-sores. The rate or 
activity of the circulation constitutes another important factor. When the 
blood lingers in a part,—either from excessive dilatation of the vessels, from 
venous Bigecction, or simply from gravity,—loaded as it must be with the 
products of textural change, it ceases to answer the wants of the tissues, and 
becomes inimical to their life. It is in this way that structures which have 
been the subjects of repeated attacks of acute inflammation, or of chronic 
inflammation, are prone to ulceration. These facts explain the liability of 
varicose and paralyzed limbs to suffer in this manner. 3. Structural pecu- 
liarities predispose to ulceration. Thus, cicatrices, whether in the soft parts 
or in bone,—their vitality being low,—under certain conditions of the blood 
such as exist in scurvy and other diseases, readily take on ulceration. 

Excrrine Causrs.—These comprise all those which are immediately con- 
cerned in provoking inflammation, among which may be enumerated wounds, 
bruises, and extremes of temperature ; irritants of various kinds, as caustics 
and poisons, also those of smallpox, syphilis, and glanders. 

The fact that local ulceration can be produced by the application of an 
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animal poison to the body, and that such an ulcer, when formed, is capable 
of reproducing itself by inoculation, has furnished the basis for a variety 
of this process, called specific, in contradistinction to what is called common 
ulceration. 

PatrnoLtogy.—W hether the ulceration consists in a simple abrasion, or in- 
volves the subjacent parts, we have the usual procession of inflammatory 
phenomena, namely, increased vascularity, manifested by unusual redness; 
infiltration of tissue by the transudation of serum, lymph, and leucocytes, 
giving rise to swelling; together with undue sensibility and warmth. When 
the action involves only the epithelium, the cells are rapidly pushed forward 
and ejected before they become flattened and horny, giving to the surface 
a raw appearance. When a greater depth of tissue is implicated, as in ordi- 
nary ulcers, the papillae of the skin become enlarged by increase of their 
vascular loops, and by the liquid and cell infiltration of their connective 
tissue. The intercellular substance of the latter, as a consequence of the 
inflammation, undergoes softening, by which its corpuscles are liberated, and 
these, together with the migrated leucocytes, give rise to suppuration. 

In this way the involved tissues, whatever they may be,—epithelial, con- 
nective, muscular, bone, or even morbid growths,—become dissolved, sepa- 
rate into particles, or disintegrate by molecules, leaving an open sore or 
ulcer. Just here we reach a point which displays the relation between 
ulceration and gangrene. They are identical in kind, differing only in the 
amount of tissue involved at one time. In both there is a slough: in ulecera- 
tion it is only in particles, while in gangrene it consists of a mass of many 
particles. Mr. Paget, while admitting the general resemblance of the two 
processes, thinks there is a difference, stating in support of such distinction 
that a patient will go about with an ulcer, while a gangrene of the same 
dimensions would confine him to bed. 

Around the margin of such a sore there will be some thickening, produced 
by inflammatory cell infiltration, which infiltration is concerned both in a 
defensive work for the surrounding parts, and in a constructive one, designed 
to repair the breach already made. It is the presence of the first which 
resists the extension of an ulcer. 

When, however, the surrounding parts do give way, and the ulcer enlarges, 


it is not ‘by absor ption, or, if so, only i in a very limited degree, but by molec- — 


ular decay and ejectment. This decay and liquefaction are in part due, as 
has been shown by Mr. Goodsir,* to the new crowds of cells attracting to 
themselves the materials which should go to the nutrition of the affected 
tissues, the want of which hastens their dissolution. 

The dischar ge which flows from an. ulcerated surface is at first a thin, yel- 
lowish fiuid, often containing a little blood, sometimes mixed with shreds of 
dead tissue, ‘and called ichor. This is a kind of sewage formed from the blood, 
serum, and part of the débris of the decomposing “structures, and exercises 
some solvent power over portions of the dead and dying fragments of tissue 
included within the boundaries of the ulcer. These by being macerated in 
the fluid have their liquefaction thereby favored. This ichor possesses irri- 
tating properties, and, when brought in contact with sound parts, excites 
inflammation. This is well exemplified in the red and excoriated condition 
of the skin surrounding an open cancer. That these discharges are in part 
made up from the structures affected is quite evident from the reactions 
which they display when subjected to appropriate tests. Thus, in the uleer- 
ation of bone the presence of the lime salts is readily detected by certain 
mineral acids. 

What becomes of the tissues, the absence of which creates the chasm or 
loss of substance at the seat of ulceration? The answer to this question 
will, I think, be fairly stated when it is said that they disappear in two ways, 
—partly by absorption and partly by ejectment in the discharges. In the 
concealed variety, unless an opening occurs, it is altogether by absorption. 

* Anatomical and Pathological Observations, page 15. 
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Examples of this are constantly seen in those ulcerations which are con- 
nected with disease of the spine, or in those which are excited by the continued 
stroke of an aneurism against the vertebree: to such the term ulcerative ab- 
sorption is quite appropriate. In these cases the order of removal is, first, 
the liquefaction of the organic part of the bone tissue, and next, such com- 
plete solution of the inorganic salts as to admit of their passage into the 
lymphatic and venous trunks. | 

In the open ulceration the removal is not altogether by ejectment, although 
in the main it isso. It is the absorption of certain products of decomposed 
tissue, in this variety, which in some instances poisons the system and in 
other cases provokes inflammatory fever. 

When ulceration is established in order to empty an abscess, the most 
direct course towards the surface is taken, unless opposed by density or resist- 
ance of tissue. The sensibility of a part in a state of ulceration varies very 
much, depending greatly upon the activity of the accompanying inflamma- 
tion. Common laborers are seen every day attending to their occupations 
with extensive ulcerations on the limbs, without complaint or great inconve- 
nience, while in others a small sore, one which is red, hot, swollen, and painful, 
with no small constitutional disorder, will confine them to the house. In the 
first the inflammation is chronic, in the second it is acute. When situated 
in localities where much motion exists, there is usually considerable pain pres- 
ent, as when over the olecranon process of the ulna or the patella, or over 
muscles like the hamstrings and gastrocnemii. Intestinal ulcerations often 

roduce extensive destruction, even perforating the entire thickness of the 
owel, as occasionally occurs in the glands of Peyer in typhoid fever, and yet 
the patient be entirely unconscious of pain. Not unfrequently the pain is 
paroxysmal, is described as boring or gnawing, and comes on in the evening, 
or when the patient gets warm in bed. These are characteristic of the 
ulceration of bone, either from syphilitic or other causes. Sometimes the 
sensibility takes the form of intense itching, especially where the ulceration 
is situated on the vulva, anus, scrotum, or inside of the thighs, and so in- 
tense may this be as almost to drive the unfortunate sufferer to the verge 
of insanity. 

Location.—Scarcely any portion of the body can claim exemption from 
ulceration, especially if the cause be of a specific origin; but the lower 
extremity, particularly below the knee, is the part most commonly attacked 
by the disease. In this locality it is generally confined to a limited portion 
of the limb,—namely, above the malleoli or at the lower third of the sub- 
cutaneous part of the tibia. The election of this region is due to several 
causes, which will be noticed when treating of ulcers. 

AGE AND SocraL Conpirion.—Common ulceration is a disease of middle 
and advanced life, and is met with most commonly among the poor and in- 
digent, simply because in these we have too often a combination of conditions, 
such as exposure, defective diet, and indifference to hygienic measures, which 
favor inflammatory attacks. When the disease is met with in the young, it 
is due to specific causes, such as scrofula or inherited syphilis. 

Tue Work or Repair.—After the inflammatory new formation in a part, 
and its consequent destruction, we have the molecular separation or detach- 
ment taking place in the form of a slough saturated with ichor. This slough, 
which gives to the ulcerated surface a grayish appearance, is finally dissolved 
or washed out in the discharges. The discharge or ichor, which was of a 
sanious character, gradually diminishes in quantity. A new transudation 
of cells and fibrinous lymph takes place into the surrounding living tissues; 
the ichor is replaced by a more consistent, yellowish discharge, which is pus; 
the circumference of the ulcerated part becomes a little tumid from inflam- 
matory infiltration, which diminishes outwardly. (Fig. 53.) Into the midst 
of the new cell formation shoot myriads of vascular loops, projected from 
the contiguous vessels; each convolution of a vessel gathers about itself a 
colony of cells, and gives to the entire surface of the ulcer the appearance of 
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numerous red points closely massed together, each of which constitutes a 
granulation, and indicates the vascular districts of the natural tissue. A 


a to cshowing thickened edges of ulcer; b, the hypertrophied papille beneath the open surface.— 
From Billroth, after Forster. 


granulation consists, therefore, of a loop of blood-vessels, a crowd of mi- 
grated leucocytes, and fibrinous lymph. 
(Fig. 54.) Out of this granulation-tissue 
the chasm is to be filled ; without it repair 
is impossible. 

The edges of the ulcer soon lose their 
abrupt definition, and become rounded, or ° 
decline gradually towards the centre. The 
continued proliferation of this new forma- 
tion finally fills the chasm, not by rising to 
the level of the surrounding skin, but by 
the descent of the latter from the removal 
of the infiltration and by contraction to the 
level of the granulations. The ulcer con- 
tracts by a shortening of its fibrous tissue 
and by the deep layer of cells becoming 
developed into rudimentary connective- 
tissue filaments united together by inter- 

Loops of blood-vessels surrounded with cells mediate fibrinous material, while many of 

and intercellular substance, constituting granu- the more superficial cells are converted 

: into pus-corpuscles, and are seen adhering 

to the surface of the ulcer as a yellowish fluid. As the ulcerated part becomes 

filled by this new formation, the pointed or granular appearance will be less 
noticeable, in consequence of the union of contiguous granulations. 

The importance of these interesting bodies entitles them to a somewhat 
more detailed notice. I have said that granulations consist of convoluted 
loops of capillary blood-vessels, arteries, and veins, imbedded in the midst of 
round, nucleated, migrated leucocytes and fibrinous lymph. It is necessary 
for their production that the acute inflammation shall have subsided. They 
vary in size from that of a millet- to that of a mustard-seed. When health 
they present a beautiful florid hue, the walls of their vessels being exceed- 
ingly delicate, and often give way, pouring out blood, when rudely touched. 
They are not known to possess either nerves or lymphatics, although en- 
dowed with both sensation and absorption, as proven by the fact that the 
patient feels when they are touched, and that the application of morphia or 
arsenic will be followed by narcosis or poisoning. Their sensibility may be 
due to their relation with the nerves of the contiguous tissue, like that of 
the teeth or of the long, stiff hairs about the mouths of certain animals, and 
their power of absorption may be through the venous part of the capillary 
loop. | 
They are not confined to open surfaces, but may be seen in the interior of — 
diseased joints or the cavities of inflamed bones. While they grow from any 
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structure, yet the subcutaneous connective tissue furnishes the most congenial 
soil for their rapid development. Like any other tissue, they are liable to 
become diseased. Sometimes they grow with a rank exuberance, rising above 
the skin and spreading over its surface like a mushroom, constituting the so- 
called “proud flesh.”. Sometimes they lose their characteristic color, become 
pale, flabby, cedematous, and devoid of sensibility. They may also shrivel 
up, assume a blue color, become exquisitely sensitive, bleed on the slightest 
touch, and in addition are frequently covered with dark crusts consisting of 
blood and serum. To the educated eye of the surgeon they not unfrequently 
convey important information of impending trouble, their shrunken, pale, 
and dry appearance often ushering in an attack of pyemia or hospital 
gangrene. 


Fria. 55. 
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Section through the border of a granulating ulcer, showing the cell-changes on its surface from 
the point of cicatrization inward: a, surface of ulcer covered with pus; b, below the pus-cells, the 
true granulation-tissue, consisting of cells and loops of vessels; c, deepest cells, assuming spindle 
forms on their way to connective tissue; e, epithelial formation, or cicatrization begun; /, cells 
beginning to take on epithelial forms; and g, cells in a condition preliminary to epithelial trans- 
formation.—From Rindfleisch. 


Cicatrization— W hen the skin and granulation-tissue attain the same level, 
the surface of the latter becomes smooth, glossy, and less granular by the 
union of contiguous granulations, the chasm contracts, the pus diminishes in 
quantity at the place of juncture between the skin and new formation, and at 
this point a delicate red line is seen, followed by a thin blue film, which grad- 
ually advances towards the centre ; this is the formation of the epidermis, or 
new skin, and consists in the transformation of the round cells into flat ones. 
This constitutes the process of cicatrization. It begins at the circumference, 
and is doubtless determined by contact with the old skin, the influence of 
which is evident from the fact that the further removed from the latter the 
slower is the process of cicatrization. There is no evidence that cicatrization 
ever takes place in any other way. The supposition that islands or isolated 
patches of epidermis can form at irregular points over a granulating surface, 
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independent of the old skin, is not supported by any well-established cases. 
On the truth of this statement is founded the practice of skin-grafting. 

The surface of an ulcer just commencing to cicatrize will, if examined from 
the centre to the circumference, be found to present well-marked distinctions. 
Farthest from the edges will be seen abundance of pus-cells; within these, 
and nearer the edge, others which are about to assume epithelial or flattened 
forms ; still farther in, cells which are in an advanced stage of transition from 
round to flat or epithelial cells; and at the borders of the ulcer, epithelial cells 
fully developed. (See Fig. 55.) 

While the cicatrization is going forward, the underlying granulations un- 
dergo important changes. Many of the cells disintegrate and disappear b 
absorption, while others become spindle-shaped. This change, with the simul- 
taneous fibrillation of the intercellular or fibrogenous substance, forms connect- 
ive tissue. When the process is complete the result is called a cicatrix. At first 
this is quite red, but as time advances it becomes paler, in consequence of the 
contraction of the adjacent connective tissue obliterating the blood-channels 
or leaving them as solid filaments, and at last, as its vascularity diminishes, 
it becomes white, presenting a striking contrast with the adjoining skin, so 
that the cicatrix or scar remains forever visible. Wonderful as the restora- 
tion is, the new tissue which replaces the lost never attains the perfection of 
the latter. It is dryer and more dense, does not possess hair, has no sudor- 
iferous or sebaceous glands, and seems never to lose the tendency to con- 
traction, so that frequently through this persistent property the most serious 
deformities are produced, such as are seen after burns or scalds, causing 
“ eversion of the eyelids and lips, or drawing the chin down upon the breast. 
The low vitality of a cicatrix renders it less capable of defending itself against 
either external injury or morbid conditions of the general system: hence a 
little undue pressure, a contusion, or an attack of disease in which the blood 
has been vitiated, will suffice to provoke its ulceration or to engraft upon it 
that singular condition known as keloid. 


ULCERS. 


After the foregoing observations on ulceration the subject of ulcers may 
be next considered. 

What is an ulcer? It is a granulating surface following ulceration or 
mortification. 


CLASSIFICATION.—Scarcely any two writers agree on this subject ; and to at- 
tempt anything like a historical enumeration of the various divisions adopted, 
from the formidable ones of Sir Everard Home, Benjamin Bell, and Sir Astle 
Cooper to the simple one of Mr. Syme, would be as unprofitable as it would 
be laborious. The unnecessary multiplication of varieties, together with the 
ridiculous refinements which some authors have adopted, gives such gigantic 
proportions to the subject that students are apt to turn aside from the study 
of the subject in despair of ever being able to master the task. 

I shall divide all ulcers into two classes,—local and constitutional. Under 
the head of local ulcers are included all those which depend for their exist- 
ence on external or local causes, such as contusions, cuts, burns, sealds, 
varicose veins, dead bone, etc. Under the head of constitutional ulcers are 
classed all such as owe their beginning and continuance to a vice of the 
general system, a dyscrasia, such as exists in cancer, scrofula, syphilis, or 
variola, or those that arise from a cause that affects the proper distribution 
of nerve-force, as paralysis. 


Common or Local Ulcers——There are two varieties of common or local 
ulcers, namely, the simple and the complicated. 

Simple Ulcer.—As it is only by an accurate knowledge of the character-_ 
istics of the simple sore or ulcer that we are able to appreciate those con- 
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ditions which constitute complications or deviations, it will be necessary to 
describe its peculiarities and appearance. 

1. Location —The simple ulcer may be situated on any part of the body, 
though generally it is seen upon the inferior extremity, and largely confined 
to the lower half of the anterior and outer portion of the leg. The reasons 
for this preference are obvious. This part is much exposed to injury, as well 
as to variations of temperature. Over the subcutaneous surface of the tibia 
there is little cellulo-adipose material, in consequence of which the vitality 
of the parts is endangered by slight contusions. In addition to these causes 
another may be stated as arising from the remote distance of the parts from 
the heart, by which the circulation through the veins of the leg, always much 
under the influence of gravity, is more or less embarrassed. 

2. Form.—These ulcers may assume a variety of forms, depending some- 
what on the manner in which the determining cause operates,—whether 
concentrated, like a blow, or diffused, like a scald; whether produced by a 


cut or a laceration: yet the prevailing tendency is to assume a round or oval 


form. 

3. The borders are smooth, rounded, free from irregularities or indentations, 
and shelve off with a gentle declivity towards the ulcer. The skin for a 
short distance around is a trifle more consistent or firm, from inflammatory 
infiltration, and with a degree of redness slightly greater than the normal 
condition, but is without marked induration or unusual sensibility. 

4, The depth depends somewhat on the amount of tissue destroyed ; it is 
deceptive, being less than it appears to be. 

5. The granulations are florid and acuminated, giving to the surface of the 
sore a granular appearance, possess a considerable degree of elasticity, do not 
bleed when gently touched, and never rise above the level of the surrounding 
skin. 

4. The discharges consist of healthy pus, which is not in excess, and which, 
being neutral in its reaction, is bland and free from all irritating properties 
either to the granulations or to the skin. 

In the development of such an ulcer there may be present acute inflam- 
mation, the parts being intensely injected with blood, hot, swollen, purple, 
cedematous, and exceedingly painful. When the ulcer is situated on the leg 
the entire limb may participate in the suffering. The constitution will sym- 
pathize with the local disturbance, as manifested by high febrile excitement, 
with headache, dry and hot skin, parched mouth, coated tongue, and loss of 
appetite, with disordered secretions. After the destruction has been effected 
and the slough ejected, these symptoms subside, and the ulcer puts on the 
aaah previously detailed. 

REATMENT.— When the structural change is simply epithelial giving rise 
to excoriation, bathing the parts with warm water and applying the ben- 
zoated oxide of zine ointment, or dusting with a powder composed of equal 
parts of calomel and prepared chalk, will usually remove the disease. During 
the inflammatory stage, that preliminary to the formation of an ulcer, the 
treatment should be vigorously antiphlogistic; the object being to limit the 


_ destruction of tissue. The patient should be kept at rest in the recumbent 


position, and the part, when feasible, elevated, or placed on an inclined plane, 
or in a sling, so as to lessen the force of the circulation. Blood may be freely 
drawn by leeches or cups. I have never seen irritation from leech-bites when 
properly placed. They should be applied a little distance from the disease, 


. so that the incisions may not add to the local irritation. After the abstrac- 


tion of blood, refrigerant lotions of cold or cool water, or of lead-water and 
laudanum, should be employed, applied by saturating cloths with the liquid 
and renewing as often as they become dry. Irrigation, after the manner 
described in the treatment of acute inflammation, is a very efficient mode 
of applying cold. After the acute symptoms are past, some caution is requi- 
site in the use of this agent. It may be continued too long, and so depress 
the vitality of the structures involved as to favor, rather than prevent, their 
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destruction. Anticipating the possibility of such a result, a moderate degree 
of warmth may be substituted by using lukewarm water, or by covering the 
dressing with a piece of oiled silk to prevent the evaporation which intensifies 
the cold. The bowels should be freely opened with a saline cathartic, pre- 
ceded by three or four grains of calomel, after which the neutral mixture, 
conjoined with small doses of morphia, may be given every two or three 
hours. The diet should be restricted to the lightest articles, such as mills, 
arrow-root, barley-water, and broth. When the definition between the dying 
and living tissues is formed, and the former begins to soften down and liquefy, 
a warm flaxseed-meal, bread-and-water, or yeast poultice renewed every five 
or six hours will hasten the process of separation. Preliminary to the appli- 
cation of the poultices the parts should be disinfected by washing with the 
sept g deen of potash or chlorinated soda. The diet, at this stage, should 
e generous, such as eggs, beef-essence, or even solid food, if the patient’s 
stomach can properly dispose of such. This treatment is, of course, based 
on the existence of an unimpaired, vigorous constitution, and an active in- 
flammatory condition. Cases will occur in which, from a feeble, broken-down 
state of health, a nutritious diet, stimulants, and tonics will be demanded 
from the beginning to the termination: it involves no very great amount of 
judgment to determine which will be the proper course to pursue. 
- When the preliminary work of destruction and separation has been accom- 
plished, and that of construction or repair has begun, the surgeon has little to 
do. The ulcer must never be rubbed with a sponge or rag; all redundant 
matters must be washed away by allowing a stream of warm water to fall 
upon its surface from the pores of a sponge. A piece of lint saturated with 
tepid water should be laid over the sore, and kept in place by the turns of a 
roller applied smoothly and with uniform pressure. The part must be main- 
tained at perfect rest, for which purpose it is often necessary to use a splint 
in order to secure true immobility. Under such a course ulcers of the char- 
acter described will usually speedily heal. 


Complicated Ulcers—From the typical ulcer described there are many 
shades of departure, but when carefully studied these deviations can be 
compressed into two divisions, viz., ulcers with an exuberance and ulcers with 
a deficiency of new or reconstructive formation. 

Ulcers with Excess of New Formation.—This complication may exist from 
the beginning of the sore, or may be subsequently engrafted upon it from 
local or constitutional influences. In such an ulcer the sensibility may be 
moderate or may be intensely acute; the surrounding parts, cedematous, 
red, or purple; the edges, swollen and indurated; the sides, perpendicular, 
irregular, or everted; the form, round or oval; and the depth, variable 
and uneven. The granulations are redundant, and the discharges profuse, 
thin, and frequently intermingled with blood. When the surrounding parts 
are red, swollen, and tender, the edges perpendicular, and the granulations 
either shrunken or turgid and of a dark-red color, bleeding when touched, 
or streaked over with little blood-clots and often associated with sanious dis- 
charges, we have what is called by many writers the irritable sore. These 
conditions are generally the result of an inflammatory invasion of the ulcer, 
though, when present in a very mild degree, they may be caused by hyper- 
emia alone. This variety is frequently met with in nervous females, particu- 
larly such as suffer from disturbances of the digestive apparatus, attended 
with flatulent and acid eructations. 

In this complication there is an active cell proliferation both in the walls 
of the ulcer and in its granulations, but notwithstanding this the latter do not 
grow. Their dark-red color indicates obstruction to the veins from the in- 
flammatory infiltration at the edges of the ulcer pressing upon their trunks, 
and hence the blood is too long delayed in the new tissues, which become 
asphyxiated from containing more carbonic acid than is consistent with 
construction or cell life. 


ation; while the sloughing variety may be due 
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When the granulations, rather than the borders, of the ulcer become 
surcharged with blood, and the transudation goes on with great activity, the 
new formation increases with marvel- } 
ous rapidity, overtops the sides of the tra be 
sore, and spreads over the surrounding 
parts even for inches. This is the so- 
called fungous ulcer. (Fig. 56.) I haye 
seen it most commonly on the calf of the 
leg. In severe cases it is a formidable- 
looking growth, and I have known 
limbs with such an ulcer condemned 
to amputation, under the impression 
that the disease was malignant. 

When the granulations are not only 
exuberant but pale and bathed in a 
thin serous discharge, we have the 
edematous ulcer. 

If the surrounding parts become 

suddenly of a dusky red color, hot and 
swollen, with darting or dull pains in- MD SY) 
volving the entire leg, if the discharges Fungous ulcer. 
change to a blood-stained serum, the 
ulcer enlarging by inflammatory destruction of its sides, and its granulations 
becoming necrosed, forming a gray, shreddy, ash-colored slough, like wet felt, 
and if accompanying these local conditions there is a quick, irritable pulse, 
with fever, headache, restlessness, thirst, and 
disordered secretions, we have the sloughing ulcer. Fic. 57. 
(Fig. 57.) The proliferation of new formation in 
this variety is so active as to divert supply from 
the more stable constituents of the sore and con- 
sequently cause its death. 

While it is possible for such complications as 
have been enumerated to arise in a person of 
good constitution from local irritation, violence, 
or improper applications, among which may be 
mentioned friction by the clothing,—a very pecu- 
liar and injurious excitant,—sour poultices, and 
irritating caustics, yet these are exceptional ex- 
amples. Asa rule, the local characteristics are 
but expressions of the general state of health. 
Thus, the irritable ulcer is often produced by ex- 
cesses in eating and drinking; the fungous and 
edematous sore is oismnind’ by constitutional 
disturbances which are induced by an imperfect 
supply of good food, advancing years, lymphatic 
temperament, anemia, and disorders of menstru- 


to contact with foul, irritating dressings, or to 
dissolute and uncleanly habits. 
TREATMENT.—Preliminary to all remedies is Sloughing ulcer. 

rest, absolute rest, in the recumbent position, 

and with the limb in a fracture-box or suspended by an anterior splint, 
especially if the patient is difficult to control. Next in importance is a 
diligent and searching inquiry into the habits and constitutional state of 
the patient. Generally it will be found that the digestive apparatus is at 
fault; and in order to unload the bowels and establish a healthy condition of 
the secretions of the intestinal and accessory glands, there is nothing more 
efficacious than a purge of calomel and jalap, ten grains each; or, if a less 
energetic measure is indicated, eight or ten grains of blue mass may be sub- 
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stituted, followed, in an hour or two, by half an ounce of sulphate of soda 
or magnesia. 

Should there be pain and restlessness, opiates must be administered, in 
combination with the neutral mixture or nitrous ether. One tablespoonful 
of neutral mixture or a teaspoonful of the sweet spirit of nitre with a six- 
teenth to a twelfth of a grain of morphia, every two or three hours, answers 
the best purpose. For four or five days the diet should be light, consisting, 
for the most part, of milk, animal broths, and farinaceous substances, after 
which it may be changed with advantage to one of a more solid kind. All 
highly-seasoned articles of food and stimulants must be interdicted. If the 
patient has been a habitual tippler, it will not be prudent to withdraw all 
stimulants, but the quantity should be limited to two or three glasses of wine 
daily. If whisky or brandy be preferred, it is best given with milk. 

A person whose health has been seriously shattered by a life of excess, 
exposure, or want will require a sustaining treatment. The food should con- 
sist of beef-essence, milk, milk-punch, eggs, and broiled meats,—five or six 
grains of pepsin being administered with each meal to assist the digestion. 
Tonics will also be demanded. Six or eight grains of quinine should be taken 
in the course of the day, with or without iron, according to the state of the 
blood. Infusions of cinchona or of gentian, conjoined with the tincture of 
nux vomica or nitric acid, may from time to time be alternated with the qui- 
nine ; and if there be emaciation and progressive loss of strength, the phos- 
phorized cod-liver oil will prove very serviceable, provided it is tolerated by 
the stomach. 

Loca TreatmEent.—The limb should be placed in an elevated, easy posi- 
tion. If the parts are tender, red, and swollen, scarifications, or leeches if 
obtainable, should be applied a short distance from the sore, and the surface 
kept wet with a water-dressing, applied by irrigation, or by laying over it a 
piece of old linen or lint well saturated with tepid water and renewed as 
often as it becomes dry; or the method of Chapman may be adopted, which 
consists in taking pieces of lint two inches wide and sufficiently long to more 
than encircle the limb, which are to be wet with water and applied like ad- 
hesive plasters, beginning a short distance below and terminating some dis- 
tance above the ulcer, each strip overlapping somewhat the preceding one. 
These strips are to be next covered with a piece of oiled silk, and a flannel 
roller applied. The roller I regard as an indispensable part of the dressing 
of an ulcer; but the utmost care should be observed in its use. It should 
include the foot, and be laid on smoothly and with uniform pressure. To 
neglect these points is to damage rather than benefit the case. When there 
is much discharge from the ulcer, the lint should be wet with carbolated or 
boracic acid water (one part of carbolic acid to forty parts of water, or five 
grains of boracic¢ acid to one ounce of water). Used in this way it absorbs 
and renders the discharges harmless, and should be renewed every second day, 
or oftener if a sense of discomfort is experienced. Few ulcers of the irritable 
kind will resist the water treatment, with rest and the correction of such 
constitutional disorders as may be present. In a few days the temperature, 
color, sensibility, and consistence of the parts about the ulcer will abate, 
the granulations begin to assume a healthy color, and the work of repair 
commence. 

In cases where the surface of the ulcer is obstinately irritable, not yielding 
to the water treatment, the application of a solution of chloral (twelve grains 
to the ounce of water) often gives decided relief. A solution of the nitrate 
of silver (twenty or thirty grains to the ounce of distilled i brushed 
not only over its surface but also for some distance around, will exercise 
the happiest effect in diminishing the sensibility and converting it into a 
healthy sore. 

Should there be severe pain of a neuralgic kind which can be referred with 
now th to the proper nerve, the latter should be divided, as advised by Mr. 

ilton. . 
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When there is unusual proliferation of the granulation-tissue,—as in the 
fungoid ulcer,—or when it becomes cedematous, a condition ordinarily as- 
sociated with excessive growth, the indication is to cut off the redundant 
blood-supply which determines this excess. To effect this there are two 
methods,—compression and excision. The first is adapted to all cases in 
which the new formation only slightly overtops the margins of the ulcer; 
and when conjoined with agents possessing slightly astringent and escharotie 
properties, nothing can be more satisfactory. In carrying into effect this 
plan of compression all adherent matters should be removed with a wash of 
permanganate of potash, a layer of pulverized loaf-sugar or exsiccated alum 
sprinkled over the granulations, and two or three strips of adhesive plaster 
drawn tightly across the ulcer, covering and extending a little beyond its 
surface. A piece of patent lint should next be placed over the plaster, and 
the usual roller applied. This dressing must be removed every two or three 
days and renewed as in the first instance, until the new tissue is reduced 
below. the level of the skin. When thus brought within the proper limits, 
this dressing may be laid aside and one of lime-water substituted, the appli- 
cation of which consists in saturating a piece of patent lint with the liquid, 
placing it over and beyond the ulcer, covering it with a patch of oiled silk, 
and making all fast by a roller, firmly applied. 

The second method—that by excision—is proper when the granulations 
are not only above the level of the skin but spread over its surface like a 
mushroom. For such growths, caustic potassa and the hot iron are recom- 
mended by some surgeons; but excision is simple and rapidly effective. The 
operation is the work of a few moments, and consists in paring the mass 
away to the proper level with a keen-edged scalpel. The bleeding, though 
profuse at first, will soon cease, after which the water-dressing should be 
applied. 

Pier the granulations of an ulcer lose their vascularity and die, forming 
an ash-colored or gray mass, either with or without any marked alteration 
of the edges, it forms the sloughing ulcer already described. This must not 
be confounded with phagedeenic destruction, a disease or morbid process 
altogether different, and which, except from causes of a specific nature, such 
as give rise to hospital gangrene or syphilis, is not seen in connection with 
ulcers. 

To correct this complication, our remedies, in many cases, will have to be 
directed to the system at large as well as to the local condition. Any dis- 
order of the digestive organs which can be discovered must be corrected by 
laxatives, the use of tonics, a nutritious diet, and stimulants. 

In order to get rid of the necrosed tissue, and establish a free circulation in 
the ulcer by favoring the removal of the cell infiltration, a bread-and-water 
or flaxseed-meal poultice, moistened with a little lead-water and laudanum, 
should be applied, at each renewal the surface of the sore being cleansed with 
a wash consisting of one part of nitric acid to twenty parts of water. After 
two or three days’ poulticing it may be necessary, in order to secure a further 
removal of the inflammatory infiltration, to paint the surrounding parts with 
- Lugol’s solution of iodine, to which may be added a little pulverized white 
sugar and gum acacia to render it less irritating. 


Ulcers with Deficient New Formation.—These form a very large proportion 
of all the ulcers which the surgeon is called upon to treat. They abound 
in our almshouses and at our dispensaries, and are the bane of the laboring 
classes, both male and female. They are often multiple, and of many years’ 
standing. It is no uncommon thing to meet with such sores which have 
been in existence for ten or fifteen, and in some cases twenty or more, years. 
They are sometimes termed chronic or indolent, and sometimes callous ulcers, 
and may have possessed their structural and vital peculiarities from the be- 
ginning, or may have begun as simple sores and been gradually transformed 
into the complicated ones. An ulcer of this kind is variable in form: it may be 
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round, oval, irregular, or may change from one shape to the other in the course 
of its eventful career. The same is true of its depth, although generally it is 
deeper than the simple form. The edges are sharply defined, abrupt; they may 
be inverted or everted. The granulations are generally small and pale, often 
absent, but may be redundant, flabby, and so saturated with a watery serum 
as to be translucent. The discharges are thin, occasionally consistent, blood- 
stained, and offensive. The sensibility is very dull. Having been the subject 
of both acute and chronic inflammation, the parts below and around the ulcer 
are thickened and indurated; the transudation, having gradually ripened into 
connective tissue, has by condensation formed a wall compressing the blood- 
vessels and preventing a free access of blood to, and its return from, the 
chasm to be repaired. (Fig. 58.) 
The venous channels necessarily 
becoming dilated have given to 
/ the surface of the surrounding 
\ 
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covered by eczema, or it is smooth, 
glazed, and shining, and in aged 
persons whose legs are very thin 
it is frequently of a dark-brown or 
drab color. In the negro it assumes 
sometimes a piebald appearance, 
from the absorption, in patches, of 
the pigment-cells. 

These ulcers, when of long stand- 
ing, are thought by some authors 
to perform a vicarious office for 
the system; and it is, perhaps, 
Indolent ulcer, or one with deficient proliferation or new the influence of a popular notion 

mreeation: of this kind which renders man 

persons thus affected disinclined to 
apply for surgical relief. I think there is no ground for such an opinion in 
the observation of those who have had the largest opportunities for forming a 
correct judgment. I am sure that, after a very large experience in the Phil- 
adelphia Hospital,—an institution which, from the character of its inmates, is 
peculiarly rich in this class of disease,—I can recall no instance which would 
give any support to such an opinion. Should, however, any symptoms of 
this kind arise, they are to be counteracted by keeping the bowels loose and 
restricting the diet. 

‘The vicarious function imputed to ulcers, especially that of menstruation, 
I find has been very rarely met with. Blundell* instances the case of a girl 
in St. Thomas’s Hospital who had a discharge from an ulcer on the hand 
which replaced a uterine discharge for three successive periods ; another case 
is mentioned by Ashwell} of a nurse in Guy’s Hospital, who menstruated 
regularly from a large ulcer on the thigh; also one by Dewees,{ and one 
each by Whitehead,§ Mason,|| Boring,{ and Wiseman.** In Mason’s case, 
a girl commenced menstruating at eight and continued until her eleventh 
year, when the discharge ceased for two years, during which time an abscess 
formed on the right cheek, suppurated in the centre, and bled from the edges; 
and blood would occasionally ooze from its surface even after it healed. The 
instance given by Boring was that of a colored woman who ceased menstru- 
ating at thirty-two, when blood flowed from an ulcer for a number of days 


yi parts a dark-red, blue, or deep- 
y, 


purple color. The skin is often 
Om | 


* Blundell, Principles and Practice of Obstetrics, by Lee, page 632, 
Ashwell, Diseases of Women, by Goddard, 1845, page ie 
Dewees, Treatment of Diseases of Females, 1828. 
Treatise on Abortion and Sterility. 
i Mason, Edinburgh Medical Journal, 1866. 
4] New York Journal of Medicine, 1856, and Ranking’s Abstract, vol. xxiii. page 258, 
** Richard Wiseman, Chirurgeon to Charles II., 3d edition, London, 1719, page 311. 
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corresponding to her former menstrual period. Sometimes a bleb formed 
monthly alongside of the ulcer, which, on being punctured, yielded blood. 
Finally the ulcer became so large that amputation of the lez was performed, 
after which, at menstrual periods, blood-sacs or blebs would appear on the 
stump. Wiseman’s case was that of a “ gross, full-bodied maid, twenty-three 
years old, wanting her menstrual discharge ; an abscess pushed out from the 
inside of the thigh, which resulted in a callous ulcer, discharging blood on 
periodical occasions.” 

Iam not disposed to believe that the peculiarities of this ulcer, because it is 
found among the poor and laboring classes, depend upon constitutional causes, 
as the result of malnutrition, insufficient food, intemperance, etc. Those 
varieties which we have already considered as complicated by excessive 
proliferation are much oftener referable to such causes. On the contrary, 
the agencies which operate to prevent healing, and to continue the ulcer 
indefinitely, are local, such as exposure, carelessness, indifference to ordi- 
nary acts of cleanliness, and great muscular exertion in the erect position. 

A common complication of ulcers is that arising from a varicose condition 
of the veins of the leg, or from the presence of dead bone, both of which may 
also form determining causes of ulcers. When the veins of the leg, as the 
radicles of the saphena interna or externa, become dilated, their trunks tor- 
tuous, and their valves disabled and useless, the embarrassment to the venous 
current cannot fail to influence the capillary circulation in a manner favor- 
able to congestion of the tissues, and in this way maintain constantly one 
factor of inflammation, so that, on the slightest provocation by a cut or a 
bruise, the latter process is fully established, passing on to ulceration and 
the formation of a sore, which is termed the varicose ulcer. 

It is unnecessary to discuss the propriety of admitting this ulcer into our 
surgical nosology. The opinion of Mr. Gay, that varicose veins are rather 
a result of than an antecedent to ulceration, meets no confirmation in my 
observation. I do not say that such a condition of a limb is the exciting 
cause of an ulcer, but that it is a very strong predisposing one. An injury 
which from its trifling nature would pass over without damage or evil con- 
sequences to a sound leg will, in one with imperfect veins, be followed by 
ulceration; and, further, unless this imperfection is provided for by suitable 
pressure, the resulting ulcer will prove exceedingly difficult to heal. Inde- 
pendent of direct injury, such an ulcer may form by the extreme tenuity 
or thinning of the wall of a vein in a varicose condition, until at last the 
inflammation of the overlying skin is established, followed by ulceration ; or 
the vein may give way, attended with a profuse bleeding, and leave, after 
the vessel is closed, an ulcer in the contiguous parts. It is in these ulcerated 
varicose limbs that eczema is so often present. 

When inflammation attacks the periosteum of a bone, or the bone itself, 
the disease may extend to the overlying soft parts and terminate in suppu- 
ration and an open sore. Such an ulcer depends for its existence upon the 
diseased bone. 

TREATMENT.—The treatment of indolent ulcers, so often avoided, is not 


. troublesome when their pathology is understood. The difficulty does not 


lie in the ulcer, but in the surrounding walls; it is not in the quality of the 
blood, but in the manner of its supply. The fact that the subjects of these 
ulcers are obliged, from the very nature of their pecuniary circumstances, 
to continue their employment, is a hindrance, but not an insuperable one, to 
the cure. 

Save in exceptional cases, I do not believe in the constitutional origin of 
these ulcers; a glance at the sturdy Irish men and women who are so often 
the victims of this variety of disease will reveal enough to prove a sufficient 
refutation of such a doctrine: nevertheless the prudent surgeon will carefully 
inquire into the state of the general health, and correct any evils which may 
exist. I have lived long enough to learn that it is a waste of time and words, 
so far as ulcers are concerned, to dilate to this class of patients upon the 
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importance of a well-regulated diet and abstinence from intoxicating drinks. 
In most instances, in this country, their food, though plain, is as good, if not 
so delicately prepared, as that of the higher classes, and if they do indulge 
in stimulants the evil effects are measurably counteracted by the active and 
laborious nature of their callings; their habits are much less pernicious, in- 
deed, than those of men who, after eating highly-seasoned food and drinking 
wines, spend the day in indolence and ease. 

First, let the parts be thoroughly cleansed. Direct the patient, on his re- 
turn from work in the evening, to place the leg in a bucket of warm bran- 
water—that is, water in which a small bag of wheat bran has been immersed 
for a short time—and allow it to soak for at least one hour; then, wiping it 
clean and dry, to envelop the parts with a towel wet in warm water and 
covered with oiled silk. This should be renewed in the morning before the 
patient goes to work. The same course should be pursued for two or three 
consecutive evenings. This water-bath and dressing will serve to macerate 
and soften the indurated tissues about the ulcer, by which a more perfect cir- 
culation is established: indeed, until this marginal induration is dispersed or 
melted away, all stimulating dressings to the surface of the sore are power- 
less for good. The next step involves the aid of an experienced hand. A 
piece of patent lint, doubled on itself and large enough to extend three inches 
beyond the limits of the ulcer, is soaked in warm water containing a very 
little alcohol, placed over the parts, and covered with oiled silk. A roller is 
next applied with the greatest precision to the foot and leg. This should be 
removed and reapplied every morning for four or five days, when it will 
usually be found that the hardness at the circumference and base of the ulcer 
has diminished, and that the granulations have begun to crop out. Now is 
the time for a more permanent dressing,—that is, one with adhesive strips, 
preliminary to the roller. This is commonly known as the method of Bayn- 
ton,—a surgeon at Bristol,*—and consists in encircling the limb with adhesive 
strips two inches wide, commencing one inch below the ulcer, and terminating 
two or three inches above it. The plasters, according to this plan, were to be 
applied first over that part of the limb opposite the sore, and the ends made 
to cross over the latter two or three inches, each overlapping the poeta 
by one-third of its width, after which the foot and leg were to be bandaged 
with a calico roller. The dominant idea of Baynton was that of bringing the 
edges of the ulcer towards each other; yet that he had not overlooked the 
principle of equable pressure, as asserted by Mr. Critchett, is evident from 
the use of the roller firmly covering in the foot and leg. This plan of Bayn- 
ton as improved by Scott,+ of London, and afterwards by Mr. Critchett,t 
consists in applying adhesive strips first to the foot, leaving out the point of 
the heel, and thence extending them up the leg, over the ulcer, ending at, or 
above, the knee, and over all adjusting a roller bandage. As a rule, I do not 
think that American surgeons adhere rigidly to either of these plans. The 
one which I ordinarily employ, when the ulcer is near the malleoli, is as fol- 
lows. Let the patient be seated on a chair, with the foot placed upon a stool 
of equal height; with a razor remove the hair from the limb, after which it 
should be elevated for a few minutes, in order to drain away all redundant 
blood. This done, the surgeon begins the application of adhesive strips. 
These should be from three-quarters of an inch to one inch in width, and long 
enough to extend three-fourths of the distance around the limb. The first 
strip is applied over the instep, terminating on the sole of the foot; over- 
lapping this about a third of its width is placed a second; and so on succes- 
sively until the ankle is reached. Placing the middle of a second series of 
strips behind the heel, their ends are brought forward and crossed, the first 
over the instep and ankle; from thence they are continued up the leg, ending 
three inches above the ulcer. Those over the sore should have minute per- 


* Descriptive Account of Treating Old Ulcers of the Leg, by Thomas Baynton, 1792. 
+ John Scott, Treatise on Diseases of the Joints, 1828. 
Critchett on Ulcers. 
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forations, to allow the discharge to pass out. In applying these plasters to 
the ulcer, some place the middle of the strips across its surface, and then, 
drawing on each end, secure them simultaneously to the leg. It is much 
better, in order that the edges may receive firm pressure, to apply one 
end of the plaster at a point nearly opposite the sore, and bring the other 
over, making it fast on the other side. While the limb is still in the elevated 
or horizontal position, a roller bandage must be carefully applied from the 
toes to the knee. (Fig. 59.) 

The roller is absolutely necessary to Fig. 59. 
the completion of the dressing, as it not 
only aids in equalizing the support, but 
supplies additional pressure to the indu- 
rated tissues. Again, even at the risk of 
repetition, I would insist upon its smooth, 
even, and uniformly distributed support, 
otherwise it will come far short of its de- 
sign. In two days it will be proper to 
take off the bandage, and, removing with 
a sponge the discharges which may have 
come through the plasters, again apply 
it as before. The adhesive strips should 
not be disturbed, if possible, for a week ; 
though, if the leg becomes painful and 
the discharges profuse, they may be loos- 
ened earlier and renewed from the ankle , i 
upwards. Dr. Hunter, who has had much - ea: oe oe Gale aga 
experience at our dispensaries in treating 
this class of patients, always applies a little oxide of zinc ointment over the 
margins of the ulcer before the strapping: it tends to prevent eczema by 
defending the skin. 

If the plan above described is carefully followed out in all its details, most 
ulcers of the class under consideration will be brought to successful cicatriza- 
tion. When the ulcer is higher up, say five or six inches above the ankle, I 
have not found it necessary to begin the strapping at the foot, but two inches 
below the sore, terminating at the same distance above it. The roller will 
give the needful support to the other parts. 

Occasionally an old ulcer will be met with which will prove invincible 
under this treatment, and it will be necessary to resort to other agencies 
ong ole to the strapping. The stronghold of its obstinate resistance will 

e found in the surrounding induration, the tissues being matted together 
by the products of chronic inflammation; and until this is removed it is im- 
possible for the work of new formation to commence. If it is red and very 
sensitive, a few bold incisions, made down to the deep fascia, will prepare the 
way for the water-dressing and pressure. Some advise paring the indurated 
borders away with a bistoury. I once thought well of it, but I am now 
satisfied that the operation in most cases is unnecessary. If undue sensibility 


-does not exist, a fly-blister covering the sore and parts beyond, as employed 


by Mr. Syme, will not only unload the overstrained vessels, but act as a salu- 
tary stimulus to the sore; after which pressure by adhesive strips and the 
roller will complete the work of cure. When great sensibility is associated 
with marginal infiltration and an arrest of repair, the application of a little 
iodoform will not only relieve suffering, but often excite a healthy action in 
the sore. An ulcer will sometimes refuse to heal in consequence of being 
over a tendon, as the tendo Achillis, or a muscle, as the sphincter ani, the 
movements of which disturb and defeat all efforts at repair. This can only be 
corrected either by absolute rest of the part, all movements being controlled 
by a splint, or, when this is not practicable, by the subcutaneous division of 
the tendon or muscle. 

Ulcers are sometimes so extensive that cicatrization fails to close them in, 
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although the granulations may be healthy. The influence of the marginal 
cells is too feeble to reach across the chasm and keep up the cutification, 
and so the skinning reaches a certain point and then stops. This is often 
seen after extensive burns or destruction of the integuments by machinery. 
Under such circumstances modern surgery resorts to the process of grafting. 


Skin-Grafting —For the successful execution of this mode of treatment 

a healthy granulating surface is necessary, and if the ulcer be wanting in — 
this particular it must, whatever its character, be brought into the required 
condition by proper treatment. The operation consists in the removal of small 
pieces of the true skin and their implantation upon the granulating surface. 
These grafts should be taken from the patient, not from another person. A — 
neglect of this precaution may result in the communication of disease. It is 
not necessary that the pieces ex- 
cised should extend deeper than 
the rete mucosum,and theymay _ 
therefore be obtained without — 
drawing blood, and with scarcely 
any pain. A portion of one of 
these pieces so, obtained should 
be divided, upon a cork or the 
finger-nail, into smaller frag- 
ments, each about the size of a 
mustard-seed, which are to be 
laid on the sore (Fig. 60) about 
equidistant from its margin and 
from one another. It is not — 
necessary that any depression 
be made among the granulations 
for their reception; they should 
be simply laid on the surface; 
nor is ita matter of much impor- 
tance which side of the graft is 
uppermost,—just as in planting 
a seed it matters not how itis 
placed in the earth the root will 
strike down into the soil and the 
stem rise up into the air. To re- 
tain these grafts in place, pieces 
of adhesive plaster should be 
drawn over the ulcer, or, what 
is still better, the very delicate 
rubber tissue much used in the ~ 
Scotch and English hospitals. — 
A light compress of lint anda 
Skin-grafts placed upon a granulating surface. few turns of a roller complete =z 

the dressing. The patient must 

be kept in bed. On the third or fourth day the dressing should be removed, — 
with great care and delicacy, in order that the grafts may not be uprooted or 
dragged away. After the surface of the ulcer has been cleansed by allowing 
a gentle stream of warm water to fall upon it from a sponge,—never by 
wiping its surface,—the dressing should be renewed as in the first instance. 
These little islands of skin will often appear dissolved, looking like a mere 
-speck of apparently lifeless matter ; but after a few days a bluish-white film | 
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is seen, and, below and around, puncta vasculosa, which are the evidences of 
vitality, and then begins the cell proliferation of the “graft.” Not only does _ 
it extend, but the margins of the ulcer feel the power of its presence, and . 
begin with new energy to stretch across the chasm of granulation-tissue, and — 
join hands, as it were, with the little scattered islands of transplanted skin. . 
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__ There are several instruments which are in use for lifting the grafts. The 
_ simplest is a pair of delicate rat-toothed forceps and a pair of fine scissors 


Macleod’s forceps used by Bryant. 


_ eurved on the flat. Mr. Bryant, of Guy’s Hospital, London, uses an instru- 
_ ment, the suggestion of Mr. Macleod, which is a combination of the forceps 
- and scissors (Fig. 61), the application of which is seen in Fig. 62. 


Fig. 62. 
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Method of using Macleod’s forceps. 


As far back as 1847, Professor Frank H. Hamilton, now of New York, 

lanned an operation for closing a large ulcer 
_by transferring a portion of integument to the 
centre of its surface, believing that it would 
_ form a nucleus for the production of new skin, 
and in 1854 he carried it into execution.* Al- 
_ though the portion so transferred had a pedicle, 
yet the method bore some resemblance to the 
present one of grafting, the integument being 
taken from a part distant from the ulcer, and 
“not being designed to fill it up, but only to 
occupy a portion of the granulating surface. 
_ How much the operation of this distinguished 
surgeon may have had to do with attractin 
the attention of the interne of La Charité, MW 
_Reyerdin, to the subject, I know not, but in 
1869 the latter presented to the Surgical Society 
ot the history of a large ulcer which he 
had cured by excising a minute portion of skin 
! imbedding it in the surface of the sore. 
ortly after this, attention was more generally 
ted to the subject by the publication of . 
sults of skin-grafting at St. George’s Hospital by Mr. G. D. Pollock,t 
» which the operation has been largely practiced on both sides of the 


Prolongation and union of cicatricial tissue. 


ew York Journal of Medicine, 1854. T Gazette des Hépitaux, January, 1870. 
{ Transactions of the Clinical Society, London, 1871. 
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Atlantic, and with such success as to render it an established mode of treat- 
ing certain kinds of ulcers. : 
It would appear that the grafts not only grow by virtue of the multi- — 
plication or proliferation of their own cells, but that they also stimulate, 
by some catalytic power, proliferation of the skin-cells which form the 
boundaries of the ulcer, so that the two run out cicatrizing promontories 
or arms towards each other, which finally coalesce and divide the sore into 


separate parts. (Fig. 63.) That these grafts lose none of their structural 


eculiarities by change of place appears from an experiment made by 
Deviants He grafted into the ulcerated leg of a white man four fragments 
taken from the skin of a negro; they grew rapidly, closing up the gap with 
a black patch. (Fig. 64.) 
Epidermic grafting has been attempted by M. Mare — 
Fre. 64. Sée, of Paris, the late Mr. Poland, of Guy’s Hospital, 
Professor Hodgen, of St. Louis, Guyon, and others, 
who think that the ulcers were improved by the pres- 
ence of the epidermic cells. It consists in scraping the — 
cuticle and placing it upon the ulcer. There is nothing, 
however, to show that any cicatrizing influence was — 
exerted, or that the practice is worthy of imitation. 
fs We are not yet prepared to determine how nearly — 
se» the new skin formed by grafting approaches the old in 
peat the quality of enduring pressure, and in the propery 
of contraction which belongs to other cicatrices. It 
does not possess either glands or hair, but it enjoys a — 
sensibility quite as great as that of the other parts of 
the surface, and should be carefully protected for some — 
time after the restoration of the ulcer. | 
When an ulcer is perpetuated by the presence of — 
varicose veins, the great indication is to correct, as far — 
as possible, the embarrassment of the venous circula- 
tion, on the presence of which depends the obstinate, chronic course of such 
sores. When the social condition of the patient admits of rest in the reeum- | 
bent position it should be enforced, the limb being elevated; it will certainly 
facilitate the cure. But, as a very large proportion of such ulcers occur upon — 
persons who cannot conveniently be laid aside from their accustomed occu- — 
ae it is a great satisfaction to know that rest is not essential to their — 
ealing. The sore is usually characterized by defective rather than excessive — 
proliferation, and should, together with the surrounding parts, be subjected to — 
the influence of a warm-water dressing or a flaxseed-meal poultice for a few 
nights, until it becomes cleansed of all tissue-débris. Through the day, also, — 
the water-dressing, and a roller bandage applied when the limb is elevated, — 
from the toes to the knee, answer every purpose. After this, strapping and — 
the roller, renewed every two, four, or six days, according to the amount of — 
discharges which soak the dressings, will meet the local indications. Con- 
stitutional treatment will often materially assist healing. Many cases of vari- _ 
cose enlargements of the leg-veins are due to mechanical causes within the — 
abdomen, such as result from constipation or from hepatic enlargements press- — 
ing upon the large vessels of the body and of course affecting all their tribu- 
taries. A good purge, and afterwards keeping the bowels soluble with some — 
saline administered from time to time, will, by removing these causes, greatly — 
assist the surgeon in bringing to a suecessful issue the work of repair. &3 
It is often true that relapses follow, but it is because the limb has been 
neglected. A well-adjusted roller bandage, or an elastic stocking, should be — 
always worn for the support of the veins. In obstinate cases it is advised to _ 
destroy the offending veins by caustics, ligatures, or subcutaneous incision,— 
a practice which, so far as I have been able to observe, does not co 1d 
itself to my favor. a 
It, on exploration by means of a probe, dead bone is discovered communi- 
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Black skin in Bryant’s case. 
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cating, either directly or indirectly, with an ulcer, its removal will be neces- 
sary for a cure. 

Kezema frequently affects the skin in the vicinity of ulcers; it is often 
caused by improper dressings. Nothing has proved so effectual in my ex- 
perience in removing this troublesome condition as bathing the parts well 
with tar-water, and afterwards rubbing into the affected surface a powder 
consisting of equal parts of calomel and subnitrate of bismuth. 

I have said nothing about ointments, astringents, balsams, vapors, and a 
formidable array of other remedies. These are fast disappearing from the 
dressing-case of the surgeon. 


Ulcers from Internal or Constitutional Causes. 


These causes may consist in structural changes affecting the function of 
_ organs, or from such widely-distributed influences as affect the fluids and 
_ solids of the body, producing what is termed a dyscrasia. Coming under the 
first head are the following: 

Ulcers from Defective Innervation —W hen, from paralysis, division, or the 
pressure of a morbid growth, the nerve-influence of a part is interrupted, 
that part loses a certain amount of self-protecting power: hence the bed-sores 
or ulcers which afflict bedridden paralytics, and which, from the consequent 
irritation and exhaustion, often hasten death. 

To defective innervation, I think, belongs the cold ulcer of Mr. Paget, which 
appears at the ends of the fingers and toes, and occurs generally in females 
with faulty menstruation, defective digestion, and feeble pulse, the parts being 
slightly livid from imperfect circulation. ; 

TREATMENT.—T'o prevent ulceration from defective innervation requires a 
strict attention to the state of the skin over those parts most exposed to 
pressure. for this purpose water- and air-beds, air- and hair-cushions, ring- 
_ pads, and felt soap-plasters are much employed. The frequent use of friction 
with alcohol or stimulating embrocations, like the camphorated soap liniment, 
by keeping up an active capillary circulation, is the most valuable of all local 
measures. When, in defiance of all precautions, such sores form, they should 
be managed according to the plan detailed for sloughing ulcers. 

In the cold ulcer the remedies should be directed so as to correct the func- 
tional disturbances of the organs prominently involved. Eight or ten grains 
of blue mass should be administered, followed by a saline, after which prepa- 
rations of iron, as the tincture of the chloride, come in with advantage. In 

addition, the patient should be allowed a generous diet, should live much in 
the open air, and should have the parts well rubbed with a weak solution 
of the bichloride of mercury or sulphate of copper. 
_ The second variety of constitutional ulcers, or those from a blood dyscrasia, 
such as the strumous, syphilitic, scorbutic, cancerous, and lupoid, will be con- 
sidered under the heads of these various diseases. 
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MORTIFICATION. 


_ When all the phenomena which convey to the mind the idea of life in a part 
are absent, such as circulation, secretion, sensibility, and heat, we say the part 
is dead or mortified. When treating of this subject the older writers were 
in the habit of using the terms mortification, sphacelus, and gangrene. The 
signification which they attached to the first two was death, and to the last 
dying, or all those changes which are in operation preliminary to death. 

“he retention of these terms is calculated to produce confusion and misap- 
prehension in the mind of the student; they should be discarded from surgi- 
eal nomenclature, and I shall retain only the term mortification, a derivative 
from two Latin words,—mors, “death,” and facio, to “make.” When morti- 
fication takes place in soft parts the dead portion is called a slough; when in 
bone, a sequestrum. Mortification in bone is expressed by the term necrosis. 


¥ 
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No part of the body can claim exemption from this destructive process, except, 
erhaps, the heart, though some tissues are more prone to suffer than others. 
‘he greater the vascularity of a tissue or organ, the greater is the tendency _ 

to mortification, especially when they are subject to inflammation. Among — 

those in which the disposition is greatest are the dermoid, connective, and ; 

adipose tissues; also the blood, mucous membranes, and muscles. Those 
which resist mortification longest are cartilage, tendons, bone, blood-vessels, _ 
large nerve-trunks, and brain-substance. It is not uncommon to see an artery _ 
still pervious to blood stretching across a chasm which has been formed by — 
tissue-destruction. The final giving way of such trunks explains the fearful — 
hemorrhages which occur in phthisis pulmonalis. Tendons remain long after 
the parts around them have been destroyed, and cartilages will retain their — 
integrity when the bones with which they are associated are extensively dis- 
organized. Glandular organs, except the lymphatic, are not often the subjects _ 

of mortification. i 

CatsEs.—A proper supply and a proper exchange of healthy blood are con- — 
ditions necessary to the nutrition, and, consequently, the life, of any tissue or — 
organ of the body. Whatever, therefore, prevents these predisposes to destruc- 
tion or death. Many of these causes are in no way connected with the body, — 
and are external; others lie within the organism, and are, therefore, internal. — 

ExtTeRNAL Cavses.—These may be called traumatic, such as contusions, — 
lacerations, pressure, caustics, burns, cold,—a class of Ba quite familiar 
to the hospital surgeon. They operate in two ways. hen a heavy piece _ 
of casting or the wheel of a railroad-car crushes a limb, grinding it into a ~ 

ulp, blood-vessels, nerves, and all the components of the part mortify. The — 
blood-supply is immediately cut off, the molecular constituents of the tissues 
are so disturbed that the force of cohesion which operates between their — 
particles, maintaining form and consistence, is lost, and they become the — 
sport of those pure chemical mutations which are so active in decomposition. 

If a potent caustic, such as caustic potash or sulphuric acid, be applied to a 

part, in a few moments the latter is reduced to a blackened mass, blood and 

blood-vessels participating in the destruction. The same result follows the- 
application of the actual cautery. In such examples as these the death is 
entirely independent of inflammation. Should, however, the vulnerating 
body operate with less intensity, so that a certain, though much diminished, ~ 
amount of blood still reaches the damaged part, the sensibility of the tissue, — 
though impaired, is not entirely lost. Under such a state of crippled cir- 
culation and innervation, inflammation will follow, by which the death of 
the part is insured. Here there are two factors at work to kill,—the inju 
which has impaired the vitality of the part, and the inflammation, which 
gives the finishing blow. In traumatic mortification death may be confined — 
to a very circumscribed region, or to the area of contact, or it may extend — 
far beyond, rapidly implicating an entire extremity. This is witnessed occa- 
sionally after railroad accidents or severe compound fractures, and is called 

“spreading gangrene.” 

InrerRNAL CausEs.—Under this head are to be classed all such as act by 
obstruction, both inflammatory and non-inflammatory. ; 

Inflammatory obstruction—This proves a fruitful source of mortification. 

When an intense inflammation, like that of erysipelas or carbuncle, befalls” 

the skin or the subcutaneous tissues, the vessels are engorged with blood, — 

the latter becomes stationary in the capillaries, and the parts are infiltrated 
with transudation, so that death follows by such a strangulation of the ves- 
sels as prevents the passage or renewal of the blood-supply. The terminal 
arteries, capillaries, and commencing veins are all implicated in such cases. 

Arterial obstruction —The obstruction of an artery may be brought about in 
several ways. When a ligature is placed about the principal vessel of a limb, 
like the femoral in cases of popliteal aneurism, the only hope for the ike 
below rests upon the collateral trunks. Should these fail to convey the blood — 
through the anastomosing branches, mortification will follow. 
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Again, a tumor may so press upon an artery that the parts to which it 
is distributed will be deprived of blood and die. 
_ Thrombosis—By this is meant obstruction of a vessel or vessels by a coag- 


~ulum of blood. When complete, and in the principal arterial trunk (Fig. 


65), the mortification which follows is of the acute kind, and is apt to prove 
fatal. It is sometimes caused by inflammatory change in the wall of a vessel, 
producing a degree of roughening, or some little irregularity on its inner 


_ surface, which, like a thread stretched across the lumen of a vessel, serves to 
_embarrass.the free movement of the blood and finally form a clot. That 


such a coagulum may form altogether independent of 


_ inflammation is certainly true, even in persons of excel- Fia. 66. 


lent health. Two such cases have come under my ob- 
servation; one in the brachial artery, near the bend 
of the arm, in a shoemaker, in good health, and about 
_ thirty-five years old. The forearm mortified, and was 
subsequently amputated, the man recovering. The 


ee? o 


Pea ae ss LS ee ee 


while bending over the wash-tub, was seized with 
cramps in the leg, which soon became swollen: morti- 
fication of the entire limb followed, from the effects of 


_which she rapidly sank and died. Obstruction of the 


second case was that of a young, healthy female, who, 


femoral artery below the groin was readily diagnosed. 


These two cases would seem to favor the idea that the — Thrombus of the brachial 


thrombi were determined by the sharp angle formed in rtety extending into the 
the vessels from the peculiar nature of their occupa- 

tions, the first by hammering on his lapstone and drawing the waxed-end, 
the other by bending over the wash-tub. A case of thrombus of the femoral 
artery, with a fatal termination, in a person believed to be free from any 
disease, has been reported by Dr. Walter F. Atlee, of this city. As these 


thrombi have both a parasitic and a vital connection with the vessels, they 
sometimes undergo softening, in consequence of which fragments are detached, 


which are called emboli, and which, when swept along in the blood-current, 
lug up the vessels and induce mortification. These peculiar formations are 
avored by rheumatic and feeble anemic states of the system. They are 
‘most common in young females, and tend to a fatal termination. 
Arterial obstruction is favored by a weak heart, a feeble circulation, endo- 
carditis, narrowing of the lumen of the vessels, rigidity of their walls, anzemia, 


and atheroma. 


Aneurismal dilatation is occasionally a cause of arterial obstruction. <A 


short time since, a patient with popliteal aneurism, under my care, lost his 


leg by mortification in consequence of a fragment of coagulated blood from 


_ the sac being carried down into the vessels below. 


_ Diseases of an exhausting kind.—Diseases which produce a profound altera- 


tion in the structure of the blood, as typhoid and exanthematous fevers, 
| Bright’s disease, and diphtheria, give rise to conditions favorable to arterial 


obstruction or embolism. I had a young man in the Pennsylvania Hospital 
with mortification of the foot and lower third of the leg, coming on during 


convalescence from typhoid fever. A line of separation formed, and the limb 
was removed with a successful result. A similar case I saw with a brother 
_ practitioner, in which, however, the patient foolishly declined amputation and 


died. Several cases I can recall of a less serious nature, in which the limb 
was not lost. 

 Blood-change, with a feeble heart—This condition will favor mortification, 
entirely independent of either thrombi or emboli. Of this nature probably is 
the disease called noma, cancrum oris, or water-canker, to which the attention 


_ of the American profession was called long since by Coates and Jackson,* and 


which attacks the cheeks, lips, and gums of pale and weakly children. These 


* Benjamin H. Coates, North American Medical and Surgical Journal; and Prof. 8. Jackson, 
Medical Recorder, vol, xii. 
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causes are actively at work in those cases in which the disease appears at the _ 
outposts of the body, as the point of the nose, tips of the ears, and extreme 
ends of the fingers and toes. To this cause, in part at least, I refer the singu- — 
larly symmetrical mortification of the limbs occasionally met with in France, — 
which has been described by Raynaud. 

Internal organs may suffer in this way. Numerous examples of mortifica- 
tion of the lung by arterial and venous obstructions are given by Ranctifuso,* 
Simonin,+ Dumont, Palleir,t Fritz,§ M. Azain,|| Hayden, and others. Cases 
of extensive plugging of the pulmonary arteries by emboli and thrombi with- 
out the occurrence of mortification are given by others, among whom may 
be named Paget** and Kirkes.t+ When we consider that the bronchial and 
not the pulmonary arteries nourish the lungs, we can understand why there 
should be some doubt as to the part played by these clots in inducing morti-— 
fication, and whether these obstructions may not be consequences rather than 
causes of the disease. 

Venous obstruction—This may be, in rare instances, a cause of mortifica- 
tion, by leaving no way of escape for the blood which has been carried into 
a part by the arteries. I can recall no case in which mortification could be 
referred to this condition. The numerous venous channels and their com- 
munications render it almost certain that if one trunk is compressed another 
will supplement the defect and so carry on the circulation. In strangulated — 
hernia, where the knuckle of intestine is completely encircled by the con-_ 
stricting ring, rendering all attempts to restore it unavailing, the bowel 
retains for some time its vitality, though both arteries and veins are ob- 
structed, a condition which makes the danger of mortification much more 
imminent than when the arteries alone are involved. | 

Agents introduced into the blood—The calibre of the vessels may be so © 
diminished by contraction of their muscular walls, through the ageney of 
materials taken into the system, as to produce the starvation and consequent — 
death of a part. Of this nature is the mortification following the use of — 
ergot,t{t which produces a persistent contraction of the muscular coat of the 
vessels. Or, again, the blood which moves in the vessels may be killed so — 
suddenly by the instillation of a poison, like that of the rattlesnake or the — 
cobra, that an entire limb will fall rapidly into mortification. 

Certain kinds of food in which there is no nitrogen, as sugar and gum, © 
when fed for some time to dogs, will produce sloughing of the cornea. 

Defective innervation.—W hatever interferes with the transmission of neryve- — 
force from the ganglionic masses to different portions of the body becomes 
a cause of mortification. This is due to a tardy circulation from vascular 
weakness in those portions of the body which are imperfectly innervated. — 
Under this head come the sloughs about the nates and limbs of persons suf- 
fering from paralysis, or those which follow the division of important nerves, — 
like the median, ophthalmic branch of the fifth pair, and peroneal. The 
simple pressure of a shoe, or a bandage on the foot of a child that has — 
been the subject of infantile paralysis, may in twenty-four hours produce a — 
slough. To defective innervation may be referred cases of sloughing of the 
ae such as Sir Benjamin Brodie describes as coming on after injury to — 
the spine. 

While thus enumerating some of the causes of mortification under dis- _ 
tinctive heads, it must not be forgotten that this disease is the result not of — 
any single cause, but of the combination of many; in other words, that — 
destruction is as complex a process as construction. f 

* Virchow’s Archives, vol. xviii. page 557. 

+ Gazette Médicale de Paris, No. xxvii., 1860. 

Gazette d’ Hopital, No. xxiv., 1859. 

Bulletin de la Société Anatomique, April, 1860. 

| Gazette Hebdomadaire, 1864, page 611. 

{| Dublin Medical Journal, May, 1875, page 476. 

** Trans. Med.-Chirurg. Society of London, vol. xxvii. pages 162 and 353. 


Trans. Med.-Chirurg. Society of London, 1852, page 296; see also page 321. a 
De l’Asphyxie locale, et de la Gangréne symétrique des Extrémités, 1862; Billroth, page 302. 
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Varieties.—There are two varieties of mortification, the acute and the 
chronic. These are sometimes designated as the moist and the dry. Be- 
tween these two, the acute and the chronic, will be found cases in which 
the phenomena of both are present, and which therefore partake of a mixed 
character. 


Acute Mortification. 


When mortification is of inflammatory origin, the symptoms which precede 
it are both local and constitutional. 

Loca Symproms.—These are intense redness, burning pain, swelling, and 
heat, with extreme tension of the tissues. They are followed by a change of 
color, the parts becoming of a dusky-brown or dark-violet color, and afterwards 
yellow, intermixed with a green, livid, or dark-purple hue. Red streaks appear 
along the course of the superficial vessels, and the surface assumes a mottled 
appearance. The temperature falls, the sensibility begins to diminish, the 
swelling becomes softer and cedematous, and vesicles or blebs rise on the sur- 
face, filled with a straw- or dark-colored serum. All these threatening symp- 
toms may be present and yet the life of the part not be extinguished. There 
may be still circulation, sensibility, and a certain degree of heat; and when in 
this state its recovery is not impossible. If, however, the progress of the 
disease is not arrested, a more extensive separation of the cuticle takes place, 
which, on the slightest pressure, becomes detached, leaving a moist, slippery 
surface, with a peculiar, offensive, and sickening odor. The color changes 
to a dark gray, brown, or black. (Fig. 66.) When pressed upon, the parts 
crackle, from the ichor and gases by which they are interpenetrated. The 
bloody serum and gases present are the product of blood- and tissue-decom- 
ero, and give to the dead portion a most fetid and disagreeable odor. 

he accumulation of gas, if the integument or deep planes of fascia remain 
unbroken, will produce a swelling yielding a peculiar resonance when per- 
cussed ; but when these tissues give way the parts rapidly shrivel up. 


Fra. 66. 
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Mortification of the arm from a tight bandage.—From Bell. 


If a mortified limb be laid open, a marked difference will be observed in its 
different components. The cellular tissue will present a gray, sodden appear- 
ance, detached in shreds or fibres ; the muscles will be dark and pulp-like ; the 
tendons but little changed, perhaps beginning to break up into filaments; the 
periosteum gone, and bones dry and brown; the medullary membrane alive in 
some cases weeks after all else is dead. 

The color which belongs to mortification is the result of the decomposition 
of the red corpuscles: their coloring-matter, being mixed with the water and 
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serum, stains not only the cellular tissue about the veins, giving rise to the 
dark-red streaks which follow the course of the superficial vessels, but, in 
some degree, all the disorganized components of the affected portion. The 
chemical changes which ensue upon the destruction of the tissues by the 
action of oxygen or by oxidation are both numerous and complex. What- 
ever their intermediate forms, the last result is the formation of carbonic acid 
water and ammonia. The disgusting odors which emanate from the putre- 
fying mass are not from any single product, but from several, among which 
are sulphuretted hydrogen, sulphuret of ammonia, valerianic and butyric 
acids. Several crystalline bodies are also formed, differing according to the 
structure or organ destroyed, such as ammoniaco-magnesian phosphate, 
margarin, stearin, tyrosin, and leucin. 

Notwithstanding that the mass consists of dead material, yet, singularly 
enough, in its midst are to be seen innumerable living organisms, as the 
aspergillus oidium, or mould, vibriones, bacteria, etc. These forms do not 
arise by spontaneous generation, but have gained admittance from without. 
Some writers, such as Pasteur, believe that in the presence of these organisms 
consists the essence of decomposition or putrefaction; in other words, that 
they play the part of ferments. 

ConstituTionAL Symproms.—During the early part of the inflammatory 
stage the pulse is rapid, and possesses considerable force; the temperature 
is high, reaching four or five degrees above the natural standard; the thirst 
is intense, accompanied with headache, nervous restlessness, a hot, dry skin, 
and sometimes delirium. As the disease advances, a marked change takes 
place: the pulse loses its volume and resistance, becoming feeble and more 
frequent ; the tongue is dry, and of a dark-brown color; the skin moist, with 
cold, clammy sweats; the countenance anxious, and pinched; the voice feeble; 
there is great loss of muscular strength, so that the patient is compelled to 
maintain the dorsal decubitus and slides down in the bed; the urine becomes 
turbid; occasionally a diarrhoea sets in; there is a disposition to doze, with 
incoherent muttering; in fine, there are present well-pronounced typhoid 
Symptoms. _ 

The excessive prostration which follows the death of even a very limited 
portion of the body is difficult to understand. Guthrie* thought it was caused 
by shock to the nervous system. I am disposed to think, with Brodie and 
others, that it is due to blood-poisoning: a form of septiceemia induced by 
the introduction of tissue-sewage into the system. 

SEPARATION OF THE DEAD FROM THE Livine.—After a variable period, 
depending on both local and constitutional causes, the dead part gr slough 
is disconnected from the living. The mechanical connection remains some 
time after the vital one ceases, and this must be severed. While the process 


Fig. 67. 


Line of demarkation. 


of mortification is in progress, from whatever cause, internal or external, 
an inflammatory work is being done in the parts some distance beyond its 
limits. This work consists in the infiltration of the structures contiguous to 
the dead parts with both lymph and leucocytes, erecting in this way a barrier 


* Guthrie on Gunshot Wounds, 2d edition, page 123. 
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against the intrusion of injurious matters into the sound tissues. A red line, 
which fades away into the adjoining parts, produced by capillary distention, 
appears beyond the dead skin. This is the line of demarkation. It completely 
encircles the disease, its border being irregular, serpentine, or zigzag. (Fig. 
67.) The effect of this inflammatory infiltration is to produce softening and 
solution of the textures into which it is poured, thus dissolving the connec- 
tion between the dead and the living parts. Many of the cell components of 
the affected structures, together with migrated corpuscles, appear as pus, and 
form a healthy discharge, in place of the fetid and irritating ichor which pours 
through every crevice of the foul slough. When once this auspicious line is 
formed and the process of separation fully commenced, it will be announced 
by the appearance of a groove, showing a loss of substance, which groove 
continues to deepen by the ulceration which dissolves one plane of struc- 
ture after another, viz., skin, fasciee, muscles, tendons, periosteum, and bone, 
leaving an irregular, serrated surface. The direction taken by the ulceration 


- is never perpendicular, but oblique, the inclination 


Ss 


being towards, not from, the slough. (Fig. 68.) Fia. 68. 
When only one or two planes of tissue are mor- 
tified, the infiltration is not only around but also 
beneath the slough. - The rapidity with which the 
ulceration progresses depends upon the nature of 
the structure. Those which resist longest are the 
tendons, cartilages, bones, and arteries. In the 
case of a mortified leg, two or three weeks will 
suffice to reach the bone, but the latter will require 
three or four months for its separation. In such 
cases the bone always protrudes some distance be- 

ond the soft parts, the stump having a conical 
form. (Fig. 68.)° 

The resistance of the blood-vessels, especially 
the arteries, to the destructive process is a wise 
provision to prevent hemorrhage. It gives time 
not only for their closure by the preliminary clot, 
but also for the secure obliteration of their canals 
by organized lymph. The extent to which they 
are closed is sometimes so great that an amputa- 
tion of the limb, it is stated, has been made four 


+ . Direction taken by the ulceration 
inches above the dead part without the loss of ,,°iifeation and the conical 


_ blood. I have never seen such a case, but do not form of the stump. 


deny its possibility. 

TREATMENT.—The indications in the treatment of acute mortification are, 
to remove the cause when possible, limit the destruction of tissue, favor its 
separation, and support the general system. Depression is the dominating 
tendency of the disease, and this fact must never be left out of sight. Hence 


- the general abstraction of blood is not allowable. I do not say that in the 


early period of the precedent inflammation venesection may not, in persons 
of a robust, plethoric habit, exercise a salutary and controlling power over 
the local conditions which threaten mortification; but, when the work of death 
has begun, general bleeding can do no good, but much harm. It may, indeed, 
destroy the inflammation, but from the tendency to prostration it may also 
destroy the patient, or at least weaken repair. In many cases of traumatic 
mortification it is impossible to set bounds to the destruction; but in others, 
both traumatic and idiopathic, the disease can be greatly circumscribed. The 


remedies for this purpose are constitutional and local. 


ConstTITUTIONAL TREATMENT.—This consists in rest ; regulating the bowels, 


if necessary, with mild laxatives; alleviating pain and restlessness by ano- 


dynes, which last should be conjoined with refrigerants when the skin is hot 


and dry. The strength must be sustained by tonics, as quinine and iron, 


stimulants, and nutritious food. Hygienic measures should be rigidly enforced, 
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such as thorough ventilation, frequent change of clothing and bed-linen, and 
the free use of disinfectants and deodorants. 

Loca Treatment.—The local treatment must be regulated by the cireum- 
stances attending each particular case. In general, it may be affirmed that 
the relief of stricture and tension is of paramount importance. Tension and 
compression of tissue are closely allied. Thus, in a strangulated intestine 
the stricture must be divided or the gut will perish. When a part is much 
swollen by the products of inflammation, and begins to present a dark-red, 
claret, or livid hue, the application of a blister over and beyond the diseased 
portion—a favorite remedy with Physick—will take off much pressure by in- 
ducing a free flow of serum; but where the danger is still more imminent, 
as in phlegmonous erysipelas, or after a rupture of the urethra, free, bold 
incisions should be made, sufficiently long, deep, and numerous to unload 
the tissues of their infiltrated blood, serum, and pus, and thus restore a free 
circulation through the invaded district. 

To favor the separation of the slough, poultices, by promoting a free sup- 
puration, are exceedingly useful. They should be mixed with such substances 
as will absorb and destroy all odors emanating from the decomposition of 
structure. A little charcoal, yeast, or porter mixed with flaxseed- or corn- 
meal will answer a good purpose. The poultice should be renewed three or 
four times in the twenty-four hours, according to the amount of liquid prod- 
ucts or sewage flowing from the slough; and at each renewal the parts 
should be thoroughly cleansed with a solution of the permanganate of potash 
or chlorinated soda. When the structures are entirely dead and become 
loose, they may be clipped away with the scissors; never, however, cutting 
into points where there is the least evidence of vitality, for fear of pro- 
voking a dangerous bleeding. Nature can effect the separation much better 


and with greater safety than the surgeon; and it is a rare occurrence, — 
where there has been no meddling, for the separation to occur before the — 


vessels have been sealed. 


When the slough is disengaged and ejected, we have to deal with a simple — 
granulating ulcer. Poultices should then be laid aside and the use of water- — 


dressings substituted. 

Hemorrhage.—Should, this follow in the course of detachment, a strong 
solution of alum-water should be applied, conjoined with pressure; this failing, 
we may resort to the hot iron; and, as a last recourse, to ligature of the sup- 
plying artery. 


Amputation.—Cases will be encountered in which the subject of amputa- — 


tion comes up for consideration. This will, in many instances, demand the 


most discriminating judgment, and it is one upon which surgeons do not — 
altogether agree. In deciding upon so important a question we are to con- — 
sider that mortification must be referred to one of the three following classes — 
of causes: local, general, and mixed. When the cause is purely local (and — 
by local I mean confined to the visibly damaged part), the knife can go above — 


the disease ; when general, it cannot ; when mixed, it may or may not. The 


last forms the debatable ground. Let us make a practical application of — 


these general statements. 


First. In all cases of traumatic mortification extensively a the 
the — 


components of a limb, where the line of demarkation is established an 


strength of the patient is not too greatly exhausted, there can be but one / 
opinion as to the propriety of amputation: this should be done as near to the — 


line of separation as will allow of the formation of a sufficient flap. 


Second. In incipient traumatic mortification—that which begins within — 
what is called the primary period (from thirty-six to forty-eight hours),—the — 
surgeon should operate at once, without waiting for any line of separation, — 
provided the patient’s general condition will allow. Gangrene from extremes — 


of temperature, such as heat or cold, constitutes an exception to this rule: 
in such condition amputation must be preceded by the line of demarkation. 


Third. In cases of traumatic mortification, where the disease is well estab- — 
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lished and rapidly progressing without any line of limitation, an operation 
is not allowable, because the surgeon cannot know where to apply his knife. 
Such a case has more than a local significance ; it belongs to the mixed class; 
that is, the effects of the injury are not confined to the surface of contact 
with the vulnerating body, but extend to the vascular and nervous struc- 
tures of the entire limb, with often the presence of a general factor, as, shock 
to the system, concussion of the spinal marrow, a heart defective in power, or 
a diseased state of the kidneys. We must wait for nature’s sign, the line of 
demarkation. I know this opinion is directly antagonistic to that of several 
very eminent surgeons; but I am so thoroughly convinced of its correctness 
that I can make no modification of this rule, at least in civil practice. 

Fourth. When mortification is due to embolism or ergotism,—in the one 
case obstructive and in the other anemic,—or to any cause that has not a 
local explanation, general causes are in operation, and the knife must be 
withheld until the limitations are fixed, when, if the strength of the patient 
does not forbid, the amputation may be done. 

Fifth. When mortification follows the application of a ligature to an artery, 
as the brachial or femoral, the case is purely a local one, the collateral 
branches being unable to convey blood to the parts below, and therefore 
there is no necessity to wait for a line of demarkation; the limb should be 
removed above the seat of the ligature. 

Sixth. When mortification follows an injury to a main artery, either from 
gunshot or other violence, the cause is a local one, and therefore there is no 
necessity for delay; the limb should be removed above the point of injury. 
The death of a part after such a damage is analogous to that which some- 
times follows the ligature. 


Chronic Mortification. 


In striking contrast with the disease just described is the one now under 
consideration,—chronic or dry mortification. In the first or acute variety 
the disease is preceded, when it arises from inflammatory causes, by the 
usual symptoms of redness, heat, pain, and swelling; in this form, inflam- 
matory signs are either entirely absent or are very imperfectly expressed: 
in the first, the parts are mottled, swollen, and cedematous; in this, they are 
dark, shrunken, and hard: in the first, the liquid products of decomposition 
are abundant; in this, the tissues are dry and mummified: in the first, there 
is odor; in this, none is recognized. Dry mortification, though commonly a 
disease of advanced life, may occur at an earlier period. I have seen it in two 
young men under twenty-five years of age, and cases are recorded in children 
under twelve. Males are more commonly the subjects of the disease than 
females. It does not always assume the characters detailed, but may occa- 
sionally resemble the acute humid form, especially in those cases having an 
inflammatory history. Under the name of “ gangrene of the toes and feet,” 
it was first discovered by Pott, of London; and it is often designated as senile 
gangrene. 

Causrs.—There are several causes which are influential in producing the 
disease, among which may be mentioned a feeble, fatty heart, incapable of 
propelling the blood with vigor into the remote vessels of the extremities, in 


' consequence of which a capillary stagnation takes place, extending into the 


larger branches of the arteries; also calcification of the arterial tissues, de- 

stroying their elasticity,—a condition recognized long ago by Cowper,* and 

also by Becket} and Thompson.{ This change in the arteries, giving rise to 

irregularities of surface, tends to interfere with the smooth and regular flow of 

the blood, inducing the formation of thrombi and the detachment of fibrinous 

plugs which serve to obstruct either a main trunk or some of the small ter- 
* Philosophical Transactions, vols. xxiii. and xxiy., pages 1195 and 1970. 


+ Becket’s Chirurgical Observations. 
{ Thompson on Inflammation, page 537. 
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minal branches. The disease is no more common in persons who have been 


addicted to the pleasures of the table, or whose constitutions have been ruined 
by excess, than in those whose lives have been regular in every respect. The 
last four cases that came under my notice were inmen who had been remark- 
able for possessing sound and vigorous bodies,—three of them farmers,—and 
who, up to the time of their attack, enjoyed excellent health. 

* Symproms.—The approach of the disease, especially when of the acute 
type, is sometimes indicated by signs of constitutional indisposition, which, 
however, are usually so slight as to attract but little notice. These signs 
consist in diminished appetite, loss of strength, frequent and often irregular 

ulse. 

: Local disturbances also foreshadow the disease. There is increased sensi- 
bility, the toes and feet becoming painful, or the latter may feel heavy and 
benumbed. Darting pains sometimes shoot through the toes and up into the 
limbs; the temperature falls; the patient complains of cramps, and finds it 
difficult to maintain a comfortable warmth in the foot. In some instances all 
monitory signs are absent, and the first announcement of the disease is the 
appearance of a brown spot, sometimes not larger than a pin’s head, on one 
or several of the toes. On this a vesicle may or may not arise. This spot 
becomes darker, and finally black; it slowly extends, sometimes with, often 
without, any marginal redness; and the pain is frequently very intense, is 
paroxysmal, and depressing. (Fig. 69.) 


Fig. 69. 
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Dry or senile mortification of the toes. 


As the disease advances, the parts desiccate, become shriveled, contracted, 
hard, and as black as charcoal (Fig. 70); it creeps upwards until most of the 


Fie. 70. 


Dry mortification of the arm.—From Liston. 


limb is involved, when, from loss of sléep, irritative fever, and exhaustion, the 
patient dies, in the course of three or four months. There are, however, ex- 
ceptional cases, in which the disease lingers about the toes for a much longer 
period of time, and where undoubtedly the occlusion of the vessels is limited 
or imperfect. Sometimes, though rarely, a line forms, the part drops off by 
ulceration, and the surface cicatrizes, the patient recovering as by a miracle. 
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In other cases the disease partakes of the acute form. The toes assume 
a dark-red color, become swollen and exceedingly painful; the parts above 
present a mottled appearance from embarrassed circulation; blebs or phlyc- 
tenule rise over the surface, filled with bloody serum; the subcutaneous 
tissue undergoes a rapid decomposition and becomes filled with liquid matters, 
from which emanate the foulest odors. The patient soon begins to suffer 
from septicemia; the pulse becomes frequent and feeble, the tongue dark, 

rofuse sweats break out over the surface of the ‘body, the mind wanders, 
the hands become tremulous, and the sufferer dies in a typhoid condition. 
Very recently I saw, in the same family, two cases of senile mortification of 
the feet,—father and son. In the father’s case the malady was of the slow, 
dry, chronic form ; in that of the son it was of the acute variety. The latter 
died in six weeks; the former lived about three months. 

There is a variety of chronic mortification which is believed to depend upon 
the use of food containing ergot, and which formerly prevailed to a consider- 
able extent in Germany, Switzerland, France, and other parts of the continent 
of Europe. It was first described by Dodard* in 1676. A number of cases 
were brought into the Hotel-Dieu at Orleans, in which, as Saviard, in 1694, 
informs us, the upper as well as the lower extremities were affected. No age 
was exempt from its ravages. Pereira} supposes that this disease was a very 
ancient one, and that it was this affection which Sigebert and Bayle described 
as prevailing in 1089 in certain parts of Lorraine, in which the hands and feet 
became black and rotted off. The last author makes allusion to the peculiar 
color of the bread consumed by the people. The disease was described by 
Noel, in 1710, in a memoir to the Royal Academy of Sciences in Paris. The 
year before (1709) it would appear that one-fourth of all the rye in certain 
provinces of France—as, for example, Sologne—was affected with the ergot, 
and it is not surprising, therefore, that we read of five hundred cases entering 
the hospital at Orleans. Its appearance in Switzerland in 1809, and again 
in 1816, formed the subject of a paper by Langius. In Dauphiny it was 
described by Gassoud and Bossau in 1709. In consequence of certain inves- 
tigations made by Model,t from which he deduced the conclusion that the 
lower animals were exempt from the disease, the Royal Society at Paris en- 
listed the services of Tessier, who made numerous careful experiments with 
a view to determine the truth of this allegation, and while it was found that 
animals resisted for a long time the baneful effects of the grain, yet they 
finally perished from this form of mortification. Similar experiments, in 
1811, were instituted by Block,§ which did not, however, sustain those of 
Tessier, as large quantities of the ergot were fed to animals, such as sheep 
and cows, for periods varying from four weeks to three months, without any 
manifestation of the disease. Notwithstanding these contradictory state- 
ments, our present knowledge of the action of ergotin in producing contrac- 
tion of the muscular coat of the vessels furnishes strong evidence that the 
popular notion that this mortification was due to the diseased rye was cor- 
rect, although it is highly probable that to produce its peculiar effect the con- 
taminated flour must be used for a considerable length of time. I am not 
aware that the disease is ever seen in this country, although it is alleged that, 


- during the years 1819 and 1820, cattle, both in this State and in New York, 


died from this cause, having eaten the diseased grain of meadow-grass. I 
have seen it on this rich and luxuriant grass to a much greater extent than 
onrye. The disappearance of the disease from those regions where it for- 
merly prevailed is doubtless due to two causes, viz., the substitution of wheat 


for rye in the preparation of bread, and the introduction of mechanical appli- 


ances, such as the smut-machine so generally in use, for the removal of all 
matters foreign to the sound grain before it is ground into flour. 


* Journal des Savans, 1676; Cooper’s Surgical Dictionary. 
+ Elements of Materia Medica, Part IT., 1840. 

Dictionary of Natural History, Bomare, vol. xix. 
; Chelius’s Surgery, by South, vol. i. page 75, 
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The disease, as described by those familiar with its appearance, begins 
in one or both feet, and is attended with a burning heat, redness, and pain 
sometimes excruciating. In the course of four or five days these  phe- 
nomena disappear, and the parts become cold, black, and insensible, without 
odor, and thoroughly desiccated. In some instances there is considerable. 
swelling, attended with fever and delirium. Occasionally the mortification 
partakes more of the moist kind, with putrid emanations. In exceptional 
cases a line of separation forms and the dead part drops off; though gen- 
erally the disease advances up the limb until the patient is destroyed; and 
in a case narrated by Thompson both limbs sloughed off at the hip-joint. 

Proenosis.—The prognosis in chronic mortification is exceedingly un- 
favorable. In young subjects, or when produced by embolism from blood- 
change, there is a prospect of limitation and of the recovery of the patient 
after amputation. A line of demarkation occasionally forms, the parts 
separate, and cicatrization follows. Such a termination, however, is so rare 
that it does not affect the general rule-—namely, death, in a period of time 
varying from eight weeks to four months. 

TREATMENT.—The disease is one which rapidly exhausts the powers of the 
system, and demands unceasing support: consequently, the most nutritious 
articles of food are requisite, which should be assisted by tonies, such as 
quinine and the tincture of the chloride of iron. In the use of stimulants 
the surgeon must be guided by their effects: should they produce restless- 
ness and too much warmth of surface they should not be given. To relieve 
pain and procure sleep, opium in some of‘its forms should be freely admin- 
istered, either by the mouth or hypodermically. Constipation must be cor- 
rected by gentle aperients, otherwise the opium will produce headache and 
disturb the digestion. 

Local treatment is limited to maintaining the warmth of the limb by 
enveloping it in some non-conducting substance, like cotton batting. After 
using a great variety of applications, I am disposed to believe that all are 
alike valueless; but when any odor is present the dead part should be sur- 
rounded with a piece of lint moistened with phénol sodique and covered with 
oiled silk. The position in which to place the part can only be determined 
by consulting the patient’s feelings, some deriving the most comfort in the 
dependent and others in the horizontal posture. There can be only one 
justification for a resort to amputation, and that is the formation of a 
line of demarkation; and even then the strength of the patient must be 
equal to the shock and to the work of repair. Not only should this sepa- 
rating line be formed, but the ulcerative process should be well established, 
before the knife is applied. I have seen the disease remain stationary for 
two or three weeks, an imperfect line form, and afterwards the mortification 
break over this depression and progress. In one case of this kind I was 
urged to operate, but declined; another surgeon was induced to remove 
the dead part, but the disease appeared at once in the stump, and advanced 
with singular rapidity to a fatal termination. When amputation under the 
limitations above specified is performed, it should be done as near as pos- 
sible to the ulcerating surface, where the co-operation of nature will assist 
in the work of restoration. ; 


HOSPITAL MORTIFICATION. 


- This disease has been described under different names by different writers, 
as gangrena contagiosa, phagedena gangrenosa, gangrena nosocomialis, putrid 
ulcer, pulpy gangrene, pourriture Whopital, hospital gangrene, diphtheria of 
wounds, ete. 

In this country it is generally known as hospital gangrene. It has been the 
scourge of military hospitals, camps, and naval transports; it has invaded 
prisons, and occasionally has appeared in civil hospitals. The propriety of 
discussing the disease in its present connection may be questioned by some, 


HOSPITAL MORTIFICATION. 139 


and with a certain degree of force. Being a complication, in most instances, 


& of wounds, it would seem most fitting that its consideration should be re- 


served for that division of our subject. Yet, being a species of a generic 
process,—that of mortification,—there can be no inconsistency in treating 
of it in the present place. 

The existence of a wound isa necessary condition to its development. This 
need not be large: any breach in the continuity of tissue—a scratch, the 
prick of a pin, the sting of an insect, or a contusion—will offer a surface for 
its development. Bryant* informs us that when it prevailed in the wards of 
Guy’s Hospital, London, in 1849, contusions were often attacked. I can find 
no evidence which will require any modification of the statement that for the 
development of the disease an open surface is necessary. We know very well 
that contusions which recover without vesication or ulceration in healthy 
wards will not do so in a vitiated hospital atmosphere. This is due, not to 
local impressions, but to a contaminated state of the air entering the system 
through the lungs, which vitiates the blood, and through this medium impairs 
the function of those nervous ganglia whose action is so necessary to repair. 
If under such unfavorable conditions inflammation follows a contusion, and 
a little vesicle or ulcer results, removing thereby the cuticle which usually 
forms, when intact, an impenetrable coat of mail against the admission of 
morbific agents, then the enemy, whatever it may be, will enter, and the mor- 
tification follow. Although I witnessed a large number of cases of this dis- 
ease during the late war, in no instance was there a single idiopathic case. 

It may prevail in two forms,—the endemic and the sporadic. In the first, 
scarcely a single open surface, from whatever cause, within the affected dis- 
trict, will escape. In the second, the disease appears to be confined to isolated 
cases and sores of a specific nature, as chancre and open cancer. These ulcers, 
it is alleged, are more liable to suffer from the latter than from the former 
variety, and I have witnessed in the Philadelphia Almshouse facts corrobo- 
rative of this statement. 

CauseEs.—In our present state of knowledge we are not prepared to speak 
with any certainty on this subject. It is certainly not due to dirt or to a 
broken-down constitution, or to both together, since we learn from Macleod} 
that the barrack hospital at Scutari, which was very offensive and over- 
crowded with enfeebled soldiers, suffered no more from the disease than did 
others in a much better situation. During the War of the Rebellion it was 
frequently seen to attack the strong and vigorous while the feeble escaped, 
though, as a rule, patients enfeebled by loss of blood or from any other cause 
are most liable to the disease. Neither is it due to overcrowding alone, as 
this has often happened without the appearance of a single case. 

Not one of these conditions existed as I saw the disease at the Chestnut 
Hill Military Hospital, nor in the De Camp and McDougal Hospitals, as 
related by Hamilton ;{ yet that these are material factors favoring an out- 
break of the mortification can scarcely be questioned. These, with certain 
subtle or occult states of the atmosphere, may call into activity organisms 
which, floating in the air or adherent to instruments and dressings, come in 


contact with open surfaces and destroy their life. On this subject every- 


thing is conjecture. The disease may prevail at any season of the year. A 
moist or damp atmosphere, however, seems to be peculiarly favorable to its 
development. 

It is both contagious and infectious; that is, it is capable of being propa- 
gated by contact, and also through the medium of the atmosphere. In proof 
of the first, it is stated by Holmes Coote§ that during the appearance of the 


_ disease, in 1846, at St. Bartholomew’s Hospital, its extension in two instances 


was unmistakably traced to the use of an infected sponge. A putrid slough 
taken from a case of hospital mortification and applied to a healthy wound 


* Bryant’s Surgery, page 435. + Crimean War, page 166. 
} Hamilton’s Surgery, page 61. % Holmes’s Surgery, vol. i. page 164. 


140 MORTIFICATION. 


will communicate the disease to the latter. The observations of Pouteau 
show that a sponge or lint bearing the discharges from the pulp of an infected 
sore will communicate the disease to a healthy ulcer, though the constitution 
of the patient and the hygienic surroundings are of the best kind. Its in- 
fectious nature is rendered probable by the appearance of cases at the ex- 
treme parts of a ward, the intermediate ones escaping,—and that, too, in 
instances where neither instruments, dressings, nor personal contact could 
explain the fact. In point, also, is the statement of Guthrie in his Com- 
mentaries,* that hospital gangrene which was confined to the lower wards, 
at Leyden, in 1798, broke out in the upper wards thirty hours after the 
surgeon, in order to obtain better ventilation, broke an opening through 
the ceiling, thus forming a communication between the two rooms. Those 
nearest the opening were first attacked, the disease extending afterwards 
throughout the apartment. 

Von Pitha and Fock believe that the disease has a miasmatic origin.t The 
tenacity with which this materies morbi clings to substances which have 
been in use as dressings during the disease is well shown in the circum- 
stance narrated by Guthrie, that lint which had been used to dress the sores 
of hospital mortification in Paris, although it had been washed, dried, and 
bleached, yet, when sent to Holland, poisoned every wound to which it was 
applied. 

The division of hospital mortification into the ulcerous and the pulpy is one 
without much practical value, the difference being only in the amount of 
tissue involved. In the first the parts die in small installments, in the second 
in large masses. 

Symproms.—These are local and constitutional. The first play the most 
important role, and, I doubt not, precede the former. I mean by this that 
the constitutional symptoms are the result of the inoculation. 

_ Locat Symproms.—These vary much in different cases. When the disease 

attacks a contused part, or a welt,—which, under the old system of flogging, 
was not an uncommon occurrence,—a vesicle first forms, filled with bloody 
serum, partly covered, most likely caused by the violence. This vesicle opens 
and discharges, forming a sore, the pain of which is burning and pungent. 
The parts around become livid, and a gray slough forms. The contact of 
this dead mass with the living gives an increased impetus to the disease, 
and it extends rapidly. When an open surface, like an ulcer or amputation, 
is invaded, the previously healthy or purulent secretions are arrested, the 
surface becomes dry, and the granulations pale. The sore is soon covered 
with a whitish exudation, or with minute blood-clots and gray sloughs. 
Hitherto devoid of any unusual sensibility or odor, it now becomes tender, 
painful, and offensive; the parts on the border of the ulcer are swollen and 
livid, while beyond they are of a dark-red color. The edges are sharply cut, 
with a tendency in the sore to become round in form ; afterwards they become 
ragged, everted, or sunken. The minute sloughs scattered over the surface 
become confluent, so that in a period of thirty-six or forty-eight hours the — 
whole ulcer-.is converted into a dead, ash-colored mass, with an exuding — 
ichorous discharge. Even far beyond the limits of the sore the skin may be 
undermined by the extension of the disease through the underlying con- 
nective tissue, a condition which is not uncommon when the mortification 
attacks the track of a ball. It is in the connective tissue that the disease — 
produces such formidable devastation, so formidable that a large portion of — 
the muscles of a limb may be uncovered in a very short time. Muscular — 
tissue resists the process much longer than do the fasciz. The destruction — 
is sometimes so rapid that even the blood-vessels, which usually are slow to — 
yield to common forms of mortification, give way, followed by frightful hem- _ 
orrhages; and the bones, denuded of their periosteum, become black and _ 
necrosed. In such aggravated instances the sewage from the putrid sloughs — 


* Bryant’s Surgery, page 435. 
ft Billroth’s Surgical Pathology, American edition, page 322. 
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sometimes enters the lymphatics, contaminating the glands with which they 
are connected,—as the axillary or inguinal,—and gives rise to suppuration, 
thus establishing a new focus of death. 

ConstiTUuTIONAL Symproms.—In some cases a certain degree of general 
indisposition is experienced before the local symptoms are recognized. The 
erent may complain of headache, a sense of constriction across the fore- 

ead, and loss of appetite, with a loaded tongue and an accelerated pulse ; 
but in the cases which have come under my own observation the topical 
preceded the constitutional signs. When, however, the local disease proves 
unusually destructive, the system sympathizes to a marked degree: the pulse 
becomes feeble and frequent; a cold perspiration bedews the surface; the coun- 
tenance assumes an anxious expression; the breathing becomes oppressed ; 
the tongue is sometimes dark brown, at other times yellow; the stomach is 
irritable; spasmodic twitchings attack the limb, greatly aggravating the pain 
experienced about the sore; the mind wanders, and the prostration, which 
rapidly increases, is followed, unless the disease is arrested, by death in a 
period of from nine to fourteen days. 

Proenosts.—W hen the necessary resources are at hand, and are promptly 
used, the prognosis is highly favorable. Nothing can be more striking than 
_ the immense superiority of the modern modes of treatment over those in use 
among the oldersurgeons. This superiority is due to sounder notions of the 
nature of the disease, it being now regarded as a local rather than a constitu- 
tional disorder. The mortality during the Peninsular War, in 1813, amounted 
to one-third of the cases attacked. During the Crimean contest, as we learn 
from Macleod, the fatality was very much less. The deaths from this cause 
in the War of the Rebellion were very few indeed, and when an unfortunate 
termination did occur it was from hemorrhage, from suppuration following 
extensive destruction of the soft parts, from exposure of joint-cavities, or from 
septicemia wearing the sufferer out through sheer exhaustion, and occasion- 
ally from the implication of some important organ. 

_ ‘TREATMENT.—First in importance is a change of place,—a removal from the 
_ infected district,—and, if the weather is not too inclement, the erection of 
_ hospital-tents in the open air. When the gangrene broke out at the Chestnut 
_ Hill Hospital situated near Philadelphia, it was arrested in twelve hours by 
_ removing the affected patients into an adjoining grove of chestnut timber. 
_ Should the latter plan be inadmissible, a separate building, thoroughly 
cleansed and ventilated, must be secured. In this change of place, every- 
thing connected with the affected ward must be left behind, nurses, beds, 
_ bedding, sponges, instruments, and dressings, and a fresh supply of each 
_ provided ; while an abundance of chloride of lime should be distributed about 
_ the new quarters. 

Loca Treatment.—This is next in importance, and consists in disinfect- 
_ ing and deodorizing the adherent slough, arresting the ulcerative process, 
and exciting a healthy inflammatory action beyond the limits of the sore. 
_ Caustics are the most potential for these purposes, and there are two which 
_ transcend all others in value,—nitric acid and bromine. The mineral acids 
_ were first used by Mr. Guthrie, at Santander ;* and bromine by Dr. Gold- 
- smith,; during our late war. Preliminary to the use of either, if the disease 
_ is extensive, the patient should be moderately etherized, as their application 
_ is attended with considerable pain. With a pair of scissors and forceps all 
loose and disorganized parts of the slough should be clipped away, and the 
- surface cleansed with a wash of permanganate of potash (three grains to one 
ounce). Next, with a mop made by securing a piece of lint or a dossil of 
- eotton to the end of a stick, the fuming nitric acid or the undiluted bromine 
_ should be worked into all the interstices of the slough, or, if this is too com- 
pact, its parts should be broken with a director, so that it may be freely in- 
_terpenetrated by the caustic in every direction as deep as the living tissue. 


3 * Commentaries on Surgery, page 161. + American Medical Times, Sept. 12, 1863, page 121. 
VoL. 1.—10 
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Near the attached portions of the slough, openings may be made at short 
intervals with the director, and the acids thrown in with a glass syringe. 
Where the parts are rapidly breaking down, as in the ulcerative variety, the 
simple application of these agents to the circumference of the disease will 
arrest the destruction. The surface thus converted into a charred mass 
should be covered with a flaxseed-meal poultice sprinkled over with char- 
coal; or with a warm-water dressing medicated with a little phénol sodique 
or a very weak solution of bromine (one part to twelve of water). If the, 
caustic application has been thoroughly made, its repetition will not be neces- 
sary. The sewage from the dead pulp will be destroyed, and the molecular 
decay arrested. In this way inoculation of the contiguous structures is pre- 
vented, and a healthy inflammation established. The transudation which 
follows such inflammation will not only disjoin the dead from the living, but 
will also furnish the granulations necessary to restore the chasm. As soon as 
the granulations form, a simple ulcer results, and the sore should be managed 
as directed under the head of Ulceration. Other preparations have been.used, 
and with highly beneficial effects, as the acid nitrate of mercury, by Professor 
Gross; the permanganate of potash (one drachm to one fluidounce of water), 
by Dr. Hinkle, of Marietta (also a favorite remedy with Dr. Ashhurst) ; lactic 
acid, by Professor Jackson; spirits of turpentine, by Dr. Hackenberg; tar- 
water, by Dugas, of Georgia; sugar or syrup, by Dr. Packard; and butter- 
milk, by Dr. ‘W. F. Atlee. Monsel’s solution, iodine, chlorinated soda, and 
creasote have all had their advocates. Among the French surgeons the actual 
cautery was, at one time, much in use. In cases attended by hemorrhage the 
hot iron or the galvano-cautery would be desirable, as furnishing the most 
certain means of controlling the bleeding, as well as of destroying all the 
specific characters of the slough. Should the hemorrhage continue to recur, 
a ligature must be applied to the bleeding vessel; if practicable, at the seat 
of disease. Dr. Weeks, Surgeon U.S.V.,* tied the dorsalis pedis in one case, 
the anterior tibial in another, and, in a third, the brachial artery, with suc- 
cess, applying immediately afterwards the bromine. Pressure by means of 
an acupressure-pin will answer a good purpose in cases where the artery is 
accessible. 

ConsTITUTIONAL TREATMENT.—This should be supporting throughout. 
The bowels must be regulated, if required, by gentle laxatives, such as 
the sulphate of magnesia, a Seidlitz powder, or a rhubarb pill; pain and 
restlessness must be subdued by the free use of —— and the strength 
maintained by quinine and the tincture of the chloride of iron, together 
with a diet consisting of concentrated animal broths, milk, milk-punch, and 
eggs. 

Throughout the whole treatment there should be the most rigid enforce- 
ment of every hygienic precaution. All instruments used in the wards 
should be cleansed and kept in a carbolic acid bath (one part of acid to twenty 
parts of water). No sponges should be employed: wads of oakum answer 
every purpose for washing, to be thrown away immediately after using. 
The soiled dressings, as they are removed and placed in a vessel, should be — 
sprinkled with a solution of the permanganate of potash and then destroyed — 
by fire. The clothing of the nurses, as well as that of the patient’s bed and — 
person, will demand frequent change, and a constant supply of fresh air, — 
with thorough ventilation, is of the first importance. 

In consequence of extensive destruction of the soft parts, laying bare the — 
bones, or opening joints, amputation sometimes becomes necessary: in this — 
event the surgeon should delay not only until the separation is accomplished, — 
but also until repair has been well established, when, if the strength of the — 
patient allow, he should be isolated and the operation performed. 


* Hamilton’s Surgery, page 70. — 
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History of Hospital Mortification. 


As with the early history of many other diseases, that of hospital mortifi- 
cation is involved in much uncertainty, and while authors discover a knowl- 
edge of this disorder in the allusions made to certain torms of ulcerations by 
Aetius, Avicenna, Rolandus, and others, still, all is mere conjecture. I doubt 
very much whether the disease existed, save perhaps in a sporadic form, an- 
tecedent to the discovery of gunpowder and the construction of fire-arms. It 
was only after the introduction of these into the contests of nations that war 
became very destructive, or that large numbers of wounded men were likely 
to be suddenly massed together. Then, again, the construction of hospitals, 
and especially of military hospitals, was an outgrowth of Christian civiliza- 
tion, and, on anything like a colossal scale, is of very modern date. 
Richard Wiseman, surgeon to Charles II., alludes to the ravages of a dis- 
ease which attacked wounds, and in his quaint language says, “the lips sink 
and are flaccid, a gleet followeth, and the flesh within withers; also the pulse 
and the sense in the part do both languish.” * 
The first distinct allusion to the disease was made by La Motte, in 1722, 
in his treatise on Surgery. It had appeared at the Hotel-Dieu in Paris, and 
was first named by him pourriture @hdépital. It is only, however, after the 
publication of the works of Pouteau,} sixty-one years later, that we find a 
clear description of this form of mortification. Pouteau’s knowledge was 
drawn from cases in the Hotel-Dieu at Lyons; and when a dresser in this 
hospital he had himself suffered from the disease. 

In 1785, Gillespie,t an assistant surgeon in the English navy, published a 
aper on the same subject, under the title “Observations on the Putrid 
leer.” He mentions its prevalence among the seamen landed on Pigeon’s 
Island, St. Lucia, in 1781, where a naval hospital was established. At the 
same time the inmates of the naval hospital at New York, at least those from 
the West India squadron, suffered much from the affection, though there was 
- in both a scorbutic element. In 1788, Dussassois,§ one of the surgeons of 
_ the Hotel-Dieu at Lyons, published an article on the same subject. Both he 
and Gillespie regarded the disorder as infectious. In 1796 two pamphlets 
appeared,—one by Moreau and the other by Bourdin, both Frenchmen ;|| 
_ but according to Thompson “these papers added nothing new to our knowl- 
edge of the disease.” ; 
5 ollo,§ in 1797, devotes a chapter in his book on Diabetes to a “sore acted 
_ on by a new or overlooked species of matter,’ and which is supposed to cor- 
_ respond to hospital mortification. In 1799, Dr. Blane speaks of the disease 
: -Segee very much in ships, and in the naval hospital at the Cape of Good 
_ Hope, in so severe a form that even bones like the scapula and the ilium were 
attacked. The same year Dr. Trotter** described the disease, and among its 
_ peculiarities he mentioned an irregularity of the sores, which gave to their 
- edges a deeply-indented form. John Bell,}+ in 1801, treats of hospital gan- 
 grene, and, in the course of his remarks, says that “no dressings ever can cure 
the disease,”—rather a rash assertion in the light of modern therapeutics ; 
though he very justly adds that the only safety for the patient is outside of a 
hospital air. In 1804 and 1805, Dr. Thompson Ht says, “two theses of high 
- merit were written—one by Dr. Leslie, the other by Dr. Johnson, students in 
_ the University of Edinburgh—on this form of gangrene.” 


* Chirurgical Treatises, vol. ii. page 213, 5th ed., 1719. 
Posthumous Works, vol. iii., 1783. 
Gillespie on Putrid Ulcer, London Medical Journal, vol. vi. page 373, 
2 Dussassois, Gangréne des Hopitaux. 
Sur la Gangréne Humide des Hépitaux, 1788. 
Diseases of Seamen, by Rollo. 
#* Trotter, Medicina Nautica, vols. ii. and iii, 
John Bell, Principles of Surgery. 
Thompson, Lectures on Inflammation. 
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In 1804* two papers were published on the subject,—one by Ballard, and 
the other by Harness, both connected with the Royal Navy. 

In 1806, Marshall, in a letter to Ballingall, attributed the occurrence of the 
disease in the Feversham Hospital to the use of infected sponges; and in 1809, 
Mr. Lyttle, also of the English navy, wrote a treatise, in which he declares 
that this gangrene caused the loss of more men to the naval service than all 
other diseases incident to seamen.t 

Sir James McGrigor, Chief Medical Director in the Peninsular Wart of 
1813, also speaks of the disease in a letter to Ballingall, and attributes its 
prevalence to the unhealthy sites of hospitals, conjoined with a pre-existing 
enfeebled state of health in the patients. In the same year Dr. John Thomp- 
son § devoted to this subject a carefully-prepared chapter, or rather lecture, 
at the end of his book on Inflammation, in which he expresses his preference 
for the term putrid ulcer. Though it is alleged that specific sores are not 
liable to be attacked by this mortification, yet he mentions cases of open 
cancer, and chancre, which he had seen repeatedly become the seat of disease. 
Its contagiousness he adinits, and recommends, as the best means of managing 
the disease, separation, cleanliness, and ventilation, followed by the use of 
emetics and purgatives, and, locally, the use of turpentine with resin oint- 
ment. He opposes the use of opium, wine, and a full diet, especially in the 
commencement of the disease, and recommends the employment of blood- 
letting. He states that the gangrene often attacked wounds made by the 
lancet. 

Baron Larrey, notwithstanding that he must have been quite familiar with 
this mortification, has nowhere given to it more than a very meagre notice. 
In Egypt the disease was peculiarly fatal, the men dying in a few hours|| 
and presenting appearances like those of yellow fever. In his “Chirurgie 
Militaire” it is scarcely alluded to. He recommends quinine, opium, and the 
actual cautery. In his “ Memoirs of Military Surgery” ** he speaks of the 
epidemic disease of Brunn, in the campaign of Boulogne, as appearing among 
the French and Russian wounded. ‘The wounds in which suppuration was 
first developed were affected with hospital putrefaction, which spread with 
great rapidity. The odor proved infectious, attacking those who were near, 
and also the medical attendants. ‘The disease likewise made its appearance 
in the Hopital la Charité, distant from the others and perfectly clean. In his 
“Observations on Wounds and their Complications” +7 he insists on a differ- 
ence between ordinary gangrene.and hospital putrefaction, having witnessed 
both in the campaigns in Germany. His local treatment consisted in the use 
of Labarraque’s solution and the cautery. 

In 1815 there were four valuable contributions on the subject, by Hennen, 
Brugmans, Delpech, and Aubry. Hennen{t had encountered this scourge of 
military camps first in the Cordeleria Hospital at Bilboa, a hospital admi- 
rably located on a gravelly soil, four miles from the city, six miles from the 
sea, and on the bank of a river. When it broke out, the prevailing winds 
were from the sea, the thermometer ranging between 68° and 78°. The 
arteries rapidly sloughed, followed by hemorrhage, and the ligatures, which 
were placed on the vessels above, separated in a few days, giving rise to 
exhaustive and fatal bleedings. He never saw the lancet or cupping wounds 
attacked, as stated by Thompson; and he says that a remarkable feature of the 
disease was its tendency to change all sores into a circular form, whatever 

* Blackadder, Observations on Phagedwena Gangrenosa, Edinburgh, 1818. 

+ Malignant and Contagious Ulcer. 

t Medico-Chirurgical Transactions, vol. vi. page 455. 

% Lectures on Inflammation, page 369. 

|| Larrey, Military Surgery, vol. ii. page 18, Translation by Hall, 1814. 

q Larrey, Clin. Chirurg., 1829, vol. i. page 72. 

** Memoirs of Military Surgery from 1792 to 1812, vol. i. page 412, and vol. ii. page 1, Translation 
by Hall, Baltithore, 1814. ; 

Tf Op. cit., Translation by Rivinus, Philadelphia, 1832, page 48. 


tr Observations on Military Surgery, Edinburgh, 1818; also London Medical Repository, March, 
1815. 
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may have been their previous shape. In the Gensdarmerie Hospital at Brus- 
sels, which was filthy, there were three hundred wounded men, and among 
them one hundred and forty cases of compound fracture, many of whom had 
lain from one to two weeks after the battle of Waterloo without dressings ; 
and here the fatality was frightful. In the Elizabeth Hospital, at Brussels, 
which was clean, there were only a few cases. At the hospital on the Ant- 
werp Canal, out of the city, and which was crowded, this gangrene attacked 
the stumps three hours after amputation, and so rapid and destructive was 
its progress that in twenty-eight days there was but a single surviving stump. 
A few cases were seen presenting the phenomena of yellow fever, such as were 
described by Larrey. Hennen advocated bleeding, the use of the fermenting 
poultice, and, in aggravated cases, the cautery. 

Brugmans, of Leyden,* analyzed the air of infected wards, and claimed to 
have discovered a peculiar animal matter having a tendency to putrefaction 
and which he supposed played an important part in the production of the 
disease. It is this writer whom Guthrie quotes as saying that “when the 
disease existed in Leyden in 1798 it was communicated from a lower to an 
upper ward of the hospital by cutting an opening between to improve the 
ventilation :” hence he argued its contagious nature, and claimed also that its 
introduction into Holland was through charpie sent from French hospitals. 

Delpech} attributed to the depressing influence of defeat much of the 
mortality among the French from this mortification: despondency, however, 
is one of the symptoms of the disease. He treated successfully one hundred 
and fifty cases before Pampeluna with the actual cautery, and concluded, after 
a careful study of the disorder, that it was communicated to wounds by 
poisonous exhalations. 

Aubry { saw this gangrene in Prague, in 1814; in Rouen, in 1812; and on 
a vessel bound from Spalatro to Zara, in 1807. He believed in its commu- 
nicability by contact, and mentions the case of a surgeon at Prague who 
wounded his finger and in four days suffered from an attack. He also 
pointed out the distinction between this sore and ulceration, and was an 
advocate of the use of opium internally, with that of vinegar locally. 

In 1818, H. H. Blackadder,§ surgeon to His Majesty’s forces in the Pen- 
insula, published a monograph on this form of mortification, in which the 
subject is treated in a learned and exhaustive manner. He regarded the 
disease as purely local and contagious. While examining the stump of a 
patient who had died of the disease, he became inoculated through a scratch 
in the finger. Pain and inflammation set in sixty hours after the accident, 
and in four days had extended up the arm, followed by rigors and headache. 
It was two months before the sore cicatrized, and six months before the 
natural color of the part returned. Blackadder was a strenuous advocate 
for arsenic, which he applied, in the form of Fowler’s solution, directly to 
the wound. This remedy was used also by Higgins, after the battle of 
Waterloo, at the hospital at Antwerp, and at the same place by O’Connel.|| 
No instances of poisoning were observed. In order to settle the question 
of its contagious nature, Ollivier§] inoculated himself in 1810; a vesicle 


| formed, and ran a regular course until the fourth day, when its progress 


became so alarming that he permitted it to be destroyed; but it wasa month 


_ before he recovered. Experiments to determine its contagious nature were 

also instituted by Dupin, Richeraud, Dupuytren, and Willaume, all of whom 

_ decided adversely, while Pointe, Danillo, Clerc, Vautier, and Delpech stoutly 
_ maintained the affirmative of the proposition. 


Hutchison, in his “Surgical Observations,’** published in 1826, gives a large 
%* Annales de Littérature Médicale Etrangére et Nationale, vol. xix., Nos. 106 and 107, 1815. 


Dissertation sur la Complication des Plaies et des Ulcéres, Paris, 1815. 
Observations on Phagedwna Gangrenosa, Edinburgh, 1818. 
Dissert. Med. Inaug. de Phagedeena, page 4. 

 Traité des Typh. Traumat. Gangr. ou Pourriture d’Hépital, Paris, 1822. 


4 Mémoire sur Ja Pourriture d’ Hopital, 1815. 
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number of reports from surgeons in the Royal Navy, showing the effect of 
hygienic measures upon the disease, and, in addition, the Report of Portal 
and Deschamps to the Royal Institute of France upon the Memoir of Delpech 
on Pourriture d’Hopital, in which they entirely approve of his conclusions. 

In 1826, and again in 1848, John Boggie,* surgeon to His Majesty’s forces 
in the Peninsular War of 1813, published his “ Observations on Hospital Mor- 
tification made at the Ropewalk Hospital, Bilboa.” The treatment at first had 
been stimulating, and the result was the loss of 83 out of 1294 cases. Dis- 
satisfied at such a mortality, he adopted the antiphlogistic treatment, bleeding 
largely, even to the extent of three pounds in some cases, exhibiting cathartics 
and emetics, avoiding opium and wine, and enforcing a diet of tea, gruel, and 
farinaceous food. By this plan he alleges that he reduced the mortality to 
25 in the next 857 cases, or 1 in 34; and after he had succeeded in getting 
this treatment well established, a further reduction in the death-rate was 
attained,—that is, in 796 cases only 6 died, or 1 in 131. Boggie makes two 
varieties, the “sloughing” and the “phagedenic.” He regarded the disease 
as constitutional, communicated both by contact and through the air, and 
he says he never saw wounds made by the lancet or scarificator attacked. 
When the destructive process was rapid, he applied the cautery or acids. 

Guthrief thought the disease contagious and infectious. Out of 1614 cases 
at Santander, Bilboa, Vitoria, and Passages, 512 died in five months. He 
gives an extensive summary of the subject, and, on the whole, favors the 
treatment of Boggie. 

Wrightt records an outbreak of the disease in the Baltimore Almshouse in 
1830 and 1831, in which 20 died. 

South, in Chelius’s Surgery, states that Arnott saw it in the Middlesex 
Hospital in 1835, and also at the Westminster and York Hospitals, Chelsea. 

Samuel Cooper,§ in speaking of this mortification, refers to the declaration 
of Lisfranc, that hospital gangrene is now a mere trifle, and that by the use 
of the actual cautery it is entirely under the power of the surgeon. 

Hawkins|| was an advocate for strong acids as a local measure, and says 
he never saw a death from the disease. 

Coote records its appearance at St. Bartholomew’s Hospital, and also at 
St. George’s and other institutions, during the autumn and winter of 1846-47. 
The cases all recovered under hygienic changes and the local employment 
of nitric acid. The disorder had never been known in these hospitals be- 
fore, and was thought to be due to atmospheric conditions. In Holmes’s 
Surgery,** this same author says the disease, in 1846, was in two instances 
traceable to a sponge which, although boiled, had yet retained contagion. 
He also gives the history of a woman residing in an unhealthy part of Lon- 
don, whose breast had been removed, and in whom the wound was afterwards 
attacked by this disease. Two persons sleeping in the room which she had 
occupied were attacked with fever and diarrhcea, and he thinks that, had they 
possessed open wounds, both would have suffered from mortification. 

Fabian,}} in 1848, recommended a French compound, the “citron comme 
topique,” as being possessed of considerable value. 

Velpeau,{t in treating upon the subject, expresses his belief in its con- 
tagiousness and also in its animalcular origin. 

In 1848, Walker,§§ surgeon at Barcena Hospital, Bilboa, from September, — 
1813, to January, 1814, says that the character of the disease changed at the 


* Medico-Chirurgical Transactions, Edinburgh, 1826; also, Observations on Hospital Gangrene, 
London and Edinburgh, 1848. 
+ Commentaries on the Surgery of the Peninsular War, 5th edition, 1853, London, page 155; also 
Lancet, 1848, vol. ii, pages 628, 685. 
American Journal of the Medical Sciences, vol. x. | 
Medical Times, August 28, 1847, page 524. 
Medical Gazette, June 11, 1847, pages 1024, 1030. 
4 Lancet, 1847, vol. i. pages 374, 405, 515. 
** Holmes’s Surgery, 1869, vol. i. page 163. 
tt Malgaigne’s Revue Méd.-Chirurg., October, 1848, page 207. q 
ti Ranking’s Abstract, 1848, vol. viii. page 130. 22 Lancet, 1848, vol. ii. page 688. _ 
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approach of winter, becoming more inflammatory, and yielding to the anti- 


phiogistic treatment of Boggie. Under the stimulating plan more than one 


in three died. 

Tice* saw the disease at Coimbra, where several of his nurses suffered 
from attacks contracted by dressing the sores of those affected. He notices 
particularly the extreme depression or despondeney which affected the 
sufferers, and considers it pathognomonic of the approach of the disease. 
He regards it as a constitutional disease. Boutflower entertained the same 
views. 

Professor Restelle,+ surgeon-in-chief of the Sardinian army, saw 400 cases 
at Alessandria in 1848 and 1849, and believed that, if proper precautions are 
observed, stumps may be protected against attacks. Caustic potash was his 
favorite local application. He succeeded in inoculating healthy wounds with 
the virus, and thought that the disease was the result of some local influence 
on sores, assisted, no doubt, by a vitiated atmosphere. 

In 1860, Parke,t a surgeon in the Russian military service during the Cri- 
mean War, gives a description of the lamentable condition of the hospitals at 
Simpheropol. Patients were massed together without classification ; those 
with typhus fever and those with surgical injuries were in the same wards, 
which were so defective in ventilation and cleanliness that the surgeons 
would suffer from headache after an hour’s exposure to the vitiated atmos- 
phere. The mortality cannot be accurately ascertained, but it was doubtless 
very great, as at Simpheropol the average number of patients was 15,000 
and the average deaths were 133 from typhus and mortification. Parke 
bestows high encomiums on creasote. 

The report of the committee to Parliament on the Medical and Surgical 
History of the British Army in Turkey and the Crimea in 1858 attributes 
the outbreak to filthy and badly-ventilated hospitals with insufficient accom- 
modations. 

Taylor,§ surgeon to the 29th Regiment of Her Majesty’s forces, India, ex- 
presses the opinion that the disease as it appeared at Ferozepore was local 
and not constitutional; the wounds which appeared most prone to take on 
the disease were those inflicted by grape and canister-shot; and he says that 
nitric acid gave the most relief from the gnawing and burning pain. 

Some idea of the terrible fatality of the disorder may be obtained from 
the statement of Lallour,|| surgeon to the French transport-ship Euphrate, 
that during a single passage of that vessel to the Bosphorus, requiring but 
thirty-eight hours, sixty bodies were thrown overboard. The mortification 
attacked all wounds, and even cicatrices. The actual cautery was attended 
with good effect. 

Macleod,{ in speaking of the cause of the disease, thinks that something 
different from bad accommodations and filthiness is necessary to explain its 


appearance. The wounded men who lay thickly around the foul latrines 


suffered no more than those in other localities. It broke out immediately 
after a sirocco which prevailed at the time, and manifested no preference for 


- any particular class of wounds, wounds of entrance and wounds of exit suf- 


fering alike. The men prone to scurvy were the most favorable subjects. 
In his experience nitric acid exercised the most decided control in arresting 
the process of destruction. 

Surdun ** found iodine, applied externally, to act well, and gives seven cases 
of amputation in soldiers on shipboard, all of whom were attacked, and all 
recovered. 


* Lancet, 1848, vol. ii. pages 630, 631, 685. 
British and Foreign Medico-Chirurgical Review, October, 1850, page 545. 
American Journal of the Medical Sciences, April, 1860, page 570. 
Macleod’s Surgery of the Crimean War. 
Ibid. 
Notes on the Surgery of the War in the Crimea, London, 1858; also Edinburgh Medical Jour- 
nal, 1855-56. 
*# Gazette Hebdomadaire de Médecine et Chirurgie, January 12, 1857. 
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Groh* gives a record of 59 cases, of whom 7 died. His treatment consisted 
in ventilation, fumigation, stimulants, chloride of calcium, and mineral acids. 

Dr. Joseph Jones,} who saw much of the disease in Southern hospitals 
among Confederate soldiers, wrote a very exhaustive treatise on hospital 
gangrene. He believed that neither contact nor abrasion is necessary for its 
production. He could never trace any connection between the disease and 
scurvy, but thought the affection was due to some organic poison acting as 
a ferment. Soldiers who were well fed recovered most rapidly, so that the 
Union troops suffered less than the Confederates. Out of 385 cases at Em- 
pire Hospital, Georgia, one-quarter died. In the Army of the Tennessee there 
were, during July and August, 1864, 344 cases, with 26 deaths, or, includin 
September and October, nearly 3000 cases, one-half of whom were disable 
for the war. Fresh air, veritilation, change of locality, and the local use of 
nitric acid constituted the plan of treatment. 

Jiingken,t who saw the disease in the Charité Hospital and also at Dres- 
den, decided that there is no specific save cleanliness and removal into the 
open air under a tent-roof: without these the cautery is of little use, as the 
gangrene will return after the slough is detached. 

Hutchison § tried treatment by submersion with alleged good success, the 
cases cleaning off in three days, and in ten days healing rapidly. 

In 1863 a number of papers appeared on this subject, amounting, as far as 
I can learn, to nineteen. 

North || gives 60 cases at the United States Army Hospital at Frederick, in 
the fall of 1862, with 3 deaths. In only 7 cases were there any constitutional 
symptoms present. Nearly all the nurses who had any wounds suffered. 

Browne,{] in speaking of the mortification as it was seen at the Marine 


Hospital at New Orleans, states that no foreign organisms or fungoid growths 


were discovered in the sloughs. 

Brinton,** in his “ Report to the Surgeon-General on the Condition of the 
Louisville Military Hospital,” says that the disease showed little tendency to 
spread from bed to bed, although isolation was not enforced. Out of 88 cases 
there were only 2 deaths, and these suffered from other complications. Bro- 
mine was his favorite local application, it being injected hypodermically at 
the margins of the disease. Dr. Brinton believes in the local nature of the 
disorder. 

Hinkle,++ A.A.S., U.S.A., saw the disease at the Campbell and Jervis 
Hospitals, Baltimore, and at the Armory Square Hospital, Washington. The 
permanganate of potash was his favorite remedy, internally and externally. 
Peters reports cases from the same hospitals. Lloyd,t{t Stanford,§§ and 
Doherty |||] all bear testimony to the value of bromine, when applied pure. 

To M. Goldsmith, J] Surgeon U.S.V., the profession is indebted for the use 
of bromine in hospital mortification. His observations were made at New 
Albany, Nashville, Murfreesboro’, and Louisville. In drawing the comparison 
between bromine and nitric acid, he gives 152 cases treated with the first, 
with only 4 deaths, all of which were complicated; and 13 cases with the 


* Groh on Hospital Gangrene, Wien. Med. Zeitschr., 1858, pages 35, 38; Schmidt’s Jahrbiicher, 
No. v. vol. evi. page 198. 

+ Jones, Investigations on the Nature and Causes and Treatment of Hospital Gangrene, United 
States Sanitary Commission, Surgical Memoirs, vol. ii., 1871; also New Orleans Medical Journal, 
January and April, 1869. 

Allgemeine Med. Centralzeit., xxx. 67; Medical Times and Gazette, Noy. 2, 1861. 
Hutchison, Medical Times and Gazette, 1862, vol. i. page 8. 

|| American Medical Times, 1863, vol. i. page 255. 

Ibid., May 2, 1863, page 215; also Proceedings of the New York State Medical Society, 1863-64. 

%* American Medical Times, May 23, 1863, page 250; also American Journal of the Medical 
Sciences, July, 1863, page 279. 

tt American Medical Times, November 28, 1863, page 254. 

{ Ibid., November 28, 1863. 

2 Ibid., 1863, vol. ii. page 24. 
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4 q Ibid., September 12, 1868, page 121; also Report on Hospital Gangrene, Pyemia, ete., Louis- 
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last, with 8 deaths. Of 13 other patients, in whom various remedies were 
used, 5 died. Dr. Goldsmith believes it to be a local disease. 

Detmold,* in his “ Lectures on Military Surgery,” asserts his belief in the 
local nature of hospital mortification. He thinks it may arise from the 
presence of some microscopic fungus; he does not believe it ever attacks 
an unbroken surface; and he says that it may be introduced into the best- 
policed hospital by patients or by infected clothing. 

Weeks} furnishes the record of 115 cases, in Louisville, 104 of which were 
treated with bromine and 11 by other remedies. Of the 104 only 3 died,—2 
by pyeemia and 1 by cellulitis; of the 11, 3 also died. He regards the affec- 
tion as a local one, and believes that the materies morbi enters by the wound 
and not by the lungs, and that the constitutional symptoms are secondary. 
He has frequently seen cases of embolism of the lungs and other parts of the 
body following the disease. Laurencet is also a localist, esteeming the con- 
stitutional symptoms, when present, as secondary. 

Radcliffe,§ A.A.S., U.S.A., saw the disease among the prisoners who had 
been brought from Richmond to the United States General Hospital at 
Annapolis. He relied on nitric acid and stimulants for its treatment. 

Woodward,|| Surgeon U.S.A., and the medical historian of the war, insti- 
tuted observations at all stages of the disease, to determine the question 
of a cryptogamic origin, and, after using the highest powers, failed to dis- 
cover any microscopic organisms except vibriones, which are met with in 
all decomposing animal substances. 

Hamilton,{ though he does not advocate the constitutional origin of the 
disease, states that he saw two cases of hospital gangrene without any previous 
wound, in one of which the soft tissues were destroyed over nearly the entire 
length of the tibia. The number of cases which he had under observation 
at the McDougal Hospital was 36. Of this number, 18 were treated by 
nitric acid, the average duration of the treatment extending over sixteen 
days; 14 were treated with bromine, their average duration being twelve 
days; and 1 with iodine, recovery taking place in seven days. 

Parker** thinks the causes of hospital gangrene identical with those of 
typhus, with the addition of a suppurating wound. 

Ball}} saw 43 cases, under the care of Weir, at Frederick, and says that 
when the wind blew from the tents towards the hospital in which were 
placed the gangrenous cases, new cases would appear in the latter; but when 
the current of air was in the opposite direction, no new ones arose. He also 
states that when the door was left open into the gangrenous ward, patients 
occupying the beds nearest the door were first attacked. 

Post{{ witnessed the disease at Nashville and Louisville Hospitals. This 
surgeon tied the posterior tibial artery at the bottom of a gangrenous 
wound, the patient making a good recovery. His treatment was by stim- 
ulants and bromine. Moses§§ also relied on bromine, one application in 
his hands usually proving sufficient. He regarded the disorder as purely 
a local one. 

Alley|||| was also an advocate for the use of bromine. Pittino’s 4 article on 
the subject relates to the cases at Annapolis from Libby Prison. Crane*** 
treated three cases with chlorinated washes. 


* American Medical Times, Feb. 21, 1863, page 97. 
Ibid., 1863, vol. ii. page 46. 
Laurence’s Lectures on Surgery, page 197. 
American Medical Times, April 4, 1863, pages 161, 172. 
Ibid., April 11, 1863 ; and Report to the Surgeon-General. 
q Ibid., 1863, vol. ii. pages 181, 205. 
#* Thid., Sept. 5, 1863, page 109. 
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#** Thid., page 56. 
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In 1864, Pick,* at St. George’s Hospital, London, dissatisfied with nitric 
and carbolic acids, passed a stream of chlorine gas through the affected ward, 
and found the disease completely arrested in four cases. In his opinion 
opium was omnipotent. Under the use of this remedy, in 47 cases, the dis- 
ease was subdued in forty-eight- hours, and in a smaller number, in one day. 

In 1864, also, an article was published by Bartholow+ on this form of mor- 
tification; one by Pryer,{ in which, besides recognizing two forms of the 
disease, he advocates the use of pyroligneous acid as a local remedy; and 
one by Hackenberg,§ in which turpentine is highly extolled. 

Mr. Maunder|| believes that the disease may arise from a vitiated atmos- 
ai entirely independent of a specific materies morbi, and also that it may 

e introduced into a hospital from without. He is an advocate of nitric acid 
and a water-dressing. 

Packard { recommended the use of a hydro-carbon as a local dressing. He 
sprinkled or poured over the parts white sugar or thick syrup, and covered 
the ulcer with lint. He believes the disease to be a local one. 

Le Conte suggested the free use of powdered charcoal, chiefly to deodorize 
the foul slough. 

Atlee,** in a review of Dr. Goldsmith’s book on hospital gangrene, says 
that patients get well in spite of bromine, not by it; he thinks the infection 
is received both by open wounds and through the lungs; and he extols the 
external application of buttermilk, as practiced by Pfeiffer at the Satterlee 
Hospital. 

Kempster}t believed strongly in the constitutional origin of the disease, 
general symptoms being prominent in the cases which he witnessed at the 
Patterson Park Hospital, Baltimore, in 1864. 

Herr{{ saw the disease at Hospital No. 1, Nashville, in 1864, where 14 
deaths occurred in 202 cases. With him bromine ranked first, and chloride 
of zine next, as local remedies. At the same time 300 were treated at the 
Cumberland Hospital with nitric acid, of whom 50 died. 

Thomson §§ made numerous microscopical examinations at the Douglas 
Hospital, but without discovering any organisms which could be charged 
with an infective influence. He cautions against over-stimulation, and gives 
cases in which bromine succeeded in curing the disease after nitric acid 
had failed. 

Lane |||| advocates the continuous use of dilute nitric acid. 

Bligh {J tried both nitric acid and bromine in the War of the Rebellion, 
and decided in favor of the last. 

Smart,*** Inspector-General of Hospitals of the Royal Navy, uses carbolice 
acid as a preventive, and permanganate of potash as a curative agent. For 
obstinate or aggravated cases he believes the chloride of zine and the actual 
cautery to be among the most valuable agents. In 1857 and 1859 he wit- 
nessed the disease at Hong-Kong. He considers it a low inflammatory action 
of zymotic origin, the microzymes being in the atmosphere or adherent to 
dressings. Fresh air, he thinks, without remedies, will cure the disease. 

Miller,++} at the 17th Corps Hospital, Atlanta, Georgia, could not procure 
bromine, but used, with excellent effect, a saturated solution of iodine. 


# British Medical Journal, 1864, vol. i. page 262. 
t American Journal of the Medical Sciences, March 5, 1864, and Jan. 1865, page 274; also Cin- 
cinnati Lancet and Observer, Oct. 1864. 
American Medical Times, 1864, vol. i. page 4. 
Tbid., Nov. 28, 1864, page 264. 
|| Clinical Lectures and Reports, London Hospital, 1864, page 104; also Braithwaite’s Retro- 
spect, vol. 1. page 215. 
{ American Journal of the Medical Sciences, Jan, 1865, page 114. 
#* Thid., Jan. 1864; also, July, 1865, page 61. 


Tbid., April, 1866. 
Ibid., Jan. 1867, page 281; also Nashville Medical Journal, Aug. 1866. 
American Journal of the Medical Sciences, vol. xlvii. page 393. 
||| Medical Times and Gazette, March 30, 1867. 
{4 Lancet, Aug. 29, 1868, page 278. 
= Thid., Oct. 1, 1870. ttt American Journal of the Medical Sciences, Oct. 1871, page 462, 
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Professor Spence* insists in his lectures that the open air is the only 
proper place for this class of cases. If it is attempted to treat them in the 
wards of a hospital the success will depend on the multiplied contrivances 
for ventilation and cleanliness. 

Bryant} saw the disease at Guy’s Hospital, London, in 1849, when con- 
tused as well as open wounds were attacked. He thinks the ulcerative form 
is preceded by constitutional symptoms, the sloughing form always by local 
signs; and he interdicts entirely the use of sponges. 

Treibest regards the affection as a diphtherite, in the first instance, purely 
local, and uses electricity. 

Billroth§$ ventures the opinion that the epidemic prevalence of this kind 
of mortification may be due to minute organisms of rare occurrence. 

Von Pitha and Fock|| regard the disease as an epidemic, and as miasmatic 
in origin. 

Heiberg had an opportunity of seeing all the cases at Berlin, in the 
Franco-Prussian War. The temperature-curves, being very irregular, re- 
vealed no special type of the disease. Low diet and ice-water formed the 
internal treatment, and chloride of zinc well worked into the incisions, with 
subsequent dressings of oil, the local management of the sores. 


* Lectures on Surgery, Edinburgh, 1871, page 67. 
Bryant’s Practice of Surgery, London, 1872, page 447. 
Lancet, Nov. 2, 1874, page 646. 
Billroth’s Surgical Pathology, American ed., 1875, page 322. 
Ibid. 

 Virchow’s Archives, liii. 


CHAPTER IL 
WOUNDS. 


General Considerations—A wound is a solution of continuity in any tissue 
or organ, produced by direct or indirect violence. The infliction of a wound 
is followed by hemorrhage, pain, and retraction of tissue. 

Wounds are most conveniently classified according to the nature of the 
vulnerating body by which they are produced. 

There are six varieties,—incised, lacerated, contused, punctured, poisoned, 
and gunshot wounds. 

The indications in the treatment of wounds are, the arrest of hemorrhage, 
the removal of foreign bodies, the proper apposition of the divided parts, and the 
use of such measures as will co-operate with nature to the fullest extent in the 
repair of the damage. 


Hemorrhage.—There is no sight so appalling and sickening as a formidable 
hemorrhage. The sight of even a few drops of blood will often, with many 
persons, produce fainting. Scenes of this kind are quite common at the open- 
ing of every session in the operating amphitheatres. Abhorrence of blood is 
most wisely implanted in our humanity, and exhibits the value set by God 
on human life. Except on the battle-field, in street-fights, or assassinations, 
death from hemorrhage is not common; and with the resources at our 
command (the wounded vessel being outside of the trunk) the surgeon who 
allows a patient to perish before his eyes, save in exceptional cases, may well 
question his fitness for the responsible work in which he is engaged. 

When a large artery is opened by disease, accident, or incompetency, the 
blood gushes out with a bound, in a red, angry stream, and if not immediately 
checked the face grows pale, the color leaves the lips, and the patient, in 
consequence of the rapid diversion of blood from the brain, falls into a state 
of syncope. Here we have a beautiful illustration of that provision which 
exists in the organization, by which life, even in the direst extremity, is con- 
served. The rapid depletion of the brain and spinal marrow deprives the 
heart of its motor-power, and so weakens its stroke that the blood moves 
slowly and feebly, scarcely reaching the smaller vessels, thus allowing time 
for the formation of a clot at the bleeding orifice. After a time the heart 
begins to recover its strength; the blood is impelled with more vigor; it 
reaches the extremities and surface of the body; the pulse at the wrist can 
be felt, the color returns to the lips, the warmth to the body, and now the 
stream becomes forcible enough to dislodge the protecting clot. The bleed- 
ing is renewed with an impetuosity little less than at first, when again the 
deadly yet friendly syncope intervenes to stay, for a time, the work of 
destruction. At each repetition of such a scene the symptoms prove more 
urgent: the face assumes a deathly pallor, appearing transparent, puffy, and 
wax-like; the lips become bluish; the pulse feeble, less frequent, and, finally, 
imperceptible. The temperature falls first at the extremities, and progress- 
ively over the body, the surface of which is covered with a cold, clammy 
perspiration. If the patient attempts to rise, he is seized with dizziness ; 
objects become indistinct and vanish into the darkness; the pupils are widely 
dilated; the mind becomes confused; the stomach sickens; the ears are filled 
with i iad sounds, and everything seems to whirl; the thirst is insatiate ; 
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are called clots, or thrombi. The moment it escapes 


. The straggling fibres of the sheath of the vessel or 
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there is an uncontrollable restlessness, and a sense of suffocation ; the arms are 
thrown over the head, as if to grasp something by which the muscles on the 
exterior of the chest might aid in the work of respiration; the breathing is 
carried on in sighs and gasps; there is an entire absence of pain, and the 
countenance wears a frightened and anxious expression. The patient strug- 
gles to rise, but as often falls back in a faint, no longer able to hold out in the 
unequal conflict; the respiration becomes more feeble, the eyes glazed and 
motionless, with occasional muscular twitchings of the face and extremities, 
until at last the sufferer sinks into a state of unconsciousness, and death quietly 
claims his victim. How forcibly has the sculptor impressed upon his marble, 
in the attitude of the Dying Gladiator, a truthful representation of a man 
whose life is slowly ebbing away from hemorrhage! 

To control hemorrhage permanently the vessel must be closed by an 
organized structure, the result of inflammatory action. In small vessels, and 
sometimes in those even of the size of the radial, nature may accomplish the 
work without any assistance from the surgeon. I shall first explain her 
method. When a wound is inflicted by a sharp-edged instrument, involving 
vessels of moderate size, there will be a sudden and profuse gush of blood. 
After a short time it diminishes, and finally ceases altogether, or amounts 
only to an oozing. How is this process accomplished ? 

The vessels, the blood, and the perivascular tissues are all concerned in 
the work of hemostasis. When an artery is divided, it contracts within its 
sheath, and the fibres of connective tissue or other contiguous structures 
sink across its extremity, often concealing it from view, and requiring, for 
its exposure, that it shall be drawn out of its hiding-place. Not only does 
the artery retract, but it also contracts to its flattened or ovoidal form, 
thereby diminishing its canal, and thus offering a mechanical resistance to 
the escape of the blood. If a large amount of blood is lost, the heart’s 
action will be weakened, in consequence of which the column of blood is 
propelled with diminished force against the walls of the vessels. We fre- 
quently see, after a sudden and exhausting hemorrhage, the injured vessel 
lying in the wound, collapsed, and without exhibiting the least sign of pul- 
sation. It is because the wave of blood has not 
sufficient momentum imparted to it by the heart 
to reach the divided artery. 

What part does the blood play? This fluid pos- 
sesses the property of coagulation, forming what 


from the vessels it usually undergoes this change, 
which is favored by mechanical points of obstruc- 
tion. Ifa little irregularity forms on the inner side 
of an artery or vein, or if a fine thread is stretched 
across the lumen of a vessel, very soon there will 
be an embolism or thrombus induced. As soon as 
the flow slackens the blood begins to coagulate. 


contiguous muscles at its orifice play the part of 
the threads just described,—that is, serve as a net 
to entangle the fibrin,—so that a clot accumulates 
at the end of the artery and around it, extending SS es 
up its canal as high as the first chief collateral ——qy¢ relation between the internal 
branch (Fig. 71); and the same occurs in the other, and external clot, or nature's meth- 
A A s esting hemorrhage: a, the 
or distal, portion of the wounded trunk. We have _ external clot, continuous with that 
now a plug which, in its relation to the vessel, (ee a een a aterm, afd reine 
resembles somewhat the glass stopper of an old- _ to the first collateral trunk. 
fashioned decanter. The portion of the clot or 
thrombus within the artery does not accurately fill its canal. It is conical in 
form, the apex directed upwards, and the base occupying closely the circum- 


ference of the arterial orifice. After a time, however, the clot increases by 
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attracting to itself a new deposition of fibrin until it more perfectly occupies 


the lumen of the vessel. 


So far the thrombus is not of a permanent kind, 


and is liable to become displaced by a column of blood impelled by the 
recovered power of the heart, producing a renewal of the hemorrhage. 
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A longitudinal section of the crural artery of a dog twenty- 
four hours after ligation, magnified 60 diameters: a, constricted 
point, or seat of ligation ; b, 6, walls of vessel; c, clot or throm- 
bus, with its transverse or laminated striation and conical form. 


To make such closure secure 
against all contingencies there 
must be a vital union between 
the thrombus and the walls by 
which it is surrounded; and 
this brings me to the perma- 
nent closure of vessels. In order 

e to study this process satisfacto- 
rily, I had a number of ligations 
made of the arteries of dogs, by 
Dr. William H. Mastin, one of 
the resident physicians of the 
University Hospital. The ani- 
mals were killed at different 
periods, and carefully injected, 
after which I had an opportu- 
nity of studying each specimen 
as it was prepared by one of 
our most eminent microscopists, 
Dr. E. O. Shakespeare. These 
experiments, if they were prop- 
erly interpreted, establish the 
fact of the transformation of 
the coagulum, clot, or throm- 
bus into an organized struc- 
ture, and its unification with 
the walls of the vessel. 

When a ligature is placed 


about an artery and firmly tied, the vessel is constricted and puckered up 


at the point of application. 


artery of a dog twenty-four hours after ligature, mag- 
nified 225 diameters. The dark points indicate the 
white corpuscles, all the other points the red corpuscles. 


The effect of such constriction is to divide the 


middle and internal coats, which be- 
come both incurved and retracted, 
the external or fibrous coat remain- 
ing unsevered. The: blood thus ar- 
rested begins to coagulate first at the 
seat of ligation, where it occupies the 
entire circumference of the canal of the 
vessel. To this coagulum or thrombus 
are added successive layers or lamina, 
and as the column rises it becomes 
conical in form, reaching up to the 
first collateral branch, and either not 
touching the walls of the vessel or 
resting only against one of its sides. 
(Fig. 72.) The direction of these suc- 
cessive additions or lamine in the 
thrombus is transverse or slightly 
oblique. 

If a portion of this internal throm- 
bus be examined, at any time after its 
coagulation, with a sufficient power, it 
will be seen to consist of a vast crowd 


of red corpuscles, with here and there, indiscriminately scattered, a few white 


ones, and all supported in the fibrinous frame-work of the clot. 


Fig. 73.) 


Pressing the investigation further, let a section of the artery and its clot be 
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made twenty-four hours after ligature, and a wonderful change will be noticed 
in the numerical relation of the two kinds of corpuscles. Even in this short 
period of time the red, which had predominated so greatly, have begun to 
disappear, and the white corpuscles are now seen thickly scattered over the 
field. If successive sections of this clot be made from the base towards the 
summit, it will be seen that the white corpuscles diminish in numbers from 
below upwards; that is, they are most numerous in the oldest part of the 
clot. The secure manner in which the clot or thrombus is first mechanically 
connected with the inclosing walls of the vessel is here worthy of observation. 
This connection is threefold: first, by being crowded into the corrugations 
made by the puckering of the vessel at the place of ligature; second, by 
moulding its surface into the plications of the tunica intima, or internal coat; 
and last, by the peculiar behavior of this coat, which, after being severed by 
the ligature, splits into filaments or threads, which float into the midst of the 
coagulating blood, and, like guys, serve to moor the clot securely in place. 
(Pig. 74.) The questions which at this stage of the process demand expla- 
nation are very difficult of solution. We are not yet in a position to answer 
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Transverse section of the crural artery of a dog through the base of the clot forty-six hours 
after ligature, magnified 2z5 diameters: a, adventitious and fibrous tunic; b, tunica media; c, 
plications of the tunica intima, or internal coat; d, the clot filling up the foldings of the internal 
coat, with the threads of the intima winding like the tendrils of a vine in its midst. The dark 
bodies are the white corpuscles, now very numerous, 


them with any certainty, and any attempt in that direction brings us at once 
into the domain of conjecture. ‘These questions are, Where do these crowds 
of white corpuscles come from? and what is the destiny of the red globules? 
With reference to the first, the origin of the white bodies, several expla- 
nations may be advanced. They may originate by proliferation from the 
few which naturally belong to the thrombus, as no limit can be fixed to the 


rapidity of cell multiplication under certain stimulation; they may be emi- 


grants wandering into the clot from the vasa vasorum, according to the. 
views of Recklinghausen and Bubnoff; they may be derived from the stable 
cells of the tunica inttma, which accords with the opinions of Romberg and 
Thiersch; and last, and least probable, they may be but a retrograde meta- 
morphosis of the red corpuscles, on the supposition that the red are developed 
from the white corpuscles. I cannot, however, help believing that these cells 
are derived from three sources: first, from the proliferating white corpuscles 
of the clot; second, from the fixed corpuscles of the endothelium; and last, 
from the emigrants from the vasa vasorum, It is quite as probable that the 
endothelial cells should participate in the work of repair, in other words, 
change from a passive to an active state, as that those of connective tissue 
should do so under the disturbing influence of inflammation. Those experi- 
ments which show the presence of cells in new formations bearing granules 
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of cinnabar previously injected into the blood, would seem to establish a claim 
for emigration. This last view is not in accord with that of Billroth, who 
denies to the stable cells of the intima any participation in the work what- 
ever, attributing the multiplication of white corpuscles to the leucocytes of 
the clot, and to wanderers from the neighboring vessels, coinciding in this 
respect with the statements of Recklinghausen and Bubnoff. As to the red 
corpuscles, they very soon become decolorized by the separation of crystals 
of hematoidin, and, it is supposed by some, form an intercellular substance 
by uniting with the fibrin of the thrombus. 
If the thrombus be examined on the fifth day, another notable change 
will be seen. Many of the cells have become spindle-shaped,—one step in 
x the direction of forming 
Fia. 75. . connective tissue; others 
have sent out prolonga- 
tions, which, joining with 
similar processes from con- 
tiguous cells, form together 
a net-work with very dis- 
tinct nuclei at the points of 
contact or communication. 
In this system of inoseu- 
lating processes we have 
the provision for the vascu- 
larization of the thrombus. 
These processes become 
blood-channels (Fig. 75), 
and, although as yet con- 
taining no blood, they are, 
like the irrigating canals 
which are cut in various 
directions through some 
arid waste, designed to re- 
ceive the streams which 


A transverse section of the crural artery of a dog four days after are to give life and fruit- 
ligature, magnified 225 diameters: a, thrombus or clot, bounded by age. While these changes 


Tone oP ieinchine psc wh tecancel at nares, are in operation within the 
foreshadowing the subsequent vessels in a state of formation; b, clot +thrombus, the walls of the 
torn away, and showing proliferating endothelial cells adhering to the ’ 

intima; c, cell infiltration of the tunica media; d, d, and e, similar vessel are by no means pas- 
infiltration of the external tunica and perivascular tissue. sive. An active inflamma- 
tory transudation is going on, infiltrating its tunics, and extending even into 
the loose cellular tissue of the adventitious coats. It is this which rives 
asunder the fibres, lamella, and fasciculi of the arterial tunics, and admits 
of their being interpenetrated by cell organisms or leucocytes, which wander 
out of the nutrient vessels, and which, like those of the clot within, assume 
the spindle forms, which are the promise of the future connective tissue. 

In the course of eight days the work foreshadowed in the thrombus of 
five days is well advanced. Many of the blood-channels are completed, and 
others are in process of completion, the processes of the latter connecting 
with the nuclei on the walls of the former; the spindle form of the cells, 
both of the clot and walls, is more pronounced, and near to the intima they 
have reached the stage of immature connective tissue. (Fig. 76.) The clot 
is beginning to shrink, from loss of moisture in the intercellular substance, 
the whole becoming more compact. In all these changes or stages of trans- 
formation it would appear that the constructive force develops out of the 
materials of the original clot an organized tissue,—that is to say, the white 
cells of the thrombus retain their vitality and undergo multiplication, pass- 
ing on to spindle forms; that the fibrin which determines the coagulation is 
not substituted by something else, but transformed into intercellular material, 
the fibrillation of which, with the spindle-cells, constitutes true connective — 
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tissue; and, finally, that from other cells a system of inosculating canals is 
constructed, thus forming a vascularized structure. 

Thus far we have traced the leading changes in the clot towards organ- 
ization. We have seen the infiltration of the tunics of the vessel with 
cell forms, similar to those in the coagulum, and their intermingling at 
the tunica intima, obliterating in some degree their distinction from the 
latter. It still remains to establish a very important vital connection 
between the two, and that is the connection or inosculation of blood- 
vessels. The thrombus is in possession of a system of capillaries, but 
they contain no blood; and the next step is to form such a union with 
the vessels of the artery as will establish not only a unity of blood-chan- 
nels, but also a oneness of circulation. To accomplish this it would appear, 
from certain preparations recently 
made by Dr. Shakespeare illustra- 
tive of this point, and which I had 
the opportunity of examining, that 
in this inosculation between the ves- 
sels of the thrombus and those of the 
walls the former take the initiative, 
penetrating the tunica intima, first, 
near to the point where the artery has 
sustained the greatest injury by the 
action of the ligature. (Fig. 77.) 


A transverse section of the femoral artery of a dog 
eight days after ligature, magnified 4U0 diameters: a, 
tunica media; 6, intima; c, capillary channels, with 


branching processes communicating with nuclei in An injected longitudinal section of the crural artery 
the walls of the capillaries; d, spindle-cells; e, simi- of a dog, twenty days after ligature, magnified 60 diame- 
lar cells developed into connective tissue and form- ters: showing the vessels of the organized clot, the ves- 
ing communication with those of the intima. sels of the walls, and their inosculation. 


Treatment of Hemorrhage from Wounds.——The means for arresting bleed- 
ing are very numerous, and are called hemostatics. They may be divided 
into Vital, Chemico-vital, and Mechanical. 

Virat Hamosrarics are such as induce contraction of the muscular fibres 
of the vessels by acting upon their physiological irritability: they may 
operate either locally or through the constitution. 

External or Local Vital Hemostatics—The most potent agents of this class 
are the following: 

Cold—The exposure of a wound to the atmospheric air will secure the 
contraction of small vessels, and even those of considerable size are sensibly 
affected by its presence. John Hunter saw the carotid artery of an ass 
markedly diminish when opened to the air. The object of the common 
practice of leaving a wound open for some time is to take advantage of the 
hemostatic influence of the atmosphere; and to realize the greatest effect 
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from its action a fan may be used to maintain a succession of currents. Cold 
can be applied in the form of water or of ice. If the former, it may be squeezed 
from the pores of a sponge in a shower over the wound, or be thrown in a 
steady, fine stream from the nozzle of a syringe: the latter plan exercises a 
powerful influence in securing the contraction of small vessels. If ice be 
employed, it should either be esl into pieces and laid directly upon the 
bleeding surface, as in operations upon the vagina and the cavity of the 
uterus, or the rectum, or be inclosed in rubber-bags, bladders, or tin boxes, 
which are to be placed about the bleeding parts. 

Alcohol possesses considerable power in exciting the contractility of vessels, 
and may be employed by moistening a soft sponge with the liquid and pressing 
it gently upon the bleeding surface. 

Turpentine also acts on the vital contractility of the vessels, and may be 
applied by saturating dossils of lint with the liquid and applying them over 
the bleeding points. 

Internal Vital Heemostatics—The principal internal vital hemostatics are 
the oil of turpentine, oil of erigeron, ergot, acetate of lead, and aromatic sul- 
phuric acid. The first three possess unquestionable power over the vessels, 
and may be used with great benefit, especially in pulmonary, uterine, and 
nasal hemorrhages. Ten to fifteen drops of turpentine may be exhibited in 
a mucilaginous menstruum every two or three hours until relief is obtained, 
not forgetting, however, its tendency to produce vesical irritation. The oil 
of erigeron should be given in the same doses. The best form for administer- 
ing ergot is the fluid extract: forty drops should be given every half-hour in 
a little water. In hemorrhages which come from the portal vessels, the result 
of hepatic pressure, aromatic sulphuric acid often proves of great utility 
when given in doses of fifteen drops every two or three hours, largely diluted. 

THE CHEMICO-VITAL CLASS includes all agents which favor coagulation of 
the blood and produce contraction of the muscular walls of the vessels. The 
most important are tannic and gallic acids, alum, matico, the iron salts, nitrate 
of silver, and chloride of zinc. When carefully examined, it will be found 
that their effects are also mechanical, as the coagulum which they favor 
serves the part of a plug to the bleeding orifices of vessels. Among these, 
alum is the least objectionable. It should be dissolved in warm water and 
applied when tepid, as it will then be deposited in fine crystals about the 
vessels. Nitrate of silver sometimes answers a good purpose, particularly 
in cases of leech-bites which continue to bleed: a crayon may be rubbed 
down to a point with a few drops of water, and the wounds lightly touched 
with the solid stick. Of the iron salts, the perchloride, Monsel’s solution, and 
the subsulphate are the most popular. The first two may be used pure, or 
diluted with three or four parts of water, and applied by saturating a com- 
press with the liquid and placing it upon the surface from which the blood 
issues; the latter, or subsulphate, should be sprinkled over the point of 
hemorrhage. Both the perchloride and the subsulphate produce a hard, 
insoluble coagulum, which is very difficult to detach, and are much used to 
arrest the bleeding from leech-bites. Except in such cases, I have an abhor- 
rence of the entire class, save perhaps alum and alcohol, since they all inter- 
fere both with the apposition and the healing of wounds. The styptie fluid 
of Pagliari, consisting of benzoic acid and alum, at one time popular on the 
Continent, and the alcoholic solution of Venetian soap and carbonate of 
potash, a favorite, I believe, with Professor Joseph Pancoast, are open to the 
same objection. 

MercuanicaL Mreans.—These are position, pressure, actual cautery, galvano- 
cautery, torsion, acupressure, and the ligature. 

Position.—This consists in taking advantage of gravitation so as to diminish 
the force of the circulation through the vessels in the neighborhood of the 
wound. The part should be elevated by being placed upon an inclined plane. 
Any one can test the effect of position on the arterial beat by first elevating 
the arm over the head and then allowing it to hang by the side, examining 
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in each instance the radial pulse. It will be found to be much less forcible 
in the first than in the last position. The same is well seen in the distended 
and flaccid state of the veins of the hands according as the extremity lies 
along the side of the body or is elevated. 

The position of extreme flexion, by which a mechanical obstacle is placed 
in the way of the circulation by the acute angle formed in the course of the 
artery, is worthy of notice. This plan was adopted by Mr. Hart in the treat- 
ment of aneurism. It is applicable in wounds near the hand or foot, and is 
effected by forcibly flexing the forearm on the arm, or the leg upon the thigh 
and the thigh upon the abdomen, and so retaining them by the turns of a 
roller. The position is a very uncomfortable one, and sometimes becomes 
intolerable to the patient. The web of the spider, so popular as a domestic 
remedy, belongs to the mechanical class, and acts simply by entangling the 
blood and favoring coagulation. 

Pressure may be made by the fingers, by compresses, by rollers, the garrot, 
and the tourniquet. 

Digital compression is admirably suited as a temporary method, and also 
in cases of emergency, for the control of hemorrhage. When the finger can 
command an artery there is no necessity for alarm. It cannot, however, ex- 
cept by relays, be maintained for any considerable period of time: the fingers 
become weary and powerless. ‘To be practicable, the vessel must be contigu- 
ous to a bone, against which it can be pressed; as, the brachial against the 
humerus, the radial upon the radius, and the femoral upon the pubic bone. 
Even the abdominal artery, from its relation to the spinal column, may be 
placed entirely under the control of the hand. A knowledge of the relation 
of arteries to the bones of the skeleton will enable an intelligent assistant 
to render material service to the surgeon while executing an operation: for 
example, a thumb and finger over the jaw in front of the masseter muscles 
will command most of the superficial circulation of the face, and in ampu- 
tation at the shoulder-joint an associate’s hands are necessary in the last 
steps of the operation in order to prevent a 
dangerous escape of blood, by grasping the Fie. 78. 
axillary vessels. a 

The manner of using the fingers for the ae 
purpose under consideration will depend upon : 
the vessel to be compressed. If the circu- 
lation through the brachial artery is to be 
controlled, the fingers should be placed over 
the vessel, along the inner edge of the biceps 
muscle, with the thumb on the opposite side 
of the arm. (Fig. 78.) If the current through 
the femoral artery is to be restrained, the 
thumb may be placed upon the vessel as it 
passes over the pubic bone, while the fingers 
grasp the outer part of the thigh, or, if lower 
down, both hands may be used, one thumb 
_ being placed upon the other, with the fingers 
embracing opposite sides of the limb. (Fig. 79.) 

If the carotid requires compression, the 
thumb should be placed at the inner edge of 
the sterno-cleido-mastoid muscle, opposite the 
lower edge of the thyroid cartilage, and thrust . 
downwards and inwards, so as to force the . 
vessel away from the vein and against the Manner of pressing the brachial artery. 
transverse processes of the cervical vertebra, 
the fingers passing across the median line of the neck to the opposite side, 
but making no counter-pressure. The temporal artery is best obliterated by 
placing a thumb in front of the ear, above the zygoma, with the fingers resting 
against the opposite temple. 
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To make effectual digital compression upon the abdominal aorta, the 
patient must be in the recumbent position on the back, with the limbs drawn 
up and the shoulders raised, so as to re- 

Fie. 79. lax the abdominal parietes; three fingers 

of one hand should be planted over the 
vessel, a little to the left of the umbilicus, 
the thumb reaching out to the flank, while 
the fingers of the other hand should be 
placed upon those of the first, in order to 
supply the necessary degree of pressure. 

When a dangerous flow of blood takes 
place from an open wound, a fingershould 
be thrust directly into the orifice, down 
to its lowest depth, where it must remain 
until measures are taken for the perma- 
nent control of the vessel. 

Some arteries are so deeply situated 
that the fingers are insufficient to main- 
tain the requisite pressure,—for exam- 
ple, the subclavian, The best substitute 
in this case is the common door-key, the 
handle of which should be wrapped with 
a narrow roller (Fig. 80) and pressed into 
the subclavian hollow of the neck imme- 
diately above the clavicle. 

Compresses are often useful. When 
come arts leament with beth tants, ~—-« the vessel is deep they should be gradu- 
ated or pyramidal in shape (Fig. 81), the 

apex being placed over the vessel above the wound and firmly bound to the 
part by a roller. They are sometimes useful in wounds of the palmar arch ; 


Fig. 81. 
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Door-key prepared for pressing the subclavian. Pyramidal compress. 


they may be square, and placed over the approximated wound and secured 

by a bandage. When the bleeding comes from several points, or where it is 
a general oozing, the compress is one of our best dressings. 

An oblong graduated compress (Fig. 82) serves a valuable purpose in 

certain wounds,—for example, those of the pal- 

Fig. 82. mar arch, in which it should be placed over the 

= = course of the radial and ulnar arteries and bound 

fast with a roller. The roller alone, applied from 

the distal to the proximal extremity of the limb, 

Oblong graduated compress. answers a good purpose in passive hemorrhages. 

When large vessels—as the femoral, radial, or 

ulnar—are opened, no dependence, except as a temporary measure, should 

be placed on pressure, nor should it be long continued, as it may interrupt 

the circulation to such a degree as to produce mortification. In cases where 

compresses are applied the roller should invariably be used, and should in- 

clude the entire limb, commencing at the distal and terminating at the 

proximal extremity. 


. 
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The garrot, or Spanish windlass, is well adapted to arrest bleeding in cases 
of emergency and where no tourniquet is at hand. A handkerchief folded 
into a cravat, and knotted in the middle for a compress, should be tied loosely 
about the limb and twisted with a walking- 
cane or stick (Fig. 83); or, if the knot is 
insufficient to compress the artery, a small 
stone, in the absence of a better compress, 
may be enveloped within it. 

The most effectual device for the tem- 
porary arrest of hemorrhage is the tour- 
niquet. ‘There are several forms of this 
instrument. Leaving out the old contri- 
vance of the plate and screw of Scultetus 
and the more improved one of Morel, we 
are indebted to Petit for the tourniquet 
so generally in use. (Fig. 84.) To apply 
it properly the limb should be surrounded 
with a few turns of a roller to protect the 
skin from pressure, while the body of the 
bandage is laid over the artery to act the 
part of a compress. (Fig. 85.) The base 
of the instrument should be placed over 
the compress, and the strap buckled on the 
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outside of the limb, the opposite to that N | 
represented in the cut, after which, by [ / 
turning the screw at the top, the pressure \ | 
can be regulated at pleasure. If kept too Application of the Spanish windlass. 


long upon the limb its presence becomes 

exceedingly painful, and may produce mortification. I have seen a patient 
almost lose his life by loosening the instrument, preferring to die from the 
loss of blood rather than endure the torture. In the selection of a tourniquet, 
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Ld 
Tourniquet of Petit. Tourniquet applied to the thigh. 

care should be taken that the strap is made out of linen webbing and that 


the buckle is a strong one, so that when once applied it can be trusted. 
As it is the constriction of the limb which produces the severe suffering 
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attendant on the protracted use of the tourniquet of Petit, others have been 
invented, which, acting only on opposite portions of the limb, do not interfere 
with the venous circulation, and which, though not so safe or secure as the 


Fig. 87. 


Lister’s tourniquet, which, when 
applied, affects only the circulation 
through the main artery. 


Signorini tourniquet. 


one described, yet, where it is necessary to keep an instrument for many 
hours on the limb, may be used with great comfort to the patient. Such is 
the tourniquet of Lister. (Fig. 86.) The horseshoe tourniquet of Professor 
Gross (Fig. 87) and that of Signorini (Fig. 88) act much in the same way. 


Fie. 90. | 
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Skey’s abdominal tourniquet. Abdominal tourniquet. 


Where it is desired to command the circulation of the lower extremities 
by compressing the abdominal aorta, we have a valuable instrument in the 
tourniquet of Mr, Skey. (Fig. 89.) It is constructed so as to encircle the 
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body, with a posterior pad resting against the lumbar spine, and an anterior 
one, which can be run down by a screw, forcing the abdominal parietes upon 
the abdominal artery, a little to the left of the umbilicus. A modification of 
this tourniquet is shown in Fig. 90, though it will be found, I think, less 
secure, in consequence of its liability to slip out of place. 
Cauterization.—The use of the hot iron is one of the most ancient means 
of arresting hemorrhage. Its action is mechanical, by forming out of the 
charred tissues a compress or obstruction at the end of the vessel. It is by 
no means an obsolete resource, and is frequently employed to seal up the flow 
of blood from a deep-seated vessel or vessels out of the reach of the ligature, 
or where there is a free oozing of blood from numerous points, such as occa- 
sionally follows extensive operations on the maxillary bones, in the removal 
of hemorrhoids, and sometimes after excision of the tonsils. There are vari- 
ous forms of cauterizing-irons (Fig. 91), as the olive, the button, the axe, and 
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Several forms of cauterizing-irons. 


others, modified to suit different localities. We may extemporize a cautery 
by using a piece of iron wire, a knitting-needle, or a stove-poker. That the 
cautery may exercise the proper effect, care must be observed to raise it to 
the proper temperature,—a dull red heat. If carried above this point, to an 
intense red or white heat, it will not only destroy the end of the vessel, but 
will also at the same time remove the charred portion as the cautery is 
withdrawn, leaving the orifice of the artery open. The slough made by 
the actual cautery usually comes away in the course of seven or eight 
days; and the wound should be carefully watched about that time, to 
provide against secondary bleeding, which may follow the separation. 

Galvano-cautery—Another method of applying the cautery is by the elec- 
tro-galvanic battery,—an expensive apparatus, and not likely to be in the 
hands of professional men generally. Its use will be described in another— 
the operative—division of this work. 


The methods thus far described must be considered, except in cases of 
small vessels, as only temporary, to meet present urgencies. We now pass 
to the consideration of methods which are designed to be permanent. 
These are torsion, acupressure, and the ligature. 


Fie. 92. 


Torsion forceps. 


Torsion.—To apply torsion to a vessel a pair of stout forceps are required, 
with serrations not sufficiently sharp to lacerate the artery. (Fig. 92.) The 
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vessel, being seized, should be drawn well out into view and the forceps 
rotated until all resistance ceases (Fig. 93), but not to the extent of break- 
ing off the end. This is the plan as practiced by Thierry, Velpeau, Fricke, 
and Bryant. In small vessels the last precaution need not be observed. 
Should the artery be diseased, the rotations should be fewer in number. 


Fig. 94. 


Torsion of an artery. Amussat’s plan of applying torsion. 


The effect on the vessel is not unlike that produced by ligature: the inter- 
nal and middle tunics break and become curled in, while the external or 
connective-tissue coat is formed into a tight twist below. Another ears 
that of Amussat—consists in drawing out “the vessel with one pair of force 
and seizing it at a right angle to its longitudinal axis with another pair, t : 
blades of which should be pressed sufficiently firmly to lacerate the internal 
tunics, while the twist is made with the first pair of forceps. (Fig. 94.) A 
very ingenious forceps for the torsion of vessels has been devised by Dr. 
Addinell Hewson (Fig. 95), which combines in one instrument the two used. 
by Amussat and others. 


* 


Hewson torsion forceps (two views). 


Torsion, or the twisting of an artery, is by no means a modern plan of 
arresting hemorrhage, as it was referred to by Celsus ; but, whether practiced 
to any extent or not, it never appeared prominently before the profession 
until 1829, when Amussat, and, shortly after, Velpeau and Thierry, revived 
its use. The fact, observed by all surgeons, that an arm or a leg may be 
torn from the body with the loss of only a few drops of blood, owing to 
the twisted and lacerated condition of the vessels, no doubt suggested this 
method. Like a prudent and conscientious man, unwilling to jeopardize 
human life on a theory or speculation, Amussat commenced his experiments 
on the lower animals, and, having succeeded, even in vessels as large as the 
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femoral and carotid, he adopted it in operations on the human subject, in one 
case applying the method to the axillary after an amputation at the shoulder- 
joint. The same year, M. Leiber, Rust, and Dieffenbach, of Berlin, Fricke, 
of Hamburg, Schroeder, of Dresden,* and, shortly after, Koch, of Munich, 
practiced it, with, as they affirm, entire success. The French surgeons ap- 
pear not to have been so successful, Delpech and Louis having failed in sev- 
eral instances. The subject, however, was deemed of sufficient importance 
by the Institute of France to demand a careful examination, and accordingly 
Baron Dupuytren was appointed to make a report on the subject: this 
report was unfavorable to the method except as applied to small vessels.+ 
After passing out of use, it was again revived by the late Professor Syme, 
and has been for three years applied by Mr. Bryant, and also by Foster, of 
Guy’s Hospital, London, to all vessels of the extremities and superficial parts 
of the trunk, without accident. In America, torsion has not been received 
with much favor. Dr. Hewson has used it at the Pennsylvania Hospital, 
and speaks favorably of his success. 

The advantages claimed for it are—l. The facility with which it can 
be practiced. In answer to this I may say that I have seen as much time 
consumed in twisting an articular artery of the arm before the bleeding 


- could be stayed (and that, too, by one entirely familiar with the work) as 


would have sufficed for an amputation and all the subsequent dressings by 
the old method; and, further, that I have seen it fail altogether in more than 
one instance, compelling a resort to the ligature before the rebellious trunk 
could be subdued. The use of anesthetics has in a great degree removed 
the necessity for excessive haste in surgical procedures. 2. Greater safety 
is Claimed for torsion. I am not aware that we are in possession of any ex- 
tended comparisons between this and other methods, but my own observa- 
tions furnish instances in which secondary hemorrhage has followed torsion 


even of sound vessels,—a circumstance which I think rarely occurs after 


ligature. 3. It is said that by torsion healing is facilitated, because of the 
wound’s being free from any irritating or foreign body. Yet the end of the 
twisted artery, comminuted and bruised, frequently separates as a slough, 
and becomes as much a foreign body as the ligature. The experience of both 
Velpeau and Manec goes to show that not only is this so, but also that the 
healing after torsion is as slow as when the ligature is used: according to 
the latter authority, indeed, it is even more tedious. 

That large arteries, such as the femoral or the brachial, have been safely 
treated in this way is no doubt true: both Foster and Lee affirm that it is 
peculiarly suited to such vessels. That secondary hemorrhage has followed 
this method, and life been sacrificed, is, however, equally true; and, not 
being prepared to admit that torsion possesses any superiority over the liga- 
ture, I am unwilling, except in small vessels or in a hospital where patients 
are always under medical surveillance, to sanction its use as suited to general 

ractice. 
‘ Arterio-version—Dr. Weber, of the Medical Department of the University of 
Wooster, Ohio, proposes to turn vessels inside-out by means of an instrument 
which he calls the arterio-verter.{ The execution of the task is represented 


as not difficult; but its success is not yet assured. 


Acupressure-—The late Sir James Simpson, of Edinburgh, introduced acu- 


Fig. 96. 


———————— 


Acupressure-pin. 


pressure as a new method for arresting hemorrhage, in December, 1859. 
he instruments required to secure vessels by this plan are very few and 
* Cooper’s Surgical Dictionary, vol. i. page 861. 


+ Dupuytren’s Clinical Surgery, vol. i. page 410. 
t New York Medical Record, No. 234, May 1, 1875. 
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simple,—a long pin or needle with a wax head (Fig. 96), short needles with 
a thread of iron wire made fast to the eye (Fig. 97), and, lastly, some soft 
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Wire fastened to the eye of the needle, 


iron wire to be used as loops. (Fig. 98.) The application of these simple 
instruments is made after three methods. 


Fig. 98. 


ae 


Loop of iron wire. 


First method.—This consists in passing a long needle, like that represented in 
Fig. 99, through both sides of a wound, so as to press upon the bleeding vessel 
and close its canal, after the manner in which—to use Professor Simpson’s own 
illustration—one would secure the stem of a rose to the lapel of his coat. 
The point of the finger of one hand being placed against the cut end of the 
vessel, with the other the needle is made to enter the flap on one side, and 
appear within two lines of the surface of the wound a very little short of 
the same side of the artery; the head of the pin being next depressed, the 
point is passed over the vessel, after which it should be raised and pushed 
onward until it appears at the other side of the flap or wound. (Fig. 99.) 

Second method.—A needle armed with an iron-wire thread (Fig. 100) is 


Fic. 99. 
Fie. 100. 
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First method of Simpson. Second method of Simpson. 


entered two or three lines on one side of a vessel, passed beneath instead of 
over its trunk as in the first method, and made to appear at a corresponding 
distance on the opposite side. A loop of wire is next slipped beneath its point, 
carried in front of the vessel, and made fast by twisting the ends about the 
other end of the needle. (Fig. 100.) 

Third method.—The needle, threaded with the iron wire, is passed beneath 
the vessel. The loop of wire thread is placed under the point of the needle 
and in front of the vessel, as in the second method; but in securing this loo 
consists the difference. Instead of the ends being passed beneath the eye en 
of the needle and crossed to make them fast, both ends are placed together, 
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as a common thread or wire, and wound once around the shaft. (Fig. 101.) 
In both methods the wire should be made sufficiently tight to bring together 
the sides of the vessel. 

Very soon after the introduction of Simpson’s method, Knowles, a house- 
surgeon in the Aberdeen Royal Infirmary, suggested a modification which 
dispensed with the loop. Other improvements were made by Professor 
Pirrie, of the Aberdeen University, and also by Dr. Keith. These gen- 
tlemen published an interesting paper on the subject of acupressure, in 
which seven methods are described. 


Fie. 101. 


‘Third method of Simpson. Circumclusion of an artery. 


The whole subject has been greatly simplified by Professor Pirrie, in the 
adoption of a comprehensive classification by which the methods are all 
included under the three following divisions, which clearly indicate just the 
manner in which the vessel is treated. These divisions are styled circumelu- 
sion, torsoclusion, and retroclusion. 

In circumclusion the pin is passed beneath the vessel, the wire loop placed 
over its point, and the ends brought over the artery and made fast, as in the 
second and third methods of Simpson. (Fig. 102.) 

In torsoclusion the point of the needle or pin is pushed through a portion 
of tissue parallel with the course of the vessel to be secured, then carried 
over its anterior surface, and at the same time swept round until brought to 
a right angle with the artery, when the point is thrust into the soft parts 
beyond. (Figs. 103, 104.) 


Fie. 104. 
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First stage of torsoclusion. Second stage of torsoclusion. 


In retroclusion the pin is passed in and out of the tissues a short distance 
from the side of and at a right angle with the vessel, then passed in front of 
the artery to the opposite side, after which the pin is reversed, the head being 
carried over, and the point, returning to the side of entrance, is pushed into 
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the soft parts beneath the vessel. (Figs. 105, 106.) To these methods may be 
added that of Dr. Buck, of New York, which is a combination of torsion and 


Fig. 106. 
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First stage of retroclusion. Second stage of retroclusion. 


transfixion. In applying it the artery is first seized with a pair of torsion 
forceps and twisted two or three times on its axis, when the pin is thrust 
through the vessel close to the instrument, and 

Fig. 107. fixed in the surrounding tissues. (ig. 107.) 

Dr. Hutchison, surgeon to the Brooklyn City 
Hospital, describes another method applicable to 
vessels in their continuity. It consists in first ex- 
posing the vessel by a preliminary incision, and 
placing along its side a loop of wire, then entering 
a pin from the cutaneous surface, carrying it through 
all the structures and onward over the wire, beneath 
the vessel, bringing out the point on the opposite 
side. The loop of wire is then carried in front of 
‘|| the artery and over the point of the pin, after which 
| the ends are next drawn upon and fastened about 
: the exposed portion of the pin. (Figs. 108, 109.) 
Dr. Buck’s method. This is a form of circumclusion like the third 

method of Simpson, though less practicable. 
Professor Nathan R. Smith, of Baltimore, has suggested an instrument 
which embodies also the idea of circumclusion. It is a loop of wire passed 


i 
\\\ 


144 
Mit 


1 = 


First stage of Hutchison’s method of circumclusion. Second stage of Hutchison’s method of circumelusion, 


through a double silver canula, by which the end of the divided artery is 
lassoed and the canula brought out of the wound. The disengagement of 
the apparatus is effected by pulling one end of the wire, by which it is made 
to cut through the vessel. It is not probable that such a contrivance will 
meet with very general favor. 
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An instrument invented by Dr. Spier,* surgeon to the Brooklyn City Hos- 
pital, has been highly spoken of by Professor Hamilton. It consists of a 
flattened metal tube, through which runs a rod having a hook at the end 
sufficiently blunt not to cut an artery, and which can be protruded or re- 
tracted by means of a screw. (Fig. 110.) In using the instrument the hook 
is pushed out and placed round the artery, the screw at the opposite end is 
then turned, and as the hook recedes within the tube the inner and middle 
coats are crushed and will retract ; after which it may be disengaged, when 
it will be found that the bleeding is entirely arrested. It has been used with 
entire success on vessels of the size of the femoral, and acts very much after 
the manner of torsion. 

Fia. 110. 


Dr. Spier’s artery-compressor. 


Different kinds of forceps have been in use at various times to control 
bleeding from vessels too deeply placed to be reached by the ligature, such as 
those of Professor Gross (Fig. 111) and Nunneley of Leeds, and still more 
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Gross’s forceps fur deep vessels. 


recently those of Verneuil, who has coined a word for the plan, namely, 
forci-pressure. Desault advocated such contrivances as far back as 1790. 
Instruments of this kind are often valuable to the surgeon when it is desirable 
to complete an operation before permanently securing the vessels. Such are 
the serres-fines (Fig. 112) and the small spring forceps (Fig. 113). 


ira. 112. 
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Serres-fines, Spring forceps. 


Dr. Pollock, of Pittsburg, adopted a plan of controlling hemorrhage by 
Pee a loop of pliable wire about a bleeding vessel after amputation, 

ringing the ends out through the integument, a little distance apart, and 
securing them over a roll of muslin or other material. The same method 
was employed by Dix,+ of England, and was, indeed, practiced as early as 
1543 by Marianus Sanctus, and in 1553 by Alphonsius Ferrius,t two Nea- 
politan surgeons; also by Ambrose Paré and Jacques Guillemeau, in 1594: 
all, however, used silk thread in place of wire. 

Ligature-—The direct or immediate application of a thread to a wounded 

* Transactions of the International Medical Congress, Philadelphia, 1876, Proceedings of Surgical 


Section. 
} Edinburgh Medical Journal, Sept. 1864, page 213. t{ Simpson on Acupressure, page 312. 
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vessel is, on the whole, the most satisfactory mode of arresting hemorrhage. 
There is a feeling of security which attaches to no other plan, and which 
enables the surgeon to leave his patient at whatever distance, feeling, if the 
artery be sound, that he is absolutely safe. It is impossible to fix the period 
when the ligature was first used for the arrest of hemorrhage, or the surgeon 
who was the first to apply it. It was well known to Celsus in the first cen- 
tury of the Christian era, and still later it was used by Galen, Avicenna, Guy 
de Chauliac, and others; but the glory of introducing it as a hemostatic in 
amputation is unquestionably due to Ambrose Paré, who in 1564 published 
his new discovery, the knowledge of which, to use his own language, he was 
taught by the special favor of the sacred Deity. When it is remembered 
that before this bleeding was generally stanched by hot irons, humanity 
can never be sufficiently grateful that God put it into his head and heart to 
work such a deliverance. On account, however, of the opposition of Gour- 
melen and the criminal neglect of surgeons generally, it was two hundred 
years before this discovery of Paré was adopted by the profession, and 
then it came into favor chiefly through the influence of Sharpe, one of the 
surgeons of Guy’s Hospital, London, who boldly championed the claims of 
the ligature to popular confidence. 

The materials employed for constructing ligatures are silk, hemp, flax, 
silver, lead, iron, and different animal substances. Uncolored silk is pre- 
ferred by most surgeons. Before adopting the animal thread I had been 
in the habit, for a long time, of using either flax or hempen material, and was 
rarely annoyed by finding it break in the hands of an assistant while tighten- 
ing the knot. For those who are partial to the use of silk as a ligature there 
are two kinds which answer best, viz., the saddlers’ and the dentists’. 

Ligatures, of whatever material, should be round, as their pressure is then 
more uniform and concentrated than when flat or ribbon-shaped. For small 
vessels, like those divided in removing a scirrhous mamma or a fatty tumor, 
the thread need not be larger than ordinary sewing-silk and should be about 
nine inches in length; and indeed this size is quite large enough for arteries 
such as the radial, ulnar, or tibial. For vessels like the femoral, iliac, or 
axillary, a single strand of saddlers’ silk is sufficiently stout. Two sizes will 
answer all cases. The great cords sometimes employed, resembling fishing- 
lines, are entirely unnecessary. The thread should always be well waxed, 
in order to prevent the loosening of the first knot and to render the ligature 
less irritating from the coating of an animal substance. 

When the silk or hemp cord is used, the vessel should be drawn out, 
either by an artery forceps or by a tenaculum. There are several varieties 
of the artery forceps, some with rat-toothed blades and others serrated. For 
ordinary vessels, such as demand the ligature in common operations, I prefer 
an instrument like that represented in Fig. 114, the blades long and slender, 
each armed with a tooth, and which can be made fast by a button slide. . 


Fria. 114. 


The author's artery forceps. 


Another forceps, somewhat like this, but with shorter blades and having a 
curved spring catch (Fig. 115), is preferred by some. This spring or fasten- 
ing is liable to get out of order, and consequently detracts from the value of 
the instrument. 

Many prefer forceps having fenestrated blades, of which there are several 
patterns. The one delineated in Fig. 116 has a slide catch, which serves to _ 
fasten the blades together. In Fig. 117 is represented a form of forceps which _ 
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open by pressure and close by the spring of the blades. With this instrument 
the surgeon can secure a vessel without an assistant, as it will retain its hold 
and by its weight draw the vessel out while the thread is applied. There is 
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Sometimes called Liston’s forceps. 


another fenestrated instrument (Fig. 118), the blades of which, from their con- 
vexity when closed, greatly facilitate the passage of a ligature over the vessel. 
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Fenestrated forceps, with a slide catch, 


' Whatever form of artery forceps is used, it is desirable to have such as 
possess a mechanism that will hold the blades together when once closed. 


Artery forceps which close by the spring of the blades, 


The tenaculum invented by Bromfield, surgeon to Guy’s Hospital (Fig. 119), 
is perhaps more generally used among American surgeons than the forceps. 
The curve should be neither too abrupt nor too straight. 
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Fenestrated spring forceps, with a ligature ready to be slipped down and tied. 


In applying the ligature the vessel should be seized either by the tenaculum 
or by the forceps and drawn out from the parts in which it is buried. It 
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Tenaculum for taking up vessels. 


should, as far as possible, be carefully isolated from every other structure. 
Veins and nerves are eseooed closely associated with the arteries, and 
neither of these should be included within the compass of a ligature. The 
; _ ligation of a nerve will produce severe suffering, and often spasm of the limbs. 
i 
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From this cause I have known a patient to die of tetanus, and others to suffer 
greatly until the thread was detached. When Lord Nelson’s arm was ampu- 
tated in consequence of a gunshot injury of the elbow-joint, his surgeon in- 
cluded a nerve along with the artery. The ligature did not separate for four 
months, during the whole of which time his sufferings were very great.* 
Some of the older surgeons, as stated by Petit, considered the tying of a nerve 
along with a vessel to be of little consequence, and no less eminent a surgeon 
than John Hunter} entertained the same notion. Even in the securing of 
small vessels it is desirable to embrace nothing but the artery, although this 
is rarely done, as it is hardly feasible not to include some of the surrounding 
tissues: the rule, therefore, should be to embrace just as little as possible. In 
diseased vessels, such as are calcified, and where the coats are very brittle, it 
has been advised to tie a cushion of the soft parts about the artery, so that 
the ligature shall not separate too soon, and thus to give time for the occlu- 
sion of the vascular canal. I have often adopted the plan, and with gratifying 
success. With the same object in view, some direct the use of a flat ligature, 
as being less likely to cut rapidly through the vessel than if round. Cline, the 
elder, used this, with an interposed piece of cork. Scarpa substituted for the 
cork a piece of linen; and Manec advised the introduction of a piece of bougie 
‘into the canal of the vessel before the application of the thread. The advan- 
tages of all such contrivances are exceedingly doubtful. Indeed, I cannot . 
recall a case of secondary hemorrhage in such a condition of the arteries, where 
the usual ligature was employed, and think the danger is over-estimated. 
The ligature having been placed about the artery, it should be made fast by 
the ordinary surgeon’s or by the reef knot (Fig. 120), in tightening which either 


Fie. 120. 


Reef knot. Surgeon’s knot. 


the index fingers or the thumbs should be run down near to the vessel (Fig. 
121), taking care that the thread is above the point of the forceps or beneat 
the point of the tenaculum, according as one or the other instrument is em- 
ployed, and that no more force is 
Fig. 121. used than is necessary to secure it 
firmly upon the vessel. Few per- 
sons apply a ligature quickly and 
at the same time gracefully. It 
requires no great exertion of mus- 
cular power, and, were it not for 
the annoyance arising from dela: 
consequent on broken threads, it 
would be amusing to witness — 
the awkward display of physical 
strength which many surgeons 
exhibit in performing the simple 
act of bringing together the walls 
Position of the fingers in tightening a ligature. of an unresisting artery. 
. When the ligature is tied, one 
end should be clipped off quite close to the knot and the other brought out 
of the wound (Fig. 122), for which improvement we are indebted to James 


* Simpson, Acupressure, page 29. 
t Works of John Hunter, vol. i. page 541. 
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Veitch, Esq., at one time surgeon to the Naval Hospital at Plymouth. Some 
surgeons have recommended cutting off both ends close to the knot and 
closing the parts. It is difficult to determine by whom this plan was first 
practiced. It would appear that as far back as 1786 it was in use by Mr. 
Lancelot Haise, assistant surgeon to the Haslar Hospital, and in 1798 the 
method was adopted by Dr. Maxwell, of Dumfries.* It was frequently done 
at St. Bartholomew’s by Mr. Laurence as early as 1814. It was suggested 
to Hennen in 1813 by assistant staff-surgeon Hume, who stated that it was 
the practice of an American naval surgeon. Hennen, favorably impressed 
with the plan, treated a number of cases in this way, both at the time and 
subsequently at Waterloo, and with such success as to justify a favorable 
report to Dr. Charles Forbes, deputy-inspector of hospitals. Im 1814 it was 
practiced by M. Delpech. A more extended experience, however, has shown 
that, while in some cases these little knots become encysted and remain 
harmless in the tissues, in a large number of instances they act as irritants, 
retard healing, provoke abscesses, and are subsequently discharged from the 
wound: so that the plan may be regarded as an unsurgical procedure. 

The time required for the disengagement of a silk or hempen ligature from 
a vessel will vary from three days to three weeks, according to the size of 
the vessels. They appear to separate more slowly when applied in the con- 
tinuity of a vessel, and it is not uncommon to find a ligature on an artery 
like the femoral or iliac quite firm after the lapse of twenty or twenty-five 
days. Much also depends on the amount and nature of included structures. 
When dense fibrous or ligamentous tissues are embraced with the vessel, the 
separation will be tardy, from the slowness of ulceration. I have seen a 
ligature adhere to the radial for twelve weeks from this cause. 

Ligatures should be brought out of the angles of a wound, when not too 
distant; or, if too remote, at the nearest point to their attachment. To 
prevent their being prematurely disturbed in the removal of dressings, they 
should be collected together and secured to the skin by strips of adhesive 
plaster. Those commanding large vessels should be distinguished from the 
others by making a knot at the end. The removal of ligatures is effected by 
making gentle traction on the ends projecting from the wound. This, after 
five or six days, will be sufficient for the separation of those attached to the 
ordinary muscular branches, but will be too soon by several days for such 
as secure the principal trunks of a part. At each successive dressing those 
which remain should be subjected to the same manipulation. When a liga- 
ture is retained several days longer than is usual in similar cases, we can 
frequently remove it by simply twisting it several times between the thumb 
and the index finger; and should this fail, a most effectual plan will be found 
in taking a light gum ring, such as is often 
used to hold together packages of letters, _ Fie. 122. 
and, fastening the ligature to one end of the 
elastic loop, fix the other, slightly on the Wes “Kw 


stretch, to the skin. (Fig. 122.) The con- AX 
1 


Sy 
SS 
astic loop attached to a retained ligature. 


stant and uniform traction of the gum will 
_ soon accomplish detachment of the thread. 
Animal Ligatures—The use of animal ligatures was first suggested by Dr. 
Physick in 1814, under the impression that such a material would consort 
kindly with the tissues, and undergo softening and absorption. The late 
Dr. Jameson, of Baltimore, used buckskin cut into narrow strips and firml 
rolled. A short time before his death the doctor informed me that he had 
tied with this material all the accessible arteries of the body. Dr. McSweeny, 
of Cork, recommended the gut of the silk-worm, and Sir Astley Cooper at one 
time used catgut. He tied the femoral artery successfully with this material 
in a case of popliteal aneurism. This same substance is used by Mr. Lister, 
being treated first by carbolated oil and rendered antiseptic. It should be 
kept in a bottle immersed in the acid and oil, and only taken out when required 


%* Hennen, Military Surgery, p. 178. 
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for use. The longer the catgut is kept in the mixture the more flexible and 
reliable it becomes.* There can be little doubt that catgut treated in this 
way is superior to all other forms of ligature. It produces the least possible 
irritation or suppuration, and closes the vessel often without the division of 
its coats, as appears from a case of Holmes,t in which the subclavian and 
carotid were ligatured. The death of the patient two months after from 
another cause afforded an opportunity to examine these vessels, when both 
were found closed by a thin septum without any separation of the external 
coat. An additional advantage is the facility with which the ligature is 
absorbed, enabling us to secure the quick healing of wounds. These con- 
ditions, together with an encapsulating ring of lymph which is not disturbed 
by suppuration, contribute immensely to the safety of the patient, especially 
one with diseased arteries, against the occurrence of secondary henona 
The few cases recorded in which the catgut softened and became partiall 
untied do not in the least affect my confidence in this ligature: it is the only 
one which I employ, and after its use I have never seen abscess or hemor- 
rhage. The only precautions to be observed are, not to use the thread until 
it has been macerated two or three months in the carbolice acid and oil, to 
draw it between the thumb and finger in order to remove the adherent oil, 
to adjust the knot with care, and to leave the ends about one-quarter of an 
inch in length. 

At one time I used for ligatures the fine plaster made from the peritoneum 
of the bullock, cutting it into narrow strips and rolling them into round 
threads. These cords maintained their hold on the vessels satisfactorily, but 
did not possess sufficient strength for large arteries. 

Dr. Paul Eve speaks favorably of threads stripped from the sinews of the 
deer. I have used threads prepared from the sinews of the giraffe, which 
are very strong and pliable, but possess no advantage over catgut. 


Metallic Ligatures—The growing popularity of silver and lead wire as a 
surgical suture has directed the attention of the profession to their use for 
the ligature of arteries. Though we are not in posséssion of a sufficient 
number of cases to warrant any general deduction, yet on the whole the 
results are not unsatisfactory. Wire provokes very little irritation, and is 
soon encased in a wall of lymph, becoming permanently encysted. The lead 
ligature, had it sufficient strength, would be unquestionably the least irri- 
tating of non-absorbable threads. In 1859, Dr. Stone, of New Orleans, tied 
the common iliac with a silver thread, since which time this wire has been 
applied by Professor Gross to the femoral, by myself to the brachial, and, in 
1866, by Dr. Charles H. Mastin, of Mobile, to the external iliac. In the use 
of the metallic as in that of the animal thread, both ends are cut off, but the 
final disposition is quite different in the two cases. In the latter, as already 
stated, the ligature is expected to become soft, disintegrate, and disappear 
entirely by absorption, and in the first, to become encapsulated by the in- 
flammatory deposition of lymph. 


Comparison of Hemostatics.—W hat is the great desideratum in a mechan- 
ical hemostatic? The answer to this question is obvious, viz., that which in 
addition to safely closing the vessels interferes least with intermediate union 
or the so-called union by the first intention. 

The objections urged against the thread ligature may all be embraced 
under the following heads: It is incompatible with the nature of the tissues 
in which it lies; it is a foreign body, and acts the part of a seton; and its — 
separation involves inflammatory consequences, which increase the amount — 

* The time required to prepare catgut for use as a ligature has been reduced by Mr. Lister to a few 
days, instead of months, as formerly: this is effected by adding to the carbolic acid and sweet oil a 
small amount of chromic acid, which renders the catgut strong and pliable and deprives it of all 
tendency to become untied when placed around an artery. See Transactions of the International 


Medical Congress at Philadelphia, 1876, Proceedings of Surgical Section, 
} Holmes’s Principles and Practice of Surgery, page 120, American edition, 
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of foreign matter in a wound ; that is to say, the formation of pus, and the 
disintegration and mortification of the strangulated ends of the vessels, give 
rise to the production of matters which not only retard healing, but by their 
absorption into the vessels tend to poison the blood and produce pyeemia and 
undue surgical fever. My answer in general to all such charges against this 
time-honored thread is this: “not proven.” There are no statistical facts, suf- 
ficiently numerous or extended, to warrant any such conclusions. 

If we wait until wounds can be saved from the presence of “ minute 
morsels of dead flesh,”—the sarcastic remark of the late Sir James Simpson 
against the ligature,—we shall wait in vain. This condition is inseparable 
from every wound; it is a mechanical necessity, resulting from the serrated 
edge of every knife, however sharp, and explains the minute specks or points 
which are seen studding an incised surface, and which are indeed miniature 
sloughs, the result of the injury. Leaving this out of the question, what 
methods do not induce, in some degree, the same results? Torsion of a 


_ vessel destroys the vitality of the walls to a greater extent than does the 


ligature; and secondary hemorrhage is at least as frequent after the employ- 
ment of the former method as it is after the use of the latter. In a series of 
twenty amputations, I am very certain that the healing will be as rapid 
where the vessels have been treated by the ligature as where they have 
been subjected to torsion. 

If a comparison be made between the relative merits of acupressure and 
the ligature, the advantayes of the latter appear to me to be quite evident. 
It is by no means established that the subsequent healing differs in any 
particular, or that the wound unites more quickly by one than by the other 
me There are, however, certain objections which, in my judgment, may 

e urged against acupressure: 1, there is greater liberty taken with the 
vessel, that is, a larger extent of the vessel is disturbed than by the ligature, 
especially in executing the methods of torsoclusion and retroclusion; 2, it in- 
cludes a much greater amount of the surrounding soft tissues ; 3, by pushing 
needles blindly through the flaps of a stump or into the tissues, out of sight, 
in order to maintain the resistance necessary to form adequate pressure, one 
ean scarcely avoid wounding contiguous nerves; 4, it gives no superior safety 
against secondary bleeding ; 5, it places too much power in the hands of the 
patient, who may from curiosity or thoughtlessness easily pull the needle or 
pin from the vessel ; 6, there are no accumulated observations which establish, 
as a consequence of the method, a less degree of liability to surgical fever, 
pyzmia, or any other accidents incident to wounds. 

The objection charged against the ligature of being a seton I do not accept 
-as valid: indeed, if the evil effects stated to arise from its use by producing 
sloughs and infective fluids from their decomposition are really produced, 
then the presence of a seton becomes a most important safeguard by con- 
ducting all such débris out of the wound. No one conversant with surgical 
dressings can have failed to notice the moist condition of ligatures due to 
this very office which they perform. When we attempt a comparison be- 


tween the animal and the common ligature, there are several considerations 
which give to the former, especially to the antiseptic catgut ligature, the 


strongest claims to professional support. That it lies harmless and un- 
irritating in contact with the tissues, with little, if any, tendency to provoke 


‘suppuration, and is finally removed by absorption, are facts which cannot be 


ainsaid. The tendency of these ligatures to soften too quickly, and of the 
as to become untied, thus relaxing their hold upon arteries, was formerly 
‘an objection to their use in the case of large vessels; but this objection is no 
longer valid, as the material can be now treated so as to render the knot 
entirely fixed and at the same time impart greater flexibility and strength 
to the thread. ; 

Time only can determine the true value of the metallic ligature when 
applied to large arteries in their continuity, like the iliac, femoral, and 
brachial: it is certainly badly adapted to purposes of general ligation. 
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GENERAL TREATMENT OF HEMoRRHAGE.—When a large loss of blood has — 
been sustained, followed, as it usually is, by a state of syncope, and the sur- 
geon is not prepared for operative measures, he should not be too forward in 
establishing reaction, although it is his duty to guard against the risks of 
cerebral anemia by keeping the patient in the recumbent position, with the 
head on a plane with, or even lower than, the rest of the body. Syncope, as 
has been already stated, favors the arrest of bleeding, and therefore offers a 
truce, during which time the surgeon provides against any recurrence. When 
hemorrhage has been so excessive or prolonged as to endanger life, every- 
thing depends on sustaining the great nerve-centres from which emanates 
the motor power of the heart. The body should be placed on an inclined 
plane, the head being dependent, and the extremities tightly bandaged from 
the feet and hands to the trunk, so as to secure as much blood as possible in 
the brain; there should be a free access of cool air to the apartment, although 
the body must be kept warm by the application of dry heat; volatile stimu- 
lants, like ammonia, are to be held to the nose, in order to excite the respir- 
atory movements, and brandy cautiously given in milk, both as a stimulant 
and to replenish the empty blood-vessels. . When the bleeding is from small 
vessels, like those of the nose, lungs, or uterus, the surgeon has the choice 
of several remedies, which may be administered internally, and which possess 
very decided hemostatic properties. These are the fluid extract of ergot, 
twenty drops every half-hour; turpentine, ten drops in a mucilage every half- 
hour, watching its effect on the bladder; gallic acid, ten grains every twenty- 
five minutes; acetate of lead, three grains every two hours; oil of erigeron 
Canadensis, five drops every ten minutes. Opium is a most valuable remedy, 
and should be given, in some of its forms, in doses sufficient to control all 
restlessness and mental anxiety. ‘To replenish the vessels as rapidly as pos- 
sible, milk should be given freely, and occasionally some strong coffee. To 
remove the effects of hemorrhage,—as anemia, palpitation, and nervous 
irritability,—the tincture of the chloride of iron, a generous diet, and good 
wine are the best remedies. : 


Transfusion.— W hen a patient is in danger of perishing from hemorrhage, 
resort should be had at once to transfusion,—that is, the introduction of blood 
from a sound person into the vessels of the patient. I have seen individuals — 
dying from epistaxis rescued from the very verge of dissolution by the timely 
passage of a few ounces of blood into a vein of the arm. Not only is such a 
course indicated in excessive hemorrhage, but I have known several cases of 
obstinate anemia greatly benefited by the same practice. Itis an operation re- 
quiring skill and delicacy of manipulation. There are two methods for effect- 
ing transfusion,—immediate and mediate. By the first, the blood, without being 
subjected to any treatment, is transferred directly from one person to an- 
other; by the second, it is drawn from the vein of one into a vessel, and, 
after having been deprived of its fibrin or not, according to the preference 
of the operator, is thrown, by means of a proper instrument, into the vein 
of another. Hueter, of Greifswald, advises the blood to be thrown into the 
arterial in preference to the venous system, believing that thus it passes to 
the heart in a more even and less rapid manner. 

The points for consideration in transfusion are the following: 1, the cases 
which are suitable subjects for such an operation; 2, the proper kind of 
blood to be used; and, 3, the best instrumental appliances for executing the 
operation. 

First. Cases demanding transfusion are all such as are in a state of dangerous 
exhaustion from loss of blood, whether from wounds, epistaxis, or post-partum 
hemorrhage; cases of obstinate and progressive anemia; in fact, all instances 
of extreme debility, the result of blood deterioration, and where there is no _ 
organic disease, necessarily incurable, as phthisis pulmonalis and cancer. 

Second. The proper kind of blood to be used.—It should be human blood,— 
arterial or venous,—from a person of known good health and free from any 
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constitutional vice. The blood may be used as drawn, or it may be defi- 
brinated; the former I think the preferable plan. One of the difficulties 
anticipated was the coagulation of the blood before its transference from the 
giver to the receiver, and, in order to prevent such a contingency, reservoirs, 
funnels, and glass cylinders have been invented, so as to have a surrounding 
chamber for warm water, in order to maintain the blood at the temperature 
of the body. Purman and Dennis entertained these fears of coagulation from 
cold, and adopted contrivances to prevent it, the former by a tube surrounded 
with a linen cover containing warm water, and the latter by advising that the 
operation be executed in a hot-water chamber. At present, however, it is 
ascertained that danger from this cause is imaginary, and that cold is just 
as likely to prevent or delay coagulation as heat. Dr. Richardson recom- 
mended at one time the addition of a few drops of ammonia to each ounce of 
blood, with a view to maintain its fluidity, and Braxton Hicks, still later, 
used a solution of phosphate of soda for the same purpose. The plan of 
defibrinating the blood arose from this same idea of coagulation. This is 
accomplished by drawing the blood into a vessel and whipping it, until de- 
prived of its fibrin, with a piece of broom-corn taken from a new broom, freed 
of the seed-capsules, and thoroughly cleansed; then passing the residuum 
through a piece of linen or a wire strainer, as in the Hunter apparatus, thus 
leaving only the blood-corpuscles and serum for injection. It is quite certain 
that blood deprived of its fibrin is not in the least deteriorated in value for 
the purpose required; but, with the proper apparatus on hand for immediate 
or direct transfusion, I can see no necessity for subjecting the fluid to any 
preliminary treatment. 

Third. The proper instruments or apparatus —A great variety of contrivances 
have been in use at different periods for this purpose. Ifthe immediate plan 
be adopted, which I certainly prefer, we have in the Aveling syringe all that 
can be desired. It is a simple india-rubber tube, with a bulb in the middle, 
without valves. At each end of the rubber tube is a stop-cock, into which 
is fitted a silver tube, one round and blunt-pointed, the other sharp and bev- _ 
eled; a scalpel, thumb lancet, and pair of forceps make up the complement 
of instruments. When the apparatus is to be used, the metallic tubes must 
be detached from the rubber part of the syringe, and the latter dropped into 
a basin of tepid water and filled with the liquid, first squeezing the bulb, to 
expel all air, and then allowing it to draw in the water, after which the 
stop-cocks must be closed, in order to prevent its escape. The patient should 
be brought to the side of the bed, and the most prominent vein at the bend 


_ of the arm laid bare by raising a duplicature of skin, transfixing and dividing 


it with the sharp-pointed bistoury. The vein is next grasped with the for- 
ceps, incised, and the oblique-pointed tube, previously filled with water, in- 
serted, its point being directed upwards or towards the body, and given in 
charge to an assistant (A, Fig. 123), who holds it in place by seizing it be- 
tween the thumb and fingers. The blood-donor should now take his seat at 
the bedside of the patient, with his arm nearly parallel with that of the 
latter, and, an oblique opening having been made into the median cephalic 


or basilic vein, as in venesection, the round-pointed tube, likewise filled with 


tepid water, must be introduced into the vessel, with the point directed down- 
wards or towards the hand, and held in situ by another assistant (B). The 
tube should next be connected with the apparatus, the stop-cocks opened, 
and the transfusion begun. This should be slow, and is effected by the oper- 
ator pressing together the sides of the tube next to the blood-donor with the 
thumb and finger of one hand, while with the other he compresses the bulb 
of the syringe (C), by which the blood (about two drachms) is forced into 
the vein of the patient. The hand (D) must be next changed over, grasp- 
ing the india-rubber tube on the side of the patient, releasing the bulb from 
pressure, by the expansion of which the blood is drawn in from the donor, 
when the pressure is again applied to the tube on the side of the latter and 
the bulb a second time compressed. By these alternate manipulations, four 
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or five ounces of blood can be transferred from one to the other. Great care 
must be taken throughout the whole procedure that no air is allowed to enter 
the circulation, since otherwise the life of the patient would be jeopardized. 


Aveling’s apparatus introduced into the arms of the recipient and donor. 


If the mediate plan be adopted, the apparatus of Dr. Allen, as modified by 
Drs. Morton* and Hunter, will answer the purpose best. This consists of a 
German-silver vessel, the interior of which is hopper-shaped, wide above and 
narrow below, provided with a very fine conical wire strainer, and having a 
surrounding hot-water chamber to maintain the blood at the proper tempera- 
ture, to indicate which a thermometer is secured to the outside of the vessel. 
The syringe used to inject the blood is of glass, having a capacity of four 
ounces. .A flexible tube is fitted to the nozzle of the syringe, and to this is 
attached a blunt canula, which can be disconnected at pleasure. For the 
purpose of defibrination, a fine wire brush is employed. (Fig. 124.) 


Fia. 324. 


Hunter’s apparatus for transfusion: a, the Dlood-receiver ; b, wire strainer; c, thermometer; 
d, tube for introducing hot water into the water-chamber; e, syringe, with its scale marked in 
half-ounces; /, wire brush. 


In transfusion by this instrument, or by the mediate plan, a vein is uncoy- 
ered at the bend of the arm or above the inner ankle of the patient, and the 
canula is inserted into its canal and secured by a ligature. The most satis- 
factory way of doing this is to make an oblique incision over the vessel, and, 
carefully isolating it from its surrounding connections, lift it upon a director. 
An assistant should now place a finger over the vessel below, so as to inter- 


* The difference between the Morton and the Hunter apparatus is in the attachment of a wire a 
strainer in the latter. . o ‘ 
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rupt the blood-current, while the operator makes a small transverse opening 
in its walls, and immediately introduces the canula. This preliminary measure 
being completed, the next step is to open the vein of the blood-donor and allow 
the stream to flow into the wire strainer, where it is to be whipped with the 
metallic brush, in order to separate the fibrin. ‘The corpuscles and serum pass 
through into the tin cup below, where-they are preserved at the proper tem- 
perature by the hot water previously introduced into the water-chamber. The 
strainer is now removed, and the syringe, well warmed, is charged with the 
defibrinated blood. The piston is forced down sufficiently to expel all air and 
fill the tube, after which it is fitted to the pipe in the vein, and the blood 
slowly injected into the system of the patient, the amount necessary varying 
from three to ten ounces. A rigor is often experienced immediately after the 
transfusion, but this in a short time passes over. In some cases syncope is 
threatened, but the tendency to that condition quickly vanishes. If the case 
has been judiciously selected, and the operation dexterously executed, the 
improvement in the patient’s condition will soon become apparent. The 
bloodless lips assume a better color, the pulse becomes fuller, and there is a 
consciousness of returning strength. The success realized by Allen, Morton,* 
and Hunter in transfusion entitles the subject to the serious attention of the 
profession, 


Removal of Foreign Bodies from Wounds.—The removal of anything extra- 
neous to a wound is the second indication. There are exceptional cases in 
which this becomes the first indication, as where a dagger, a pin, or pointed 
pieces of glass are found projecting from the divided tissues. The means 
of effecting this are various. When the foreign matters are sand, gravel, 
dirt, or clots of blood, it is best accomplished by a shower of lukewarm 
water pressed from a sponge held a short distance above the part, or by a 
stream of water from the nozzle of a syringe. Larger substances are most 
readily removed with the fingers, and those more deeply intrenched by the 
dressing forceps. (Fig. 125.) In all cases a most careful search should be 
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Dressing forceps. 


‘ 
made that no particles be overlooked, as all such complicate the process of 
healing. In gunshot wounds other instrumental appliances become neces- 
sary, and these will be found detailed under the head of such injuries. 

There are matters of another kind which, although not usually considered 
in this connection, are nevertheless truly foreign and demand attention: these 
are certain microscopic organisms contained in the air, which it is thought 
are active in exciting suppuration. This doctrine, with which the name of 
Professor Lister, of Edinburgh, is so prominently associated, is founded on 
the views of Pasteur, who believed that both fermentation and putrefaction 
were inaugurated by such organic forms. While much may be said both for 
and against this germ theory, it is certainly true that in almost all cases 
of decomposition these low or simple organized bodies are recognized in 
great abundance. Whatever may be their connection with the process of 
decomposition, it is quite certain that when such agents are employed as 
prove destructive to their existence the process of healing is greatly pro- 
moted. Carbolic and salicylic acids act in this way, and weak solutions ap- 
plied freely to the wound, or atomized into the air surrounding the same, offer 
the best means for their extinction. The mode of applying this treatment 
will be described hereafter (see page 187). 


* Morton on Transfusion, American Journal of the Medical Sciences, New Series, 1874, p. 111. 
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The Approximation of Wounds.—The retraction or gaping of divided parts 
is due to the elasticity of the tissues, contraction of muscles, direction of the 
wound, and position. Parts that are compactly bound together, like those of 
the scalp or face, do not retract much, while in those in which the anatomical 
components are more loosely united, as the skin in front of the chest, arm, or 
thigh, the separation is very marked. A part closely attached to an under- 
lying muscle—particularly when the latter is severed—will, when wounded, 
retract very much, and if the muscle be a cutaneous one, like the platysma 
myoides, the edges of the skin will be inverted. When the direction of the 
wound is transverse to the course of the muscles, the gaping will be much 
greater than when it is parallel. The separation of a wound in front of the 
neck, or on the back of the arm, will be greatly increased by extending the 
head or flexing the arm. The bringing together of the retracted edges, and 
so retaining them, constitutes the third indication, and is accomplished by 
position, rollers, compresses, plasters, and sutures. 28) 

Position.—By position is meant such a disposition of parts as will insure 
their relaxation: thus, in cut-throat wounds bringing the chin towards the 
breast, or in axillary wounds approximating the arm to the side, will alone 
effect their closure. 

Roiiers AND CompressEs.—These are employed after either an indirect or 
a direct manner. In the former they serve to support other dressings, in the 
latter they are the chief means of approximation. The preparation of a roller 
for the latter purpose requires that it shall be long enough to pass four or five 
times round the part, as, for example, the leg or arm, and in breadth equal to 
the length of the wound. Roll the strip into a cylinder, leaving a portion of 
the terminal end unrolled, which last is to be torn into two or three tails long 
enough to encircle three-fourths of the limb. Ata proper distance, nearer the 

cylinder, cut a number of slits cor- 
Fia. 126. _responding to the tails. To make 
the application of this so-called 
invaginated bandage, two com- 
presses should be placed parallel 
with the course of the wound and 
two inches from its sides, and as 
the roller is brought round from 
the opposite side of the limb to- 
wards the wound the tails are 
passed through the slits (Fig. 
126), and as the ends of the roller 
are drawn in opposite directions 
the edges of the wound are forced 
together, and so maintained by 
successive circular turns of the 
cylindrical part of the bandage. 
"ie ae a ig ae tiedtoalongitudina) 2 *Hi8 is used in a wound of an 
e uniting or Ty ae or titan ied toa ongitudina. extremity, it should be preceded 
by the application of a spiral re- 
versed bandage, carried from the fingers or toes to the seat of injury, to 
prevent strangulation by the invaginated roller. 

PuastERs.— Without entirely discarding others, yet after a trial with every 
variety I declare an unqualified preference for the ordinary emplastrum adhe- 
sivum. 'This plaster is made by boiling together litharge and olive oil, to which 
is added some resin, and sometimes a little soap, the latter rendering it less 
liable to crack and scale off in cold weather. The mixture is spread upon 
muslin, is covered with tissue-paper, and made into rolls. For use it should 
be cut, with a pair of scissors, into strips from three-cighths of an inch to one 
inch in width, and from one inch to twelve inches in length, according to the 
extent of the wound to be closed. The plaster should be cut lengthwise of the 
cloth rather than transversely, to prevent stretching of the strips, an assist- 


across the wound to the opposite 
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ant holding one end, while the surgeon or dresser, holding the other, uses the 
scissors as a knife, by pushing forward the separated blades. (Fig. 127.) The 


Fie. 127. 
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Cutting adhesive strips. 


part to which the plasters are applied must be divested of all hair, and then 
thoroughly cleansed with soap and water, both to save the patient pain in 
their removal and to insure their firm adhesion. In their application, the 
strips should be well warmed by placing the unspread surface over a vessel, 
such as a bottle or tin coffee-pot, containing boiling water; or, when these 
are not accessible, over a stove-pipe, gas-light, or before an open fire; or, if 
these are not available, by rapidly passing a sponge moistened with chloro- 
form over the plaster. When sufficiently softened, an end of the plaster should 
be made fast to one side of the wound, the edges of which, being brought 
closely together by the fingers of the surgeon, are thus retained by carrying 
the strip across and making it secure to the opposite side. The first strip 
should be applied across the middle of the wound and an interval of half an 
inch allowed between each, for the purpose of drainage. When applied to a 


~wound of the extremities the plasters should not extend more than two-thirds 


around the part. The period for their removal will depend on circumstances. 
So long as they maintain their connection with the part, and the apposition of 
the wound is good, without any evidence of the accumulation of pus or blood, 
they should not be disturbed, but only cleansed by passing lightly over the sur- 
face a soft sponge moistened with . 

tepid carbolized water. I am sure Fia, 128. 

there is too much meddling with 
wounds, too much anxiety to re- 
new dressings, by which the quiet 
and repose so necessary to the 
work of healing are disturbed. 
When the removal of plasters be- 
comes necessary, they should be 
detached with great care; not by 
lifting one end and dragging it 


side, by which the cut may again 
be opened, but by raising both 
ends at the same time and de- 
taching last that part which lies | 
across the approximated edges. Removing adhesive strip. 

(Fig. 128.) It is a judicious pre- 

caution, in order to avoid the risk of sundering the delicate union, to apply 
a fresh strip over the place of each one removed before another is raised. 
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Great gentleness and care are necessary in cleansing a wound during the 
process of dressing. The discharges are best got rid of by showering,—that 
is, by squeezing lukewarm water, either plain or medicated by carbolic acid 
or permanganate of potash, from a sponge held a short distance above the 
parts, and pressing out any accumulations with the fingers or the sponge. If 
such a precaution is neglected, the union will be not only retarded but also 
complicated, exposing the patient to abscesses, erysipelas, or sinuses. 

Ichthyocolla plaster—This plaster is made by applying to silk a solution of 
isinglass in spirits of wine. The addition of a little glycerin makes it more 
pliable and manageable. It is applied by cutting strips and moistening the 
glazed surface with a damp sponge. In every other respect the same details 
are to be observed as in the use of the adhesive plaster. 

Collodion—This agent, introduced as a surgical dressing by Dr. Maynard, 
of Boston, consists of a solution of gun-cotton in ether and alcohol, and 
should be kept in glass-stoppered bottles. It is best employed after the plan 
of the late Dr. Paul B. Goddard, by cutting strips of soft silk gauze and 
attaching them first to one side of the wound by brushing the collodion over 
each with a camel’s-hair brush. In a short time—which may be shortened 
by blowing upon them—the ether evaporates, leaving a thin film, which 
glues the strips to the surface, after which the wound is drawn together, and 
so held by bringing the other ends of the strips across and uniting them to 
the opposite side. The liquid should not be allowed to touch the raw surface, 
as it acts the part of an irritant. This dressing is not acted on by moisture. 
After the approximation the wound may be sealed up from the air by brushing 
the collodion freely over all. Collodion is sometimes mixed with tannin 
(Richardson’s “styptic colloid”). Where there is an oozing of blood it favors 
coagulation, and forms a crust or scab, which tends to exclude the air. The 
addition of carbolic acid, salicylic acid, or bichromate of potash, with a view 
to their antiseptic effects, promises very little good indeed. Dr. Hewson has 
been in the habit of using lead ribbon with collodion instead of gauze, par- 
ticularly in wounds of the scalp. Numerous slits are made in the lead to 
serve the purpose of the apertures in the gauze. The collodion dressing 
can be removed by moistening with alcohol. 

Court-plaster—This plaster is prepared by brushing over silk a solution of 
isinglass and gum benzoin in spirits of wine, and then giving a coating of 
Chian turpentine. <A better variety, one less irritating, is that made from 
dissolved caoutchouc applied to silk. This is applied by moistening the surface 
with warm water, and is well suited to slight wounds of a superficial nature. 

Skin plasters.—These are made from the intestine of the sheep or the peri- 
toneum of the bullock, and have a very limited use. They answer well for 
closing the lids of the eye after the operation for cataract, or for covering 
excoriated surfaces. To render their application practicable, the dry skin must 
be first laid in position and then brushed over with a wet camel’s-hair brush. 


Sutures.—The sutures in common use are four in number,—the interrupted, 
the continued, the twisted, and the quilled. The depth to which they should be 
inserted must be determined by the depth of the wound. If very superficial, 
they should be only through the skin; if deeper, well into the subcutaneous 
tissue ; the object being in all cases to bring into close apposition the entire 
thickness or depth of the wound, and to prevent gaping. All interspaces 


permit oozing and the collection of purulent matters. Their distance of 4 


entrance and exit from the margins of the wound should be from one-eighth 
to three-eighths of an inch, though sometimes, as in the treatment of lacera- 
tions of the female perineum, it is required to exceed one inch. In their 
insertion they should be carried from without inwards through one side, 
across the wound, and from within outwards through the opposite side. 

The interrupted suture is the one most generally employed, and requires for 
its application a needle, straight or curved, and a thread of silk, silver, iron, 
lead, or horse-hair. In my experience, the most imperfect instrument made 
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by American surgical cutlers is this needle. Whatever be its form, the cutting 
end should be spear-shaped, should extend but a short distance back from the 
point, and should exceed in its 

transverse diameter that of the Fig. 129. 

shank or thread extremity of the Pea RNR 
instrument. The eye should be as 

large as possible, well rounded, so 4 : 
as not to cut the thread, and, when 
wire is used, countersunk, so that 
the thread will not project above 
the common surface, thus removing 
one great obstacle to its easy pas- 
sage. (Fig. 129.) There are modi- 


fications of the needle suited to fi 


special operations, which will be 


treated of in their appropriate Different forms of surgical needles: a showing the } 
places. A needle after being used _sblong eyeyand b the countersunk eye, by which the J 
should be cleansed in carbolic acid 

water, a precaution too often overlooked, and the neglect of which may 
make it the bearer of infection. The introduction of the first suture is 
usually across the middle of a wound, unless there are projecting points or 
angles, when it will be proper to connect these first, 

that correspondence of the margins may be insured. Fie. 180. 
After its insertion, each thread is cut off at a conve- 
nient length, and the process is repeated until a suffi- 
cient number are in place, leaving, as in the applica- 
tion of adhesive plaster, proper intervals between for 
drainage. Ordinarily each suture is secured as it is 
inserted, observing to bring the edges accurately in 
contact, but not so tightly as to pucker and produce 
strangulation. The knot may be either a double reef 
or bow, the latter admitting of being tightened, if 
necessary, and should always be made at the point of 
entrance or of exit,—never over the line of approxima- 
tion. (Fig. 130.) In extensive wounds the sutures may 
be placed one inch apart, and be supplemented by ad- 
hesive strips between. The wire thread is made fast by ’ 
simply twisting the ends about each other, or by passing ‘§terrupted thread suture 
ia iironch's perforated shot (Fig. 131) cae mek eRe MOL 
pressing the latter by a pair of strong forceps. (Fig. 132.) This shot-clamp 
is well suited to secure the hair thread. 


Fie. 181. 


Fie. 182. 


Shot-compressor. 


Wire thread clamped 
with a pellet of shot. 


The time for the removal of sutures, save in exceptional cases, is usually 
from the third to the fourth day: after this they become sources of irrita- 
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tion. The metallic thread may, if it is deemed necessary, remain longer, 
as it generally excites less inflammatory disturbance in the tissues, and 
indeed is found so superior to the old silk thread suture as in most in- 
stances to have displaced it. There are, however, localities, as, for ex- 
ample, the eyelids, in which the parts are so delicate and extensible that 
the apposition is made more satisfactorily by silk. In removing the me- 
tallic thread properly, great skill is required. It should be cut on one side 
and the hook-like end straightened, after which, the twist being seized by 
the forceps and the blade of the scissors placed against the inside of the 
undivided end, it is made to revolve about the 
latter as it is withdrawn. 
a The continued suture-—This is not often resorted 
+ \— to. It is called the glover’s suture. It is applied 
Le in two ways,—over and over diagonally (Fig. 
133), and from side to side without crossing over 
Diagonal, continued, or glover’s the wound (Fig. 134). By the last method, if a 
loose loop be allowed on each side, an interrupted 
suture may be quickly made by dividing the loops (as in Fig. 135). The 
uninterrupted or continuous suture is used in intestinal wounds. 


Fia. 188. 


Fra. 184. 


eeireegrene ee Makiug an interrupted suture out of a continuous one 
From side to side, by cutting the loops in the position of the dotted lines. 


The twisted suture is used in cases where it is desirable to bring divided 
surfaces into firm contact in order to prevent bleeding. It is generally used 
in the treatment of hare-lip. To make this suture, it is necessary to provide 
needles or pins, thread, and a pair of cutting pliers. Some use the ordinary 
sewing-needle, surmounting it with a glass head; others use the common 
insect-pin ; and others, again, a silver pin with a steel point, which can be 
disengaged after the former is in place. None of these is free from ob- 
jection. I have long employed a very slender and finely-pointed steel pin 

of considerable length surmounted with a 


Fra. 136. large glass or wax head. (Fig. 136.) Such 
a pin is managed with certainty, and passes 
Phil ior Siti antares: through the tissues with scarcely any re- 


sistance, enabling us to dispense entirely 
with needle- or pin-holders. Professor Gross is partial to a fine gold pin, 
especially in wounds of the face, where it is desirable to prevent a scar. 

In applying this suture, the pins should be passed obliquely through the 
sides of the wound; on one side from without inwards, and on the opposite 
from within outwards, the entrance and exit being from one-quarter to half 
an inch distant from the edges. The distance between the pins must be de- 
termined by the necessities of each case, and the depth be sufficiently great 
to pass below the vessels of the sides. The pins in place, waxed threads are 
passed several times around each one, elliptically, or often in the form of the 
figure 8, and drawn with sufficient firmness to bring in contact the surfaces 


of the wound, after which they are secured by a knot. (Fig. 137.) Some- 


times a long thread is used, and passed from pin to pin. I am not aware 
that the method possesses any advantages whatever: indeed, I consider the 
procedure unsurgical, as it obstructs the intermediate spaces and prevents 
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drainage. The pliers (Fig. 138) are next brought into requisition, the 


pointed extremities of the pins cut off, and, to prevent undue pressure, a 
strip of adhesive plaster may be passed beneath their extremities. 


Fie. 188. 


Cutting pliers. 


A wound traversed with three pins: a, 
the pin tn sttu; b, the pin with a thread 
thrown about it; ¢, thread arranged in 
the form of a figure 8. 


The time for the removal of the pins varies from thirty hours to three 
days: to effect it, the head should be grasped with a pair of ordinary 
dressing forceps and gently rotated a few times, after which traction may 
be conjoined to rotation, when the pin readily becomes disengaged, leaving 
the loops of threads in position, glued to the parts by the secretions, and 
where they may be allowed to remain for a day or two longer as a uniting 
medium. 

The quilled suture is quite limited in its application, being confined for the 
most part to the closure of lacerations of the female perineum ; and I think 
that I have proved it to be unnecessary even here.* It takes its name from 
the little cylinders of plaster, in size and form resembling the ordinary goose- 
quill, about which the threads were tied. To apply this suture, stout curved 
needles, armed with double silk threads, 
are passed through the sides of a wound, Fig. 189. 
from three-quarters of an inch to one inch 
from their edges; the needles are next 
disengaged from the free ends of the 
threads, leaving their loops projecting 
some distance from the points of en- 
trance. Two pieces of rubber bougie, 
or two rolls of adhesive plaster, are’ 
next placed in a longitudinal direction 
and parallel with the course of the 
wound, one piece being carried through 
the loops, the other laid between the 
free ends of the sutures. (Fig. 139.) As dintlied mutate, Wound cloned. 
the latter are tied firmly around the 
cylinders, the edges are not only drawn together, but also slightly everted. 

here are other sutures, and instruments for their introduction, which will 
be described in their appropriate places. 

The French surgeons were in the habit at one time of approximating wounds 
by means of serres-fines ; but these are productive of more irritation than or- 
dinary sutures, and have little claim to professional notice in this connection. 


* Lacerations of the Female Perineum, by the author. 
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The rubber suture—This suture, the invention of Rigal, substitutes for 

the thread of the twisted suture, little rings of gum-elastic. (Fig. 140.) The 

. difficulty in its use arises from an inability to apply 

Fie. 140. the proper amount of pressure, in consequence of which 

patients complain of a sense of constriction in the parts 
upon which the rings act. 

After the suturing has been effected, there remains 
still a very important part of the treatment,—that of 
removing any remaining blood, excluding the air, and 
securing entire rest and the close contact of all the parts, 
superficial and deep. A little gentle pressure will force 
out whatever oozing may have occurred during the inser- — 
tion of the stitches, and the application of compresses 
and a carefully-applied roller will accomplish the rest. 
The compresses, made out of old linen, muslin, lint, or 
the paper dressing, should be moistened with carbolated 
water (one part of carbolic acid and thirty parts of 
water), and laid over the surface, or, if an additional 

aban eribiive., uniting force be required, two additional compresses, 
one on either side and parallel with the wound, should 
be made fast by the roller. 

In wounds of the extremities, the roller must begin at the hand or foot 
and extend some distance above the seat of injury, so as to insure a firm and 
uniformly-distributed pressure to the muscles and blood-vessels, as well as to 
obliterate all cavities or recesses beneath the united parts, so that there shall 
remain no little pockets for the accumulation of blood or pus. This cannot 
be too strongly insisted upon, controlling as it does muscular and inflam- 
matory action. 


After-Treatment of Wounds.—If minute attention has been given to the 
removal of all irritating substances, the control of bleeding, accurate adjust- 
ment, and judicious compression, together with rest, there remains little else 
for the surgeon to do, save to avoid officious interference. For this reason 
it is impossible to fix arbitrarily periods for the renewal of dressings. It is 
always proper to remove the external compresses about the third or fourth 
day, with a view to ascertain the condition of the parts. If no undue red- 
ness, Swelling, or suppuration exists, the inference is that all is going on favor- 
ably, and the carbolated water should again be applied as in the first instance, 
the bandage renewed, and not disturbed for two days more. If the wound 
is extensive, we may expect a certain amount of suppuration, and for this 
reason it should be inspected daily—even twice a day, if there is much dis- 
charge—after the second dressing. Cleanliness is of the first importance, but 
_ we should not presume to interfere more than to remove, with a sponge or 
piece of oakum moistened with warm water, such discharges as have found 
their way to the surface, or, if there is any evidence of purulent accumula- 
tions beneath, to press them out gently. A stream of water from the nozzle 
of a syringe, or from the hose of a ward carriage, is often preferable to all 
other means of cleansing a wound. If an adhesive plaster has become de- 
tached, it should be replaced by another; or if a suture has cut through, 
it must be removed, and carbolated water applied as in the first instance. 
When suppuration is past, and the union has hebohi firm, a piece of linen or 
lint, spread with simple cerate, Goulard’s cerate, or benzoated oxide of zine 
ointment, may advantageously replace all other applications. 

While very good results can be obtained by adhering to the course which 
has been described, the antiseptic method of Professor Lister for the treat- 
ment of wounds, I am convinced, after a trial of one year, possesses advan- 
tages over all others. While I have not obtained results so extraordinary 
as those claimed by this eminent surgeon, the success has been so mue 
more satisfactory than that obtained by the ordinary plans, that to decline 
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the use of antiseptic dressing would be, in my judgment, to withhold from a 
patient the benefit of one of the most important resources of the art. By this 
plan the suppuration is greatly lessened, the union hastened, the risk of con- 
stitutional infection diminished, and the surroundings of the patient rendered 
less prejudicial to health. To carry out this method involves the most 
scrupulous attention to details. The carbolic acid should be of a pure crys- 
tallized quality, and, when so procured, has, as compared with the ordinary 
article in the market, but little odor.. The strength in which it should be 
used is one part of the acid to thirty or forty parts of water. It is employed 
in three ways: as a liquid or bath, for instruments and sponges; as a spray, 
to impregnate the air about a wound and to moisten the wound itself; and 
as one of the components of a mixture—consisting of carbolic acid one part, 
resin five parts, and paraffin seven parts—with which to charge a material 
like gauze or fine crinoline. 

The manner of saturating the fibres of the gauze is to melt the mixture in 
a trough heated by steam, dip the cloth into the liquid, and then pass it be- 
tween rollers, so as to press out all redundant material. The same end may 
be attained, but not so perfectly, by subjecting the layers of the gauze to 
compression.* P 

In addition to the above, there are required, to complete the antiseptic 
treatment, a steam atomizer (Fig. 141), oiled silk, and Mackintosh cloth. 


Fig. 141. 


Lister's steam atomizer. 


The last can be obtained at any of the rubber manufactories. The prepared 
gauze and the Mackintosh cloth can be used over as a dressing a number of 
times,—the first by boiling in soap and water, drying, and again subjecting 
it to immersion in the melted mixture of carbolic acid, resin, and paraffin ; 
the Mackintosh requires simply a careful wiping with a sponge moistened in 
a sud of carbolic acid soap. 

The mode of treating a wound antiseptically is as follows. Into a shallow 
basin containing the carbolic acid water all instruments used in the dressing 
are placed,—knives, forceps, tenaculum, needles, silver wire, drainage-tubes, 
and sponges. In the same bath the surgeon and assistants wash their hands. 


The steam atomizer is adjusted so that the carbolic acid spray shall play 


around and upon the wound, and also upon the hands of the dressers, like a 
fine mist. Any vessels requiring ligature are to be lifted by a tenaculum 
and tied with the catgut thread, both ends of which should then be cut off. 
The oozing having ceased, the parts are next brought together and secured 
by the silver wire interrupted suture. Over the line of approximation a 
strip of the carbolated silk is now laid, the object of which is to prevent 
the resin of the gauze from adhering to the wound; upon this are next 
ape two or three layers of the antiseptic gauze, and over all a piece of 

ackintosh cloth. A few turns of a roller will serve to secure the dressing 


to the part. 


_ * Transactions of the International Medical Congress at Philadelphia, 1876, Proceedings of Sur- 


gical Section. 
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During the whole procedure the spray apparatus must be kept in operation. 
In extensive or deep wounds, a drainage-tube is frequently introduced, to 
prevent any accumulation taking place. When the wound is to be redressed, 
which should be in the course of three or four days, the edge of the dressings 
is to be raised and the spray allowed to penetrate beneath, and, as the former 
are drawn away, those which are to take their place should immediately 
follow,—that is, the carbolated silk, gauze, and Mackintosh cloth. In all 
subsequent dressings the same rigid attention to minutis is demanded as at 
the beginning. : 

ConsTITUTIONAL TREATMENT.—In extensive wounds, whether made by the 
knife of the surgeon or by accident, some degree of constitutional disturbance 
will manifest itself, in the form of dry skin, increased heat, thirst, and accel- 
erated pulse, frequently accompanied with headache and high-colored urine. 
It may be so slight as to demand but little attention, and, even when well 
marked, it disappears in two or three days. It is quite sufficient to restrict 
the diet for that time, allowing only toast-water, barley-water, tapioca, milk, 
chicken-water, or articles of a similar nature, until the perturbation is over- 
past, when the diet must be of a more generous kind. Little medicine will 
be required. A few doses of neutral mixture, or of spirit of nitre largely 
diluted with cold water, a gentle laxative of Rochelle salt, and an anodyne 
as soon as the skin becomes moist and the pulse less frequent, will fulfill 
every indication. 


Complications—From various causes, both local and constitutional, the 
healing of a wound may be interrupted, or complicated. 

1. Inflammation—The edges of a wound may become red, swollen, sen- 
sitive, and discharge a sanious fiuid,—conditions altogether incompatible 
with healing. This may occur shortly after the first dressing, or it may 
set in several days later, in which case the union is dissolved and the parts 
exhibit a tendency to gape. A diligent search should be made to discover 
the cause. If the parts have been irritated by motion, absolute rest must 
be enforced; if some officious intermeddler has suggested an improper 
application, it should be removed; if the condition is the effect of irregular 
habits, a mercurial purge, followed by tonics and carefully regulated diet, 
should be ordered. As a local application nothing answers so well as irriga- 
tion with warm water; but lead-water and laudanum, applied by moistening 
cloths with the liquid, spreading them over the wound, and renewing as often 
as they become dry, acts very favorably. The retaining roller in such cases 
should never be made very loose. Should the redness and sensibility not 
yield to such remedies after thirty-six hours, a few leeches may be used 
contiguous to the wound. A little blood taken in this way will often change 
the whole character of the sore in a few hours, as if by magic. 

2. The union of a wound may be delayed by persistent suppuration. In 
such cases the failure is referable to a defective constitution of the blood and 
a tardy local circulation. The pus is generally unhealthy, and often emits an 
unpleasant odor. This indisposition to heal may be caused by excessive or 
redundant flaps, allowing hollow spaces beneath. I have seen from this 
cause amputations of the mammary gland refuse to heal for many weeks 
after the usual period for union. 

The treatment must be directed to the system at large, as well as to the 
rebellious parts. Quinine and iron, wine, and a nutritious diet, with an 
anodyne, especially at bedtime if the patient passes restless nights, com- 
pose the constitutional measures; while as local agents, the free use of 
permanganate of potash to deodorize the discharges, stimulating the parts 
with a dressing of dilute alcohol (one part to eight parts of water), and 
injecting any pouches with a solution of sulphate of copper (three grains 
to the ounce of water) or sulphate of zine of a like strength, answer ad- 
mirably. Excellent effects are sometimes obtained by injecting water in 
which a little carbolic acid soap has been dissolved. All such wounds should 
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be dressed twice daily, and be well supported by accurately-adjusted com- 
presses, to bring in close contact all ununited surfaces and prevent any 
purulent accumulation. 

3. Wounds may be complicated by epidemic influences. Thus, at periods 
when erysipelas or diphtheria or hospital mortification prevails, the danger 
is imminent. No wound should be allowed to remain in a ward where these 
exist. When erysipelas attacks a sore, it is announced by a rigor, the margins 
are dusky red and very sensitive to the touch, the work of repair is imme- 
diately arrested or retrogrades, and the discharges become thinner, diminished 
in quantity, or ichorous. When the wound is one of some magnitude, the 
general system will participate profoundly in the complication. The pulse is 
frequent and feeble; the tongue is dry and covered with a brown crust, with 
a dry red streak in the middle; the strength rapidly fails; delirium super- 
venes, and the patient either dies in defiance of the best-directed efforts, or is 
the subject of a protracted convalescence. 

In diphtheritic attacks the wound becomes dry and pale, is covered to a 
greater or less degree with the peculiar gray, grayish-white, or buff-colored 
exudation, and there is no attempt at reparation. This is accompanied or 
followed by rapidly increasing prostration, and the case is converted at once 
into one of the gravest nature. 

When a wound becomes the subject of mortification, there is an end to 
repair. The edges are swollen, bloodless, and painful ; the granulations 
shrivel up and disappear ; the discharges cease, or are greatly perverted, 
becoming thin, bloody, and of an offensive odor, while the tissues are rapidly 
converted into a grayish slough. The system sinks into a typhoid condition, 
and, unless the malady is speedily arrested, the patient soon succumbs to it. 

For the most part, these evils have a local origin, and are generally 
preventable, unless there has been some gross neglect or oversight in regard 
to the hygienic surroundings of the patient; and the surgeon will do well to 
consider how far he is responsible for such complications. The statements 
of Lister of Edinburgh, Thiersch of Leipsic, Nussbaum of Munich, Volkmann 
of Halle, and other eminent members of the profession, are of so startling a 
character that they demand_the most solemn consideration. In the hospitals 
under the care of these surgeons erysipelas and gangrene had been for years 
adding to the mortality of their wards, defeating the best-selected operations 
and rendering certain others so hopeless as to discourage their performance; 
but since the introduction of the antiseptic plan in its details, these formida- 
ble diseases have been practically banished. 

In the treatment of such a complication, first in importance is isolation. 
These cases, if in a hospital, must at once be removed from the general ward 


_ into a separate and well-ventilated apartment; if they occur in private prac- 


tice, a searching investigation must be instituted to discover the probable 
sources of infection. This scrutiny must extend to nurses, sponges, dress- 
ings, knives, furniture, and even to the medical attendants. A surgeon who 
is in attendance upon cases of erysipelas, if he is indifferent to change of 
clothing and personal cleanliness, jeopardizes the life of any patient “who 


comes under his knife. A short time since I lost a case of lithotomy by 


diphtheritic infection, communicated, I have no doubt, by an assistant who 
was in attendance on cases of diphtheria. 

When a wound is attacked by erysipelas, it will be proper to administer a 
gentle purge of eight or nine grains of blue mass, which is to be followed in 
one hour by two or three drachms of Rochelle ‘salt. This will relieve in- 
testinal irritation and correct faulty secretions. After this the tincture of 
the chloride of iron may be used with great benefit, in conjunction with 
quinine. Six or eight drops of the former and one grain of the latter may 
be given every two hours. The diet should consist of nutritious broths free 
from fat, of milk, and, if the case demands more support, of milk-punch or 
wine. Asa local remedy, the tincture of iron, applied freely with a camel’s- 
hair brush over the inflamed surface and some distance beyond, exercises a 
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most beneficial effect. Dr. Garretson is partial to a mixture of the tincture 
of iron, tincture of cinchona and quinia* as a local dressing. 

In cases of diphtheritic infection of wounds the treatment in most respects 
answers to that laid down for erysipelas. Local stimulation by nitrate of 
silver upon the encrusted surface, and internally, in addition to iron and 
quinine, the free use of the chlorate of potash and tincture of capsicum, are 
indicated. If the erysipelatous disease be checked, the redness and tender- 
ness subside ; or, if the complication be diphtheritic, the adhering exudation 
melts away, the granulations become more florid, the discharges grow 
purulent, and the constructive work is resumed and carried forward to 
completion. 

Should the complication be that of phagedeena, it must be arrested by 
potent caustics, such as nitric acid or bromine, applied as directed in the 
treatment of hospital mortification, and the entire mass of disorganized 
tissue converted into a harmless eschar, the separation of which will be 
best effected by emollient poultices and the careful use of the forceps and 
scissors. ‘Tonics, stimulants, and food, with opium to relieve pain, must be 
given; and after the slough is removed, the granulating surface is to be 
treated as an ordinary ulcer. 

4, Hemorrhage-—This may be primary or secondary. If there is a free 
oozing of blood, elevation of the part, the use of cold, and well-directed 
pressure, will control it. The bleeding may be due to some vessel which 
has been overlooked at the first dressing, in which case it will occur a 
few hours after the closure of the wound. Should the dressings become 
soaked and the flaps distended with fluid and clotted blood, a sense of local 
warmth is experienced by the patient. Under such circumstances the wound 
must be opened, all clots removed, and a ligature placed on the vessel. When 
hemorrhage occurs after the lapse of several days, it may be caused by an 
unhealthy condition of the wound, in which repair ceases and ulceration 
destroys the tissues, thus opening a vessel. A frightful loss of blood often 
takes place in this way. It is an exceedingly unpromising task to cut 
into the half-decomposed tissues and ligate the offending artery, for in 
a few days the thread comes away, before occlusion is effected, and the 
bleeding is repeated. It is better to apply well-directed compression, and, 
that failing, to use acupressure, or secure the principal vessel at a proper — 
point above. 

5. Muscular spasms, which sometimes follow wounds, may be due to an 
irritable condition of the system, or to injury of nerves. This distressing 
complication must be promptly subdued, as nothing proves more inimical to 
healing. The application of a roller alone will often answer every purpose, 
or, that failing, the hypodermic injection of morphia, conjoined with a com- 
fortable position of the part, and in some cases the use of a splint to insure 
perfect rest. 

6. Sinuses and fistulous tracts often delay the healing fora long time. These — 
may result from redundant flaps in operations, imperfect drainage, want of _ 
accurate contact between divided surfaces, or the movements of underlying — 
muscles. If from the first cause, the simplest and most expeditious remedy 
is abridgment; if from the second, counter-openings or a drainage-tube; if 
from the third, injections of sulphate of copper or carbolic acid, with uni- — 
form pressure by compress and roller; and if from the last, subcutaneous 
or open division of the offending muscles, with absolute rest. 

7. Maggots—These result from the deposition of ova by flies. There are 
numerous articles which serve to destroy these bodies, such as sweet oil, 
spirits of turpentine, etc. ‘Turpentine, however, though very effective, is too 
irritating. Nothing answers better than pouring into the wound melted — 
lard, cooled sufficiently to be borne without pain, which destroys the animals 
by entering the respiratory apertures which are near the tail. The anti- — 
septic treatment of wounds will effectually prevent their presence, and is — 


* Garretson, Oral Surgery, 2d edition, p. 920. 
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particularly indicated as a dressing in hot climates, where maggots are so 
prone to infest sores. 


Incised Wounds. 


Incised wounds may be open or subcutaneous, and are made by shar 
instruments,—sometimes by accident, at other times by the knife of the 
operator. In extent they vary from a slight cut with a penknife, not ex- 
tending through the integument, to one several inches in length. The more 
quickly the cut is inflicted the less acute is the pain. A finger is sometimes 
severed accidentally by a chisel with very little suffering. A high state of 
mental excitement will often mask it, as in a fierce street-fight, when many 
extensive wounds are inflicted without the injured party being aware of their 
existence. The skin is the most sensitive of all the tissues, from its rich 
supply of nerves; as a consequence, more pain is experienced in cutting from 
without inwards than in the opposite direction. 

The infliction of a wound, if an open one, is followed very uniformly by 
the following phenomena: pain, retraction or gaping, and hemorrhage. 

The pain at first is very acute, but gradually subsides, leaving in its place a 
certain degree of tenderness. A very great difference exists as to the quality, 
severity, and duration of pain in different persons,—a difference depending 
on location and peculiarities of organization. Upon receipt of the injury it 
is exquisite suffering, subsiding into smarting or burning, and finally soreness 
or stiffness. A supersensitive condition tends to complicate in some measure 
the kindly healing of a wound. Pain may entirely disappear, and after an 
interval of days return, in which case it is an evidence of undue inflamma- 
tory disturbance. 

The retraction, depending on the elasticity of tissues, direction, and muscular 
relations, must necessarily differ in different localities,—a point which has 
already been considered in the general observations upon wounds. 

The bleeding which follows the division of structures will be much or 
little, according to the size and number of the véssels of the part, the morbid 
changes present, and diathesis. Inflamed tissues pour out much blood, from 
over-distention and loss of contractility in the walls of the vessels. This 
inability to contract is not always due to muscular paralysis of the walls of 
the offending vessel, but to their union with a non-contractile structure. It 
is from this cause that dangerous bleedings are occasionally encountered 
from the tonsils after amputation, their elasticity being destroyed by chalky 
and other rigid inflammatory deposits. Most of the vessels in a wound cease 
to bleed by the operation of natural processes. 

TrREATMENT.—The indications in the treatment of an incised wound are: 
the arrest of hemorrhage; the removal of all foreign matters which may be 
present; the apposition of the gaping edges; the application of external 
dressings; and attention to all the details included in the term after-treat- 
ment. 

1. The arrest of bleeding is accomplished by various measures already 
described. It is well to wait a short time, in order to ascertain to what 


_ extent nature will aid in this work. Though the first gush of blood may 


be impetuous and profuse, it often quickly diminishes. Elevation of the 
part, exposure to the cold air, and the local application of cold or pressure, 


will close many, perhaps all, superficial vessels. Should we find, however, 


after a reasonable delay, that there are certain arteries which continue to- 
bleed, they must be secured by the ligature, torsion, or acupressure. 

2. The removal of foreign substances —These must, when possible, be re- 
moved, by the fingers, douche, streams of tepid water, and the forceps. 
Among foreign bodies we must not overlook blood-clots. These, when 


present to any great extent, become sources of irritation, and by their 


decomposition induce inflammation and suppuration. 
3. Approximation—In coaptating the edges of a wound, whether by plas- 
ters or sutures, the hair should be removed from the vicinity of the injury, 
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It serves to collect and retain the discharges, and renders the removal of 
adhesive strips painful. 

4. External dressings——If the wound is trifling in extent, a piece of lint, 
or a pledget of old linen, or of paper dressing, may be wet with cool water, 
laid over its surface, and made fast by an adhesive strip or a few turns of a 
roller. If it is extensive, the antiseptic dressing should be adopted in all its 
details. This embraces the impregnation of the atmosphere of the wound 
and the wound itself with carbolic acid spray, and the use of carbolated liga- 
tures, antiseptic gauze, and oil-silk, Mackintosh, or gum-cloth (see p. 187). 
The repetition or renewal of dressings should not be needlessly frequent. 

5. After-treatment.—The le should now be placed in an easy, elevated 
position, and kept at rest. It will always be proper to examine the condition 
of the wound on the third day; and when this is done, the same precautions 
—in the use of the carbolic acid spray and other appliances—should be ob- 
served as in the first dressing. The state of the wound at this first renewal 
of dressings will generally determine the frequency of subsequent ones. If 
union seems to have taken place in a good measure, and there is no evidence 
of accumulation within, and no undue redness, swelling, or tenderness about 
the edges, the dressing need not be disturbed for three succeeding days; but 
if there is much suppuration, the removal of the purulent matter becomes 
imperative, and the dressings should be renewed daily, pressing out all such 
accumulations, and continuing the antiseptic measures as before. 

Should other than antiseptic ligatures be used, they should be withdrawn 
as soon as they have become sufficiently disengaged from the vessels. If no 
undue amount of surrounding tissue has been included, those on small ves- 
sels can usually be removed from the fourth to the seventh day; but those 
on vessels like the radial, ulnar, tibial, and femoral, may require from ten to 
twenty days before they ulcerate through. So also in regard to sutures: as 
soon as union is assured, or should they cut through one side before adhesion 
takes place, they must be removed. 

Incised wounds are liable to complications of an inflammatory nature, 
induced sometimes by improper dressings or neglect of rest, at other times 
resulting from causes acting through the system at large. Whenever inflam- 
mation of a common nature is developed, there is an arrest in the work of 
repair; the edges redden, swell, and tend to separate; a thin, blood-stained 
fluid is discharged, which soon becomes more purulent. Should the inflam- 
mation prove to be erysipelatous, a blush will appear at the margin of the 
wound, often accompanied by cedema, great tenderness, and a rapid breaking- 
down of whatever union may have taken place. This may be preceded by a 
chill or rigor, with an elevation of temperature, followed by acceleration of 
the circulation, hot, dry skin, headache, parched mouth, and intense thirst. 

In the treatment of these complications, the first indications are to secure, 
if possible, the resolution of the inflammation by removing any source of 
irritation, such as sutures, to paint the part over with liquid glass, or cover 
it with pledgets wet with lead-water and laudanum, and to administer a 
mild cathartic, such as a few grains of blue mass, followed by two or three 
drachms of Rochelle salt; after which a refrigerant like the neutral mixture 
may be used. If resolution cannot be effected, recourse must be had to 
warm-water dressings or a light poultice, in order to favor suppuration, on 
the establishment of which the local and constitutional disturbances will dis-_ 
‘ appear, when the wound may again be brought together by adhesive strips, 
with a view to secure the union of the granulating surfaces, observing to 
cleanse the parts with chlorinated soda and remove any shreds of dead 
cellular tissue which may be present. 

The subcutaneous variety of incised wounds embraces all such as are made 
in the division of tendons, fasciee, and muscles by the tenotome for the pur- 
pose of correcting deformities, congenital or otherwise, or of securing quiet to 
some indolent ulcer. There are present, in such cases, the usual phenomena of 


open incised wounds,—namely, pain, retraction, and hemorrhage,—although 
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they are considerably modified. The pain is not great, as the opening made in 
the integument is very small, and the hemorrhage is not very profuse, unless 
there has been an unwarrantable or careless use of the knife. The almost 
entire exclusion of the atmosphere, and, of course, of the minute organisms 
which it contains, conduces to rapid healing. Hence, while a certain degree 
of tenderness and swelling may follow, the inflammatory symptoms are for 
the most part slight and the repair rapid. The dressing of such wounds is 
reduced to the utmost simplicity, requiring only an adhesive strip over the 
puncture, a roller, and rest. Should exceptions occur, in which the bleeding 

roves excessive, the application of cold and pressure will be required; or 
should the inflammatory symptoms prove severe, the treatment will not differ 
from that proper to the open variety. 


Lacerated and Contused Wounds. 


In wounds of this class there is a certain degree of both bruising and 
tearing, and these two characteristics are so generally present that their 
consideration under the same head is not inappropriate. 

Such wounds are produced in a great variety of ways: for example, by a 
blow from a bludgeon, from fragments of blasted rocks, by the horn of an en- 
raged animal, a fall against a curbstone, or the passage of a wagon-, carriage-, 
or car-wheel. The increase of manufactories, the introduction of mowers 
and reapers, the multiplication of machine-shops and steam-mills, together 
with the many other labor-saving mechanisms which belong to our modern 
civilization, all are calculated to add to the number of these wounds. 

There is a form of laceration which is called brush-burn, made by friction, 
as when a part is pressed against the belting of machinery in rapid motion, 
or when a person allows a rope to slip rapidly through the closed hand. I 
have seen it produced by a large mass of ice falling from a height and striking 
the body in such a manner as to glide with great velocity over the surface. 
The heat developed produces an injury not unlike a burn, and the skin in severe 
cases sloughs. 

Contused wounds are seen of all degrees, from a mere bruise of a finger to 
the complete evulsion of a limb from the ‘trunk, or the pulpification of the 
entire body. An extremity becoming entangled with belting or drawn into 
the cogs of revolving wheels presents a frightful mutilation of structure. The 
skin is torn, retracted, and discolored with ‘ 
lubricating oils; the muscles are riven asun- Fig. 142. 
der, pulpified, deeply stained with blood- 
clots, and have fragments of clothing and 
bone ground into their substance; while the 
tendons, torn away from their attachments, 
hang in coiled cords or are slit into shreds, 
as seen in the case illustrated by Fig. 142, 
where a thumb has been caught and torn 
away from its metacarpal connections, car- 


muscular insertions. 

Contused and lacerated wounds possess 
certain characteristics which are very unlike 
those of the incised variety. 

1. The edges of the former are irregular, SZ \ 
hanging in points or ragged flaps, discolored aah torn off, with becaahaita athertng: 
by a purple ecchymosis, cold, and often sep- 
arated to a considerable extent from the subjacent parts. If the injury ex- 
tends into the muscles, they are dark and swollen, reeking with blood-stained 
fluids, and have a bruised and broken appearance. 

2. The pain, instead of being sharp and severe as in incised wounds, is 
slight or is of a dull nature, often accompanied with some degree of numb- 
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ness. This is particularly noticeable in cases where the injury has been the 
work of an instant and the force irresistible. The nerves, participating 
in the bruising and crushing in common with other parts, are incapable of 
transmitting impressions, which explains the lack of sensibility. In some of 
the more simple cases of this form of injury, as in the contusion of a finger, 
the pain is often very severe. 

3. These wounds usually bleed very little, even though arteries and veins 
the size of the femoral, brachial, or axillary be torn. I have seen the arm 
wrenched from the body, dangling only by a few strips of integument, and 
yet no bleeding take place. Generally, however, when trunks of the magni- 
tude of those above mentioned are divided, there is considerable oozing,— 
sufficient, indeed, to make a serious impression on the strength of the patient; 
and this fact should never be lost sight of. The absence of active hemor- — 
rhage is the result of the manner in which the violence deals with the ves- 
sels. It is usually the conjoined action of crushing or mashing, and torsion 
or twisting, by which the internal and middle coats are broken, and turned 
or curled inwards. The vessel is also drawn into its loose sheath of cellular 
tissue, the fibres of which close over the orifice. The mechanical obstruction 
of these fragments of broken tissue is quite sufficient to resist any free escape 
of blood and favor the formation of a thrombus. In injuries of this kind 
sufficiently extensive to produce the constitutional state of “shock,” the 
consequent lessening of the contractile power of the heart gives a further 
security against hemorrhage, as the blood is not propelled along the vessels 
with sufficient force to dislodge the thrombus. 

While it is true that there is an absence of free bleeding at the time of the 
reception of a lacerated wound, it is equally true that this injury is often 
followed by secondary hemorrhage. This may occur a few hours after the 
accident, when reaction has taken place and the heart has regained sufficient 
vigor to urge forward the blood with power enough to disturb or displace the 
clots at the mouths of the torn arteries; or it may break out later, from the 
fifth to the fourteenth day, in which case it is the result of the separation 
of sloughs. The prudent practitioner will be on the alert for both of these 
contingencies. 

4, Contused and lacerated wounds are prone to slough. The damage done 
to the vessels, nerves, and other structures disqualifies them for carryin 
blood or executing the work of innervation, in consequence of which the 
nutrition is either greatly impaired or destroyed, so that they fall into 
decomposition and perish. 

5. In the healing of contused and lacerated wounds there is a larger sur- 
face of granulation-tissue, and a more abundant and protracted suppuration, 
than in other varieties. This condition follows from the necrosis of the in- 
jured parts, portions of which must be separated and extruded in the form 
of particles, fragments, and shreds, the lifeless components of the wound. 
This separation goes on with varying degrees of rapidity, according to the 
structure involved. Muscle quickly disappears, so also do the skin and fat; 
but dense fasciee and tendons yield very tardily. The more readily a part, 
from the looseness of its texture, can be penetrated by migrated leucocytes, 
the more quickly can it be removed. The final separation, or disjunction of 
the dead from the living, is but a repetition of that process which has been 
already described under the head of mortification, and involves the processes 
of inflammation and suppuration. 

The constitutional symptoms of extensive contused and lacerated wounds are 
_ often very marked, consisting of a slow, feeble, irregular pulse, a cool, moist 
skin, a pale countenance, with great prostration, and mental alarm. In this 
combination of phenomena we have the equivalent of “shock.” Even in 
cases unattended by shock it is not uncommon to have some fever present 
after the lapse of two or three days. This is perhaps of an infective nature, 
from the absorption of the sewage resulting from dead and dying particles of 


damaged structure, and may be inaugurated by a rigor or chill, followed by — 4 
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increase of temperature. This is traumatic or surgical fever. We may also 
have after its subsidence, and when suppuration becomes established, a repe- 
tition of the febrile disturbance. 

Prognosis—In wounds of this class, of moderate extent, a favorable ter- 
mination may be confidently anticipated; but they are by no means exempt 
from danger even when simple. The presence of those matters which result 
from decomposing particles may be followed by fatal consequences. Their 
entrance into the absorbents may induce ichorrhemia or pyemia. I have 
seen a hospital patient with a simple contused finger die from this cause. 
The danger from this source is undoubtedly far greater before granulations 
have formed,—that is, during the work of separation,—probably because when 
repair has commenced a line of defense has been established by the surround- 
ing wall of tissue. 

But there is another peril which may follow, even when the whole surface 
is covered with healthy granulations, especially should the part be exposed 
to a current of cold air, or the body to influences liable to provoke a chill; 
and that is tetanus. I view with horror the surgeon who dresses a healing 
wound while a draught of cold air is blowing upon it. 

A poor man was in the habit of coming to my office to have a contused 
wound of the hand dressed. All the dead parts had separated, and the part 
was filling up with granulation-tissue; his general health was excellent, and 
the ulcer presented nothing peculiar. In crossing the river in one of the ferry- 
boats, on a cold, raw day, he unwittingly took refuge in the ladies’ cabin, and 
was rudely compelled to withdraw. Standing upon the deck, he became cold 
and finally chilled. That evening he was attacked by tetanus and died. 

A manufacturer who had suffered from a lacerated wound of the hand 
had recovered sufficiently to leave his house and visit his place of business. 
On returning home in a street-car, his hand, which had still a small open 
granulating surface, was allowed to lie on the ledge of an open window. It 
became cold, and this was followed by a rigor, culminating in an attack of 
tetanus, from which he recovered only after several weeks. 

There is another complication which must not be lost sight of, namely, 
sloughing. This may be very limited and superficial, confined to shreds of 
integument; or, if the injury includes the deep structures, it may prove more 
extensive. Deep suppuration, either before or simultaneous with the slough- 
ing, may occur, dissecting the components of the part and increasing the 
disorganization. The most alarming form of mortification is that termed 
traumatic, in which the entire limb may fall into decomposition, and which 
shows no tendency to establish a line of demarkation. Such cases are often 
seen after railroad accidents, and betoken extensive destruction of blood- 
vessels as well as of the other constituents of the part. The limb not only 
becomes rapidly black, but is also filled with the liquid products of decom- 
position. Such a condition may follow even when the visible signs of the 
injury appear limited. 

A patient was brought into the University Hospital with a contused and 
lacerated wound of the forearm. The injury appeared to be confined to this 


_ part of the extremity; yet in less than twelve hours the entire limb to the 


shoulder passed into a state of mortification, from which he rapidly sank and 
died. It is not an easy task to account for such sudden and wide-spread 
destruction without admitting some constitutional peculiarity, induced by 
“shock,” in addition to the local injury. I am quite certain that in some 
instances the determining cause has been the existence of diseased kidneys. 
Many of the cases of this kind which I have seen have been in persons who 
drank freely, and in whom, if examination had been made, structural altera- 
tions of these organs would have been discovered. 

It is impossible in wounds of this class to know precisely the extent of 
damage to the vessels; and hence the surgeon should be on his guard for 
secondary hemorrhage. 

In lacerated wounds in the neighborhood of tendons, as at the wrist, hand, 
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or foot, the prognosis should be reserved. There is a tendency to thecal or 
bursal inflammation and suppuration, which may spread like a conflagration, 
and utterly disorganize the part. 

A patient entered the University Hospital during the winter of 1875, who 
had some time previously received a contusion of the thumb. The inflam- 
mation at the time of his admission had traversed all the thecal sacs and 
canals of the hand, terminating in the diffusion of pus beneath the palmar 
aponeurosis in every direction. 

TREATMENT.—The indications are the same as in the treatment of incised 
wounds. 

1. The arrest of hemorrhage-—Though in the class of wounds under con- 
sideration we do not encounter impetuous bleeding, yet there is a quiet 
leakage going on which will in time tell seriously upon the patient's 
strength. Should this come from small vessels, a little pressure will con- 
trol it. A careful search should be made where there is reason to believe 
that large trunks have been damaged; and should it prove that such is the 
case, they should be tied with ligatures, whether bleeding or not, to render 
them secure against the effects of reaction. 

2. The removal of foreign bodies—Whatever these may be, they should be 
carefully extracted. Sometimes dirt or gravel is ground into the wound 
by the wheels of a wagon or by falling masses of rocks: this should be 
washed out by a douche of warm water from a sponge held some distance 
above the part, or by a stream from the nozzle of a syringe. Sometimes 
portions of the clothing, blackened with tar or grease, or fragments of glass, 
are forced into the midst of the broken structures: in this case the forceps 
or fingers will be found the most convenient and effective instruments for 
their removal. Even the natural components of the part may, after such 
accidents, become foreign, and demand removal with as much urgency as 
those which enter from without: thus, portions of integument hanging by 
a thread, pieces of detached muscles, and comminuted fragments of bone, 
having lost all vital connection with the wound, are to be taken away. Just 
here it is proper to introduce a caution in regard to taking too much liberty 
with ragged portions of structure. It is often very difficult to decide with 
certainty what will be the fate of irregular and partially separated flaps 
of integument. Some very unpromising tags do survive; and therefore the 
Knife or scissors should be used sparingly, and when the least uncertainty 
exists it is better to give the patient the benefit of the doubt, and allow 
such shreds to remain: if they survive, well; if not, no harm will come of 
their being left to the process of natural separation. In all wounds about 
the face and scalp this rule applies with tenfold force, in consequence of 
the great vascularity of the tissues. In dealing with fragments of bone, 
we may hope to obtain their reunion so long as their periosteal connection 
with the shaft remains. 

3. The apposition —W ounds of this kind, being prone to slough, from their 
diminished vitality, will not endure tension or stretching, and when their 
sides can be placed in contact it is better to avoid stitches and simply apply 
adhesive strips, leaving ample intermediate spaces for drainage. If there is 
a tendency to displacement, the angles or processes of the margins should be 
loosely united by inserting a few stitches of silver thread. As preliminary to 
the use of either sutures or plasters, the parts should be cleanly shaven of hair. 

4, External dressings—In applying an external dressing the antiseptic 
method of Lister may be adopted, or simply water may be used. In wounds 
of this kind I confess to a great fondness for water. Some of the grandest 
triumphs of conservative surgery, especially about the hands, have been 
obtained by means of water-dressings. If the wound is small, it will be 
sufficient to apply wet compresses, renewing them from time to time as the 
become warm and dry; but in more extensive injuries of this nature I mue 
prefer to employ irrigation (as shown at page 69). The temperature of the 
fluid must be regulated in accordance with the extent of damage sustained 
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by the soft parts. If their temperature and color are good, it may be em- 
ployed cold; if not, it must be cool or lukewarm,—otherwise the circulation 
and innervation, already feeble, may be so depressed as to induce sloughing. 
Water used in this manner moderates the local vascular disturbance and 
washes away serous, purulent, and other products from the wound. The 
water may be advantageously medicated with chlorinated soda, perman- 
ganate of potash, salicylic acid, or carbolic acid, all of which have the effect 
of deodorizing and rendering innocuous the putrid formations in the wound, 
and of destroying such atmospheric organisms as are believed to promote sup- 
puration. During the separation of any dead portions of the wound and the 
establishment of suppuration, the temperature of the water may be raised a 
few degrees, by which an increased amount of blood will be invited to the 
part, and those capillary activities of transudation and suppuration main- 
tained which are necessary for the separation of the dead from the living. 
Should an inflammatory infiltration ensue, stuffing the parts with blood- 
stained serum, and threatening to strangulate by its accumulation the 
structures in the midst of which it extends, incisions will be demanded, which 
by emptying the surcharged tissues may limit if not arrest mortification. 

When the sloughs begin to loosen, the vigilance of the surgeon should 
be increased in anticipation of secondary hemorrhage, particularly in deep 
wounds and in the vicinity of large vessels. Both patient and nurses must 
be carefully instructed how to act in the event of such an occurrence. Let 
the directions on this important point be clear and well impressed: other- 
wise lives will often be lost during the terror and disorder which an angry 
outbreak of blood produces. The means to be adopted in such cases is 
pressure over the main arterial trunk of the limb, as the femoral in the leg, 
or the brachial in the arm. I often direct, in view of such emergencies, the 
loose adjustment of a tourniquet, which can be screwed down at the first 
signal of danger. <A profuse bleeding originating in this way may cease from 
syncope or exhaustion or the formation of a precarious clot before the arrival 
of the surgeon, and he may be betrayed into a dangerous error by supposing 
that the storm is past. The probabilities are that when the heart recovers 
its power the bleeding will be repeated, and with these alternations of cessa- 
tion and renewal the life of the patient will slip away from professional 
timidity and indecision. It is proper, then, in all cases where we have 
reason to believe that a large vessel is opened, to make the ligature of the 
chief artery of the limb at once. To seek for it in the wound, even were 
it found and ligated, would only be to expose the patient to the liability of a 
repetition of the accident, the parts being in an unhealthy and sloughing 
condition. 

After the sloughs are all removed, the work of granulation begins in order 
to repair the breach. These granulations are open to all the accidents of 
ulcers, and should be treated on the same principles. Irrigation may be 
suspended as soon as cicatrization begins, and the healing surface covered 
by a pledget wet with plain water, and, as the cicatrization advances, this 
may be substituted by a dressing of simple or Goulard’s cerate. 

The discolorations or ecchymoses which frequently exist around a wound 
require time for their removal, though the work may be hastened by stimu- 
lating lotions,—the best, in my judgment, being dilute alcohol in which a 


‘little muriate of ammonia is dissolved (five grains to the ounce), and applied 


by wetting pledgets of linen with the fluid. Spirit of camphor is a popular 
domestic remedy, and so also is the tincture of arnica, both of which answer 
a very good purpose. 

CoNSTITUTIONAL TREATMENT.—In cases attended with shock, should reac- 
tion not soon occur, external warmth must be applied to the extremities, spine, 
and epigastrium, and warm milk or beef-tea, with a little wine or whisky, 
given at intervals; though stimulants should be exhibited with caution, and 
not prematurely. After reaction, pain and nervous excitement, when present, 
are most easily relieved by opiates,—the best being the deodorized tincture of 


198 WOUNDS. 


opium by the mouth, or morphia hypodermically. During the febrile state, 
the administration of cold drinks, with a little sweet spirit of nitre, an oc- 
casional laxative, and an unirritating but nutritious diet, constitutes all the 
necessary treatment. eee 
Should traumatic mortification set in, all our resources must be brought 
forward to counteract the accompanying exhaustion, such as millk-punch, 
beef-essence, eggs, substantial broths, chicken-jelly, and beef-jelly. If the 
stomach becomes irritable, with a tendency to nausea or vomiting, cham- 
pagne or carbonic acid water will be useful. Pain and restlessness are best 
controlled by anodynes, and quinine and iron become valuable as tonics. 


Contused Wounds. 


Contusions are concealed wounds, and possess many features of great in- 
terest. They are produced in a variety of ways,—by blows, falls, or forcible 
pressure, as when a person is crushed under falling timbers or walls or is 
caught between the buffers of cars. These injuries are met with in various 
degrees of severity, from a slight bruise or pinch of the skin, followed by a 
little discoloration, to the pulpification of all the components of a limb or the 
rupture of fascize and blood-vessels and the laceration of internal organs, such 
as the spinal cord, brain, liver, spleen, intestines, and bladder. It is almost 
incredible what an amount of damage can be done to the deep-seated parts 
without even a lesion of the skin. Many persons, especially aged women, 
who are emaciated, are particularly affected by such injuries,—the slightest 
blow, or pressure with the fingers, giving rise to eechymosis. In scorbutie 
states of the system the same tendency exists. 

The symptoms of a contusion are pain, swelling, discoloration, and, in severe 
cases, “shock.” 

The pain experienced after a blow is not intense or acute. It is described 
as a numbness or dead feeling, which may remain for a long time, or end in 
a tingling or pricking sensation, especially if the trunk of a nerve has been 
bruised. When the violence has been inflicted over portions of the skeleton 
having but a thin covering of soft parts, like the tibia, and where the perios- 
teum has been injured, the pain merges into a condition of extreme tender- 
ness, the parts becoming intolerant to the slightest pressure. The same 
violence which originates the pain produces often a loss of power. If a severe 
blow be inflicted over the deltoid, or across the arm, the limb falls powerless 
by the side. The contusion may be produced indirectly, as where a person 
falls upon his feet from a height, and finds himself unable to stand, with 
defective sensibility in the injured parts. The spinal marrow in such a case 
has suffered from the transmitted force. 

The swelling and discoloration are closely connected, and are due to the ex- 
travasation of blood and blood-stained serum. They occur immediately after 
the injury, but may not be visible until some time has elapsed. The vessels 
which furnish the blood are for the most part veins, in consequence of their 
walls being less able to resist injury. The degree of swelling will depend 
upon the number or size of the vessels broken and the anatomical structure 
of the part. Thus, the cellular tissue of the scalp, being compact and in- 
extensible, does not allow of much distention, while the integument of the 
eyelids, the conjunctiva, and the skin of the penis enlarge to a great extent. 
The blood which escapes runs through the interstices of the tissues, and may, 
where no peculiarities of structure exist, spread over an extensive surface, 
influenced much by gravity, and settling to the most dependent situations ; 
or it may press the fibres of fascie aside, compressing them together, and 
forming a cavity or depot for its reception. These blood-accumulations 
remain in a fluid state. Such blood-tumors are frequently seen in the 
of the new-born child, the result of long pressure within the walls of the 
pelvis, and occasionally follow the application of the forceps when the ad- 
justment is not altogether accurate. Sometimes the swelling arises from a 
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different cause than blood, illustrations of which are seen in the welts that 
rise in a few seconds upon the body or limbs of an animal which has been 
struck with the whip-lash. These enlargements consist for the most part 
of blood-stained serum which has transuded through the walls of the vessels 
surcharged with blood under the stimulus of violence. 

Discolorations or ecchymoses appearing after the lapse of days are indica- 
tions of deep-seated injury, the blood—especially the more liquid part of it— 
finding its way slowly through the planes of structure to the surface. This 
phenomenon is quite common after fractures. 

These ecchymoses exhibit different shades of color, being sometimes quite 
black, and by an inexperienced eye might readily be mistaken for the begin- 
ning of mortification; at other times they are blue, or even red. After a few 
days these spots may change to a green, yellow, or brown, or a mingled tint 
in which all are blended. Some of these shades depend upon the relative 
proportion of the corpuscular and fluid constituents of the blood. The more 
of the former, especially if from veins, the darker the stain. Should there be 
a sufficient lesion of the skin to admit air, the color becomes more red, from 
the action of oxygen. The varied tints or shades in the later stages of 
ecchymosis must be referred to the decoloration or reaction of hematin on 
the blood-serum present. The ecchymosis present in the profounder parts— 
as among the muscles—consists of unchanged arterial or venous blood. Ee- 
chymoses are sometimes followed by blebs or vesicles, and, that they may 
not be confounded with mortification, the following considerations will serve 
to clear up uncertainty. In mortification, once established, the conditions 
are absence of pain and sensibility, loss of temperature, crackling from the 
elimination of gases, and an offensive odor, none of which are present in a 
case of uncomplicated ecchymosis. If an artery be opened, there is usually 
a rapid escape of blood, giving rise to a diffuse swelling, which yields after a 
time a distinct pulsation, forming a spurious aneurism. In the periphery of 
such a swelling there is coagulated blood, but in the centre it is liquid, and, 
under the influx of fresh fluid, is kept in a state of motion imitating the 
circulation. 

Blood-swellings are frequently found to become circumscribed after inju- 
ries, the circumscription being formed by the condensation of the areolar and 
other tissues, and this after a time may, through nutritive or inflammatory 
deposits, assume the character of a membrane or cyst. These “depots,” as 
they are called, are very curious things. The contained blood may assume 
three conditions,—solid, semi-solid, and liquid. The explanation for these 
different states I am not prepared to give. I have seen such collections most 
frequently upon the back and over the gluteal region. The thrombi which 
form in the labia of the female after a difficult parturition are of this nature. 
The final disposition of these “depots” is not always the same. Generally 
they are absorbed, particularly when the blood remains fluid. I have often 
seen such a termination, even when their great size—equal to the head of a 
young child—made such an event improbable. They may become sources 
of irritation, provoke inflammation, and result in suppuration,—a result most 


likely to take place in those which are hard or coagulated,—and finally they 


may undergo organization, and pass into connective tissue, in the same man- 
ner as does a thrombus within a blood-vessel. I am quite certain that many 
cysts begin in this way: after the removal of the blood the wall remains, 
and, being lined by a layer of secreting cells, it furnishes the fluid of the 
cyst; though it is probable that sometimes the contained fluid is simply the 
liquor sanguinis of the original effusion, becoming straw-colored or clear by 
the removal of the formed constituents of the blood. 

Resvtts oF Contustons.—For the most part, except in aggravated cases, 
recovery takes place without any unusual drawbacks; yet the effects of con- 
tusions are not unfrequently troublesome, and sometimes fatal. The most 
common sequel is abscess. This may be the result of the succeeding inflam- 
mation, and may prove of a diffuse kind, without any limiting wall, as is 
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often seen in the ischio-rectal region, the scrotum, or the palm of the hand, 
after a bruise. 

Erysipelas may follow a contusion,—oftener seen on the scalp, perhaps, than 
elsewhere,—and, what is still more serious, mortification, limited or extended 
according to the degree in which the vessels and nerves have been involved. 

Cicatricial contraction, especially of the palmar aponeurosis, is another con- 
sequence, coming on, it may be, several months after the original injury, and 
producing great deformity of the fingers. 

Hyperesthesia of a part which has been the subject of a contusion is by no 
means uncommon, particularly when the injured tissues lie near the bone,—as 
over the subcutaneous portion of the tibia or the cranial bones. There is 
frequently associated with this tenderness some induration or thickening, 
which has its origin in the periosteum. This sensibility may assume a peri- 
odical form, an evening exacerbation of pain setting in about bedtime, and 
often foreshadows the commencement of bone disease. Contusion of joints, 
when accompanied by comminution of the bones, is a very dangerous injury, 
often ending in pyemia and death; and the same may be said of contusions 
of the liver, kidneys, and spleen. 

A bruise is often followed by an intractable neuralgia, consequent upon 
direct nerve-injury, or it may induce in the same manner a localized paralysis. 

Fatty tumors I have seen spring up in the seat of an old contusion. Malig- 
nant disease is frequently called into activity in this way. In very many 
instances I have known cancer of the female breast rapidly develop after a 
blow, accidental or othcrwise, upon the gland. 

When a diathesis is present,—such as rheumatism, gout, or syphilis,— 
bruised parts are pre-eminently liable to morbid attacks. In the case of 
a young man at present under my care, who is the subject of hereditary 
syphilis, if his shoe presses moderately hard at any point on the foot, or a 
finger be slightly pinched, it is almost certain to produce an ulceration. As 
far as my observation extends, such results are more common in transmitted 
than in acquired syphilis. 

TREATMENT.—The arrest of the extravasation is the first indication, though 
often this has ceased spontaneously before the patient is seen; the second is 
to hasten the removal of the blood already effused, and to limit the conse- 
quent traumatic inflammation. ; 

The measures tor the arrest of bleeding consist in applications of cold, as 
ice in rubber bags or bladders, or ice-water, applied by saturating pledgets of 
linen or muslin, binding them firmly upon the part, and renewing them fre- 
quently, or as often as they become dry. The same caution is proper here 
as in contused and lacerated wounds,—namely, not to carry the cold treat- 
ment too far when the damage has been so extensive as to render sloughing 
probable; otherwise that event, through the depressing effect of a low tem- 
perature, may be brought about unexpectedly. Astringents and stimulating 
lotions conjoined are valuable remedies, not only for controlling or limiting 
extravasation, but also for hastening its removal, which is ordinarily a slow 
process at best. Among this class of remedies I know of nothing so effica- 
cious as a mixture consisting of common table-salt three drachms, muriate of 
ammonia one drachm, and bay-water six ounces. ‘Pieces of linen or lint wet 
with the liquid must be applied frequently over the injured parts. Other 
remedies are in popular use, such as the tincture of arnica pure or diluted, 
acetate of lead, sulphate of zinc, acetic acid, spirit of camphor, and alcohol. 
These all possess a decided value as sorbefacients, particularly the alcohol, 
which I frequently employ. It may occasionally be desirable to remove the 
blood, though such cases are exceptional. It is frequently done among pugi- 
lists in the case of black and swollen eyelids, and the practice is worthy of 
imitation where it is an object to get rid of such an eecchymosis quickly. A 
puncture should be made into the cellular tissue of the lid, just above the 
eyelashes, and the blood pressed out, after which a pledget wet with ice-water 
should be bound cn, to prevent a further accumulation. Depots of blood are 
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best left to themselves, or at most should be only moderately compressed by 
pad and roller. On no consideration should they be opened, except when 
they have provoked suppuration, as they are prone, when lanced, to behave 
much after the manner of a cold abscess after its evacuation. Should, how- 
ever, a necessity arise for their incision, the cavity should be frequently 
injected with a solution of salicylic or carbolic acid, and compression applied, 
so as to keep the walls in contact and secure their consolidation. In cases 
where the vitality of the damaged structures is seriously impaired, the circu- 
lation being feeble and embarrassed and the skin cool, warm-water dressings 
are demanded. ‘To maintain these at the proper temperature they should 
be covered with oiled silk or rubber-cloth. Should a contusion end in a 
circumscribed slough, its separation will be hastened by a flaxseed poultice, 
observing to deodorize and disinfect the dying tissues at each dressing with 
washes of permanganate of potash, chlorinated soda, or carbolic acid water. 
In instances of diffused aneurism the treatment must be governed by the 
magnitude of the vessel wounded. If the lesion involves an artery like the 
radial, or even the brachial, the proper course will be to cut down upon 
the vessel and tie its extremities; if the popliteal or femoral, to amputate 
the limb. 

Amputation wiil become necessary in those cases in which the components 
of a limb are broken into a pulp, the bones comminuted, and the vessels 
destroyed, as indicated by loss of temperature and the absence of circulation. 

Contusions of the abdominal viscera are frequently met with as the result 
of falls or of the passage of wheels over this part of the body. The injury is 
characterized by a slow, feeble pulse, cool skin, torpid bowels, and sometimes 
retention of urine. In such cases there is nothing comparable to external 
heat and moisture. <A piece of flannel, folded two or three double, should be 
soaked in hot water or a hot decoction of hops, laid over the abdomen, and 
carefully covered in with oiled silk or rubber-cloth, in order to prevent evap- 
oration and retain the heat. A light mush or bran poultice answers very 
much the same end. 

Where pain is present in contusions, and is of sufficient importance to de- 
mand an anodyne, opium in any of its forms may be administered until relief 
is obtained. The diet should be regulated according to the necessities of the 
case. Where dead parts are to be separated, or where profuse suppuration 
ensues, the system will require support, and therefore the necessity arises 
for nutritious food, tonics, and perhaps stimulants. 


Punctured Wounds. 


Punctured wounds are produced by sharp-pointed instruments, such as 
needles, pins, nails, tacks, glass, thorns, splinters, hooks, dirks, bayonets, 
swords, and the teeth and horns of animals. Wounds inflicted by the fangs 
of reptiles, the stings of certain insects, and the suctorial apparatus of others, 
though punctured, do not properly come under this head, as there is an im- 
portant element in such, viz., the introduction at the same time of some 


_ poison or irritating secretion, which confers upon them their chief importance. 


The effect on the tissues is different according to the sharpness of the 
point of the vulnerating body. If a needle or pin be driven into the body, 
it enters and acts as a wedge: the break in the continuity of the structures 
is made by the point, whilst that which follows makes room for itself by 
crowding or pressing together the parts in which it is lodged. If the point 
be more blunt, like that of a nail, or of the tooth or horn of an animal, 
a contusion is added to the puncture; indeed, the contusion precedes the 
puncture, as the parts are bruised before an entrance is made. When glass 
or splinters enter the flesh, their irregularities of surface cause some degree 
of laceration; and if a dagger or a sword inflict the wound, the double or 
sa edge of the weapon produces such incision with puncture. 

he serious nature of these wounds is perhaps rather exaggerated. The 
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surgeon constantly, in his investigations and operations, inflicts such injuries 
without anticipating any evil consequences. The introduction of the ex- 
ploring-needle to ascertain the nature of growths and clear up obscure points 
is a matter of daily practice; during the reign of acupuncture parts were made 
to bristle with needles; the trocar is plunged into the walls of the abdomen, or 
into the scrotum, as in ascites or hydrocele ; long aspiration-needles are thrust 
through the walls of the chest and into lung-cavities; the seamstress pricks 
her fingers with needles and pins; and women, under singular psychological 
caprices, make pincushions of themselves to attract a kind of notoriety; yet 
in all these wounds how uncommon is it to see the least inconvenience follow ! 
Uncomplicated punctured wounds cannot, in view of such facts, be deemed 
dangerous. ‘The cause which renders them so should be referred,—l, to the 
structures wounded; as when nerves, tendons, or blood-vessels are pierced. 
When a nerve is wounded, and the foreign body remains in its substance, or 
provokes inflammation and the formation of cicatricial tissue, the injury may 
be followed by excessive neuralgia, or sensibility of the most distressing kind, 
or muscular spasms, or even epilepsy and tetanus. Should the offending 
body enter a tendon or an aponeurosis, in time it excites contraction and 
consequent deformity. I once removed a needle from the tendon of the long 
flexor of the thumb, which had been for a long time imbedded, and was pro- 
ducing contraction and spasms of pain. When a needle enters a vessel, the 
opening closes on its removal, without bleeding; but if a nail or a dagger 
pierce its walls, aneurisin or profuse hemorrhage and death will follow. 2, to 
foreign matter conveyed into the wound, as may happen in cases of post- 
mortem examinations: in such a case inflammation of the lymphatig¢s and 
veins may be set up, and abscess may follow. In this way, too, the surgeon’s 
needle, when not properly cleaned, may become the carrier of a deadly poison. 
3, to the addition of laceration, which gives increased importance and possible 
danger to punctured wounds, because the fluids which result from the deyi- 
talized fragments of such lacerations may find their way into the lymphatics, 
poisoning the blood, and giving rise to a wide-spread constitutional disturb- 
ance, like that of ichorrhemia or pyemia. 4, to the imprisonment of the 
inflammatory products, there being no opening for their escape. In the palm 
of the hand and sole of the foot this is eminently true. I have seen hands 
hopelessly lost from this cause, and death follow in a colored lad from a 
splinter wounding the foot. 

Substances like needles or pins show a remarkable tendency to wander 
or change their position in the body, moved, no doubt, by the play of the 
muscles and tendons. I once removed from the knee-joint a needle, the head 
of which I discovered in the internal lateral ligament, while the other ex- 
tremity was fairly within the articulation. It had at a previous date entered 
the thigh. In the case of the needle referred to above as being in the tendon 
of the long flexor over the first phalanx of the thumb, it was known to have 
entered the forearm several months previous. 

Bodies less pointed, or irregular on the surface, remain stationary, as the 
irregularities entangle in the tissues and oppose movement: should their 
composition prove of an unirritating nature, they may become encysted and 
remain harmlessly imprisoned in the tissues for an indefinite period of time. 
There is, however, great uncertainty as to the quiet sojourn of such materials. 
They are liable to become disturbed and create inflammation and abscess. 
I have removed portions of glass which for several months had been quiet 
occupants of the body but at last gave trouble and required excision. 

TREATMENT.—The indications in the treatment of punctured wounds are, 
the removal of the injuring body; the control of hemorrhage, should any 
follow; the application of proper dressings; and the relief of pain, or of — 
muscular or other disturbance. The extraction of the foreign body is often 
a matter of no difficulty, as a portion of it may project from the surface, 
the fingers or a pair of forceps being all the instruments required for that 
purpose. The fish-hook is an exception, its barb rendering its removal by 
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force out of the question without laceration; and therefore, instead of pulling 
it out, an incision should be made upon its extremity, and the hook pushed 
forward until disengaged, or it may be driven onward until the point appears, 
when it may be seized with a pair of forceps and extracted after cutting off 
the shank with a pair of pin-forceps. Portions of glass sometimes enter the 
flesh and are buried out of sight, as where a tumbler or bottle is broken 
in the hand, or where the arm is driven through a window. The intro- 
duction of a probe will enable us to localize the body, and its extraction 
is effected by a pair of long, slender forceps, the ends of the blades being 
well roughened. 

Needles will often foil the best-directed efforts for their removal. They 
gomely break off upon entering the body and quickly pass out of sight. 

he place of entrance is usually indicated by a dark point. By grasping a 
duplicature of the integument between the thumb and finger we are often 
able to feel the body, or to excite some complaint of pricking on the part of 
the patient. I often have located such substances by pressing the skin at 
different points in the vicinity of the place of entrance with the rounded 
extremity of a probe, some uneasiness being expressed when the instrument 
touched over the situation of the body. The magnet has been used to 
localize needles and particles of steel, but it is a resource of doubtful utility. 
The best course is to incise the parts obliquely to the supposed direction of 
the needle, introduce a probe, and make a gentle and delicate exploration of 
the wound. Its contact with the body is not difficult of detection, although 
threads of fascie yield a similar sensation and may deceive one not familiar 
with such operations. Once recognized, it may be easily seized and extracted 
by the long, slender-bladed forceps. 

The hemorrhage in punctured wounds is usually slight, and is readily 
controlled by a compress wet with cold water and bound over the wound by 
a roller. The addition of a little laudanum to the water exercises a soothing 
effect upon the part, and, I doubt not, tends to moderate the succeeding 
inflammation. When a punctured wound is made over a joint, or in the 
midst of tendons and strong aponeuroses, elevation, and rest upon a splint, 
with the use of external cold, in the form of ice, are imperative, and generally 
give a favorable termination to the case. If important vessels be wounded, 
giving rise to an amount of bleeding not controllable by ordinary pressure, 
the wound must be enlarged, and the vessel sought for, and tied at both ends, 
or, this failing, the principal trunk of the limb must be ligated. 

The pain which sometimes follows wounds of this kind should be promptly 


subdued by adequate doses of opium. 


In defiance of the best-directed efforts, inflammation will occasionally follow 
punctures, particularly when the palm of the hand, the sole of the foot, or the 
extremity of a finger has been the subject of injury. The danger in such an 
event is great, and demands both bold and prompt surgery. The disease 
travels rapidly along the numerous synovial and bursal membranes, and 
the products of the inflammation—being imprisoned by unyielding walls 
of fasciee—will occasion not only dreadful suffering from pressure upon the 


nerves, but also great structural disorganization. When, therefore, the dis- 


ease does not yield to elevation of the part and hot fomentations, a free 
incision must be made so as to give exit to all such accumulations. 

The addition of contusion or laceration to a punctured wound increases 
its gravity. It is very common to meet with cases of dog-bite, or scratches 
made by the claws of the cat, which prove very obstinate, and are not un- 
frequently followed by extensive erysipelas, and even sloughing. ‘These are 
best treated with warm water and laudanum, washing them first with a 
solution of permanganate of potash. 

In cases where inflammatory symptoms follow, attended with marked con- 
stitutional disturbance, it will be proper to direct a gentle cathartic, such as 
Rochelle salt or castor oil, to remove all sources of intestinal irritation, and 
this should be followed by some febrifuge, like the neutral mixture or sweet 
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spirit of nitre. The diet at the same time should be restricted; and as the 
inflammation subsides, medicine may be discontinued, and a more liberal 
allowance of food directed. When abscesses form and the suppuration proves 
profuse and prolonged, quinine and iron, together with stimulants and a full 
diet, become necessary. 


Healing. 
ad 

In the construction of an imposing edifice or some intricate piece of 
mechanism, it is a delightful and instructive task to observe carefully the 
materials, and the manner in which the artificer fashions and finally combines 
them into a symmetrical structure, full of beauty and design; and so, after 
the surgeon has properly adjusted a wound, he may sit down and become a 
spectator of one of the most extraordinary works of construction, one which 
is as far above the masterpieces of human art as God is above man. 

Surgeons recognize five methods by which a wound may be repaired: first, 
immediate union; second, adhesive inflammation; third, granulation; fourth, 
union of granulations; fifth, scabbing. The first two are usually included in 
the term “union by the first intention.” In his union by the first intention, 
John Hunter, as remarked by Mr. Paget, seems to have had in view two 
conditions: one in which no inflammation and no lymph are present, the 
union taking place by blood; the other in which coagulated lymph is thrown 
out. The union by adhesive inflammation corresponds to Mr. Paget's “pri- 
mary adhesion.” Union by granulation answers to the “second intention” 
of the older authors; union of granulations, to the “third intention;” and 
union by scabbing or scarring is cicatrization under a crust. 

1. Immediate union—This means the direct coalescence or union of divided 
parts, blood-vessel to blood-vessel, nerve-filament to nerve-filament, connect- 
ive-tissue fibre to fibre, without any intermediate glue, bond, or ligature of 
blood or of lymph; no seam or scar; the whole process the work of five 
or six hours. Mr. McCartney, of Dublin, was the first to describe this 
mode of healing, and thought it quite common in slight cuts; while Mr. 
Paget, who adopts the same term, gives it a much wider significance, even 
extending it in some cases to wounds as large as those resulting from the 
removal of the mammary gland. It requires an imperial faith to believe 
that the gaping mouths of hundreds of capillaries, whose diameters do not 
exceed one three-thousandth of an inch, shall so abut that their canals 
will become continuous, that muscular fibre will meet its fellow, and all the 
other disjoined parts return to their former connection. To my mind it is 
simply impossible. I do not believe that any wound, however slight, and 
however favorable the local and constitutional conditions may be, ever heals, 
except through an inflammatory product, called primary cellular tissue by 
Billroth, granulation-tissue by Virchow, and germ-tissue by Rindfieisch. This 
tissue may be exceedingly small in quantity, and the antecedent disturbance 
of the.nerves and vessels of the part so inconsiderable as not to attract any 
special notice: still, such disturbance is present, and quietly works out the 
result,—that of uniting divided parts. 

When a part is severed by a sharp instrument, as previously stated, there 
will be pain, retraction of tissues, and hemorrhage. If the vessels be small, 
coagulation takes place, and the flow of blood gradually diminishes, finally 
ceasing altogether. This coagulation forms between the lips of the wound, 
and extends some distance on each side into the severed vessels as far as their 
first collateral branches or inosculations of the capillary net-work. (Fig. 143.) 
The four succeeding cuts, presenting semi-diagrammatic views of the process 
of healing, were drawn from microscopic sections by Dr. Shakespeare. 

The obstruction of these vessels by clots is equivalent to the loss of so many 
blood-channels to the circulation, and therefore devolves upon those which re- 
main an additional amount of work. From this cause, and the traumatic irrita- 
tion, these vessels become distended under the increased blood-pressure, which 
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gives rise to some degree of redness about the wound. The same cause which 
crowds these blood-channels with blood-corpuscles determines a transudation 


of the liquid contents of the 
vessels and the migration 
of white corpuscles, so that 
in addition to the redness 
there will be some degree 
of swelling. if we examine 
sections of a wound twenty- 
four hours old, the space be- 
tween its lips and the tissues 
on either side will be seen 
filled with large numbers of 
white corpuscles, which con- 
tinue to multiply for some 
time. While this rapid mi- 
gration of wandering leuco- 
cytes is going on, there is 
a disappearance of the red 
corpuscles, which, together 
with the fibrin, formed the 
clot. A change is also no- 
ticeable in the connective 
tissue of the parts: instead 
of retaining its fibrous form, 
it softens and in a great 
measure disappears. As this 
disappearance bears a cer- 
tain relation to the number 


Fra. 148. 


fliction in the integument of a guinea-pig: a, the wound slightly 
gaping, and filled with blood-corpuscles and fibrin, and on each side 
capillaries similarly filled, the coagula extending also some distance 
into the sides of the wound; b, blood-vessels; c, sweat-gland; d, a 
sebaceous gland. The central part of the cut represents capillaries, 
nerves, and connective tissue. 


of cellular forms present, the idea has been 


advanced that the fibres become the pabulum for these organisms,—a result 
which is not improbable. Be this as it may, it is certain that after the lapse 
of twenty hours the wound appears to contain little else than a large accumu- 


lation of cells, imbedded in 
a gelatinous or uniting sub- 
stance consisting most prob- 
ably of fibrin and the residue 
of the former intercellular 
substance. These cells next 
undergo a change of form, 
becoming first oblong and 
then spindle-shaped. Part 
of the blood at least which 
filled up for a certain dis- 
tance the divided vessels and 
surrounding parts during 
this time is gradually being 


-removed by absorption, and 


a portion probably becomes 
organized. At this stage, 
then, the union of the sides 
of the wound is effected by a 
bond consisting of cells and a 
solidifying intercellular sub- 
stance. This union possesses 
considerable strength, and is 


Fira. 144. 


The cell infiltration changed into spindle-forms, and, for the most 
part, the clots from the divided capillaries removed. 


quite sufficient to retain the flaps in contact without any artificial support. 
(Fig. 144.) Next follows the vascularization of the uniting medium. This is 
accomplished by outgrowths from the capillary loops on either side of the 
chasm, which finally meet and coalesce, thus establishing a vascular bond 
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between the two sides, by which time the spindle-shaped cells have, with 
the intercellular substance, reached for the most part the stage of connect- 
ive tissue. These uniting 
Fie. 145. cells and intercellular sub- 
stances together with the 
interpenetrating vessels con- 
stitute granulation or re- 
constructing tissue, and, in 
my judgment, form the only 
medium of repair. As there 
is present a large number 
of cells bridging over the 
space between the lips of the 
wound, so we have also an 
exceedingly rich plexus of 
vessels, giving to the young 
cicatrix a color much redder 
than that of the contiguous 
parts. (Fig. 145.) This mul- 
tiplication of blood-channels 
serves to relieve the adjoin- 
ing vessels from over-disten- 
tion, in consequence of which 
all undue redness about the 
3 margins of the wound disap- 
Tho commenti tur re carom ae texm! 7" Dears, ‘The consumption and 
reabsorption of the liquid in- 
filtration, and the solidification of the intercellular substance with its 
fibrillation, remove the swelling, while the absence of pressure from the 
nerves relieves whatever of 
Hig. 456. tenderness or pain may have 
= lingered about the wound, 
and thus all the signs of 
inflammation disappear. 
The union being now se-. 
cure, the uniting materials 
themselves become the sub- 
ject of change. The bundles 
of connective tissue, formed 
from the spindle-cells and 
intercellular substance, be- 
come more compact, and the 
rich net-work of vessels in a 
great measure disappears, or 
remains not as tubes but as 
solid threads, like connective 
tissue, which serve as con- 
necting filaments stretching 
across the former chasm. 
There are three explanations 
for this diminished vascu- 
Z = larity: first, the work of re- 
Stterengscmetnp ioe, pair, though an extraordi- 


The position. of the wound occupied by connective tissue, its fibres run- : 
ning somewhat obliquely ; the vascular net-work having disappeared. nary one, demands only for 
a short time an increased 


number of channels for the blood, from which reparative materials are_ 
derived ; second, the formation of vessels to answer a temporary purpose, 
especially in the early economy of the foetus, is well known to every em- — 
bryologist: these, after having met the requirements of the law, gradually 
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disappear; third, the compression to which these vessels are subjected by the 
condensation of the connective tissue must favor their obliteration. As 
a consequence of the non-vascularization, the cicatrix is rendered paler 
than the adjoining skin. When the uniting structure is examined, after the 
loss of its blood-vessel plexus, it presents little else than merely a closely 
interwoven mesh of connective tissue with attached nuclei, the fibres of the 
former being disposed obliquely, somewhat like the plume of a quill, rather 
than directly’across the position of the former wound. (Fig. 146.) The effect 
of this close aggregation and condensation of the new formation, pressing 
out the serous moisture which usually bathes connective tissue, is to pro- 
duce contraction and loss of elasticity or suppleness in the bond of union, 
by which the distance between the sides of a wound is greatly diminished. 
This tendency to contraction of cicatricial tissue appears to be inherent and 
continuous, often giving rise to serious evils and deformities, so that it be- 
comes a prime necessity so to condition wounds that there shall be the least 
possible amount of uniting tissue present. 

Healing by granulation is that mode which authors describe as taking place 
in an open or gaping wound. The granulations rise from the bottom and 
sides of the chasm, reach the level of the surrounding parts, and then cicatrize 
or skin over. This mode of repair is like that of an ulcer. If under such 
circumstances the sides be drawn towards each other, and so maintained, the 
granulations will unite with each other, diminishing the extent of the gap. 

What is a granulation? The answer is very simple. <A granulation is a 
mass of cells, intercellular substance, and blood-vessels. In the union which 
I have just described in detail—that is to say, intermediate, or union by the so- 
called process of adhesive inflammation—the reparative material consists of 
cells, intercellular substance, and blood-vessels, which cells pass through oblong 
and spindle forms into connective-tissue corpuscles. This is neither more nor 
less than granulation-tissue: so that really there is no difference in the uniting 
material, but only in the amount present and in its disposition. In the first 
case, in consequence of the close approximation of the sides of the wound, 
nothing but a strip or line appears on the surface; whereas in the latter, or 
union “by granulation,” a wide interval exists between the sides of the wound. 
Let the union advance a few days, and it will be very easy to convert the 
first into the second by drawing asunder its sides. 

Union under a scab is said to take place without granulation. The blood, 
mixed with dust, dirt, hair, or other foreign materials, hardens into a crust, 
impervious to air, under which cicatrization goes on without inflammation 
or the production of granulation-tissue. ‘This is said to be the ruling mode 
of union in lower animals. If any one will take the trouble to detach the 
scab before repair is complete, he will see a ruddy surface, sometimes gran- 
ular in appearance, and although the elevations may be very few in number 
yet they are nevertheless granulation-tissue. 

After examining this subject with no small degree of care, I reiterate the 
doctrine which I have taught for several years, that nature follows but one 
method in the repair of wounds, and that is through cells, intercellular substance, 
and blood-vessels ; in other words, through granulation-tissue, alike present whether 
the wound be small or great, open or subcutaneous. 

To secure a quick and healthy restoration or union of wounds it is a 
prime necessity to diminish as much as possible the need for a large amount 
of granulation-tissue. This is best accomplished by the removal of all blood- 
clots and other foreign matters, the close and accurate approximation of 
divided surfaces, absolute rest, and the prevention of excessive vascular 
disturbance, thus reducing the cicatrix to the smallest possible dimensions. 

Uleeration of cicatrices—Cicatrices often break down from undue pressure, 
or tension, and occasionally from constitutional causes, as scurvy or alcoholism. 
These are difficult to heal, often remaining open for years. The management 
of such ulcers consists in immobilizing the parts; applying stimulants, such 
as sulphate of copper or nitrate of silver; strapping with adhesive plaster; 
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grafting; and, should these fail, excision, replacing the diseased with sound 
tissue when possible. When the ulceration has a constitutional origin it will 
be necessary to address our remedies to the particular vice in operation, by 
administering tonics, alteratives, good food, and wholesome air. 

Hypertrophy of a cicatrix, or keloid—This singular change in a cicatrix is 
occasionally witnessed after operations or in the scars from burns. The 
change is introduced by the cicatrix becoming ridged up, thickened, rounded, 
while its vascularity is increased, causing it to assume a bluish, purple, or 
pinkish color. It frequently becomes very sensitive. A young girl pre- 
sented herself at the clinic of the University with a keloid growth developed 
on the site of a former burn. She complained of a burning sensation in the 
part, and the mere contact of the clothing occasioned great suffering. At her 
earnest solicitation for temporary relief, it was removed; but it returned, as 
was expected, in the cicatrix of the wound, though with a diminution of sen- 
sibility. Such growths consist of connective tissue and corpuscles in various 
stages of development. When these hypertrophied cicatrices are free from 
sensibility they should not be meddled with, as their growth is always lim- 
ited and they frequently disappear spontaneously. If, on the other hand, 
they become irritable and painful, a repetition of blisters, followed, on heal- 
ing, by frictions with iodine or mercurial ointment with which a little extract 
of belladonna is incorporated, will often prove successful in effecting a cure. 

Nodular cicatrices—These are sometimes called warty, and consist in the 
elevation of the cicatrix and the subsequent development of irregular knotty 
masses over its surface. These prominences may break down into ulcers. 
Though sometimes seen in the cicatrices following the excision of cancerous 
growths, as in the female mamma, or following the removal of a sarcoma, as 
‘in the case of a gentleman now under my care, yet they may be benign and 
appear in entirely harmless scars. Epithelial cancer is frequently developed 
from such surfaces. 

Painful cicatrices—Cicatrices may become painful in different ways. A nerve- 
filament may become compressed by the contraction of its fibres, or a true 
neuroma may be developed. Such are not uncommon occurrences in stumps 
following amputations. When the extreme sensibility is the effect of the 
first condition, a delicate tenotome should be passed beneath the cicatricial 
tissue and the whole shaved away from its connection with the bone. If it 
results from the inclusion of a bulbous enlargement of a nerve, nothing will 
answer but the excision of the cicatrix with the diseased nerve. There are 
other kinds of cicatricial diseases, independent altogether of wounds, purely 
subcutaneous, which will be discussed under the head of deformities. 

Diseases of cicatricial or scar tissue—The cicatricial tissue which results from 
healing is in most respects a delicate structure, much less capable of resisting 
injurious impressions, either from within or from without, than the sur- 
rounding parts, and often the subject of disease. : 

Spurious cicatrization—Examples of this defect are often seen in strumous 
ulcers, or in fistulous openings from either osseous or rectal disease. The sur- 
face is of a pale-blue or gray color, ConeaAT the granulating tissue below, 
and giving a deceptive appearance of healing. A probe readily breaks 
through, and reveals the true condition as one in which a film of cuticle has 

formed without the conversion of the granulation-material beneath into 

fibrous tissue. To correct such a defect it is necessary, if it be a strumous 
ulcer, to cauterize well with the nitrate of silver and administer constitutional 
remedies adapted to such a diathesis, as cod-liver oil and the different prepa- 
rations of the iodide of iron; if it arise from bone disease, the removal of the 
affected portion will alone effect a solid cicatrization; and if from fistulas in 
the perineum, communicating with or lying near.to the rectum, the remedy 
lies in these being freely laid open. 

Immovable cicatrices.—A cicatrix sometimes adheres to the parts beneath in 
such a way as to prevent sliding or movement. This is frequently noticed 


after the healing is completed in bone disease, after amputations, and indeed 
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to some extent after all wounds, whether accidental or made by the knife of 
the surgeon. It gives to the cicatrix a depressed appearance. It is most 
likely to occur when the wound extends through two or more planes of 
tissue. The loosening of such can take place only by the formation of a 
soft and open net-work of connective tissue, moist and pliable, in the deep 
portion of the cicatrix. Time works a great improvement in such cases: 
indeed, it is the chief element in whatever improvement may follow, though 
external agents are not without their value—such as soaking the part in 
warm water or steaming it, followed by rubbing and kneading. This acts 
as does pressure on plastic deposits, by securing the removal of a certain 
amount of intercellular material, and giving a more open or loose texture 
to the remaining part of the cicatrix. When scars remain intractable to all 
such measures, and the inconvenience experienced is very great, they may 
be divided subcutaneously, pressure being used to prevent bleeding: in the 
course of three or four days motion should be established to prevent the old 
attachments. 

Contraction of cicatrices—The singular property of contraction possessed 
by a cicatrix is often productive of the most serious evils. This is seen 
most frequently after burns, scalds, or the ulceration following excessive 
mercurialization. The eyelids and lips may be everted, the mouth drawn 
awry, the chin bound to the breast, the articulations forced out of position. 
The possibility of such distortions, even in ordinary scars, demands great 
forethought on the part of the surgeon when planning and executing opera- 
tions, especially about the face. Unfortunately, we are too often powerless 
to accomplish much in cases of an extensive nature. Two plans of treatment 
present themselves,—one that of resisting the contraction by counter-force, 
as in the case of an extremity, by angular splints moved by a screw, or by 
attaching weights to the limb, which shall act gently yet continuously, and 
which will so affect the nutrition of the new formation that the shortening 
is prevented until the tissue assimilates the characteristics of healthy con- 
nective tissue. The second plan consists in removing the cicatrix and sup- 
plying its place with healthy integument, either by transplantation or by 
sliding. When feasible, this proves the more satisfactory method. 


Poisoned .Wounds. 


Poisoned wounds are those which, in addition to a puncture, abrasion, or 
scratch, have at the time of their infliction some peculiar poisonous or irri- 
tating matters introduced into the body capable of producing both local and 
constitutional disease. In some instances the mere maceration of the skin, 
without any visible break in its continuity, is sufficient for the reception of 
the poison. These poisons differ in their nature and in the sources whence 
they are derived. They may be arranged as follows: 

* First. Poisons from the bodies of man and beast, both dead and living, the 


' product of disease or of decomposition. 


Second. Poisons derived from arachnidans and reptiles, the product of a 
special poison apparatus. 

Third. Poisons derived from insects, formed in the salivary glands. 

I shall consider these in their order. 

1. Poisoned wounds contracted from the bodies of man and brutes. 

Dissection or post-mortem wounds.—These wounds are very much less 
frequent in Philadelphia at present than they were thirty years ago. As 
a student I remember suffering myself, and witnessing others suffer, from 
this class of injuries. Since the introduction of the chloride of zine as an 
antiseptic agent these accidents have almost entirely disappeared. This sub- 
stance appears to possess the property of rendering innocuous the products 
of morbid cadaveric changes. For several years, while teaching anatomy, 
during which time my hands were constantly in contact with the fluids of 
the dead body, no inconvenience was experienced ; nor can I recall any case 
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of dissection-wound among those engaged in the anatomical rooms where 
the cadavers used had been preserved by the chloride of zinc. Occasionally 
bodies were injected for lecture-room demonstration with what is popularly 
known in Philadelphia as “the red mixture,”—a combination of rock salt, 
nitrate of potash, carbonate of soda, and molasses, 
Professor Horner, of the University of Pennsylvania, and which imparts a 
beautiful red color to the muscles. In several instances I have seen the 
characteristic poisoning follow a wound inflicted whilst dissecting subjects 
so treated, and suffered severely in one instance myself. 

The bodies of persons who have died from peritonitis, especially when 
puerperal in its origin, or of those who perish from erysipelas, pyamia, and 
carbuncle, are particularly dangerous, in consequence of being charged with 
irritating, putrid, and septic matters. The risk of infection diminishes as 
putrefaction advances. Examinations of the body made shortly after death, _ 
as in post-mortem cases, are fraught with more danger than those made in 
ordinary dissections. The state of health at the time of exposure has much 
to do with the operation of animal poisons. This is corroborated by the fact 
that when students of medicine receive a poisoned dissecting-wound it is gen- 
erally towards the termination of the winter session, when the constitutional 
vigor is somewhat impaired by the combined influences of confinement in 
lecture-rooms, diminished exercise in the open air, and the enervating effects 
of badly-ventilated and overheated lodging-apartments. Individuals suffer- 
ing from organic disease of the kidneys are dangerous subjects for dissecting- 
wounds. It is also true, as Sir James Paget has observed, that persons long 
exposed to the atmosphere and duties of the dissecting-room enjoy a certain 
immunity against the action of the septic materials of the cadaver, just as 
those living in miasmatic regions after a time become comparatively proof 
against malarial poisoning. 

There are peculiarities of constitution which render some persons particu- 
larly liable to suffer either from contact with the fluids of the dead body 
or from the presence of its offensive exhalations. A prominent surgeon of 
my acquaintance has on several occasions been as thoroughly poisoned from 
inhaling the foul odor emanating from the cadaver as though the materies. 
morbi had been placed beneath the skin. In whatever the poison consists, 
it certainly possesses a power of existence and propagation entirely inde- 
pendent of its origin, as it may be communicated by the blade of a knife used 
months previously in dissections. The part which generally suffers in wounds 
of this class is the dorsal surface of the hand, a part where the skin is most 
delicate. 

There are two forms of dissection-wounds,—one. in which the local, and the 
other in which the constitutional, symptoms predominate. Dissection-wounds 
which have chiefly a local significance consist in a scratch, puncture, or abrasion 
produced by a knife, needle, or spiculum of bone, which, two or three days 
after the accident, is follow ed by a red, angry point, usually on some part of 
the hand, accompanied by intense itching or smarting, which sensation ma 
be the first symptom to apprise the patient of what has happened. ‘This 
red point is soon surmounted by a minute vesicle, filled with serum, which 
opens and discharges, forming an ulcer, from which flows a sero-purulent 
matter, often tinged with blood. In many instances the disease is arrested at 
this stage; the minute ulcer becoming surrounded by a wall of lymph, the 
dead particles of tissue separating, granulations springing up, and cca 
gradually taking place, leaving for some time a livid discoloration. 

In other cases the resulting ulcer is surrounded for a short time with an 
erythematous blush; its boundaries enlarge, the edges become indurated, ele- 
vated, irregular, and everted; the soft parts for some distance around are 
swollen, and assume a brawny appearance; the bottom of the ulcer becomes 
covered with a gray pultaceous layer of necrosed connective tissue ; the few 
granulations present are pale and unhealthy, and the pain is very severe, 
having a burning and throbbing character; the patient’s appetite fails, he 
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passes sleepless nights, and may have a slight rigor, followed by febrile dis- 
turbance of the circulation. 

The ulcer may remain in this condition, in defiance of all treatment, for 
two or three weeks, before the slough separates and repair commences. The 
sketch below (Fig. 147), taken from the hand of a prominent professional 
friend, furnishes an excellent representation of the dissecting ulcer described. 


Fra. 147. 
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Ulcer the result of a dissecting-wound. 
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In other cases, from the centre of local mischief one or more red lines 
extend up the arm along the course of the lymphatics. At the same time 
there may be a slight rigor, followed by an elevation of the temperature, a 
frequent pulse, 4nd headache. At this stage the lymph in the absorbent 
vessels, under the influence of the poison, may undergo coagulation, and the 
further progress of the disease be arrested. Should this not occur, and the 
lymphangitis continue to extend, the glands, as the supra-condyloid and 
axillary, into which the lymph-vessels empty, will receive the infectious 
matter and become inflamed, tender, and swollen. Here again the enemy 
may be arrested, and its further passage effectually disputed, by the inflam- 
matory transudation into the gland-structure, which so modifies the virus 
as to prevent its passage into the emergent lymphatics, in consequence of 
which the constitutional infection is escaped. Not unfrequently the gland- 
ular inflammation, excited by the presence of the virus, runs on to suppu- 
ration, and this may also disarm the poison of all specific properties and 
abort the disease. It is possible that many of the phenomena described 
may be caused by the operation of putrid matters alone, independent of any 
specific poison. 

Dissecting-wounds with marked constitutional involvement.—In this form of the 


_ disease the constitutional symptoms to be described may arise twenty-four 


hours after inoculation, and before there are any local manifestations of the 
injury. This was so in the case of Professor Dease, of Dublin, who died on the 
eighth day after the attack. It is altogether probable that in such a case the 
poison passes directly into a vein and at once induces changes in the blood. 
Generally, however, in the form of the disease under consideration, a prelimi- 
nary lymphangitis and glandular enlargement are present. In addition to 
these the entire arm becomes swollen, cedematous, and of a dusky-red color. 
The swelling frequently extends to the neck, shoulder, and down the side of 
the trunk. There is evidently present in such cases a diffuse cellulitis similar 
to that seen in erysipelas, which is attended with the same disposition to the 
formation of diffuse abscess. 
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The constitutional disturbance which accompanies this grave condition 
reveals more than the local operation of the poison. It indicates that the 
latter has entered the circulation, and, acting as a ferment in the blood, has 
given rise to the phenomenon of septicaemia or pyemia. There are alterna- 
tions of rigors with flushes of heat; a high temperature, and a feeble, frequent 
pulse; a dry, furred tongue, which soon becomes brown; a sallow or icterode 
condition of the skin, with emaciation, delirium, and extreme weakness, fol- 
lowed by profuse sweats, diarrhoea, pleuritic stitches, and cough. Notwith-- 
standing the presence of so formidable an array of symptoms, the patient may 
struggle through and recover, even out of the very jaws of death. As a rule, 
however, such cases prove fatal, only one out of seven, according to Travers, 
recovering. 

The disease, when it exists in this form, is capable of being communicated ; 
and the surgeon who has charge of such a case should be exceedingly discreet 
in dressing the wounds of others. If there be present a latent disease of the 
kidney in a person suffering from the constitutional effects of a dissecting- 
wound, it will be developed into fatal activity by the poison. It was in con- 
sequence of such a complication that two very promising young physicians 
died in Philadelphia,—one becoming inoculated whilst making an autopsy in 
the Pennsylvania Hospital, and the other after receiving a slight scratch while 
exploring a foul slough on the leg of an unhealthy child. 

TREATMENT.—Professional men who are much engaged in making post- 
mortem examinations, students of medicine, demonstrators of anatomy, and 
those pursuing the study of pathology, should thoroughly anoint their hands 
with sweet oil before exposing them to putrid or other matters of the cadaver. 
Should a finger receive a cut, scratch, or puncture, the bleeding should be 
encouraged by squeezing the part above the wound between the thumb and 
finger. The wound should be washed under a stream of water, and, if there 
be no chaps or abrasions on the lips or tongue, be vigorously sucked, after 
which it may be immersed in a solution of the chloride of zinc. Iam quite 
confident that this latter agent will, if promptly used, destroy everything of 
a specific nature about the wound and render it entirely Harmless. I haye 
always opposed the practice, so prevalent at one time, of applying to dissect- 
ing-wounds the nitrate of silver. It has no penetrating power, like that of 
zinc: it only forms a film, and seals up the poison within. "When the vesicle 
or pustule has already formed, with the usual itching and surrounding red- 
ness, it should be opened and covered with a hot flaxseed-meal poultice moist- 
ened with laudanum. This proves very soothing and favors suppuration. 
If the ulcer be very painful, the application of a solution of chloral, or pen- 
ciling its surface with iodoform, will give great relief. The hand should be 
placed on a splint, or in a sling, to secure quiet; the bowels opened by a 
mercurial cathartic, such as the compound cathartic pill; the diet—partly 
solid and partly liquid—regulated so that it shall be nutritious and at the 
same time unirritating. If red lines have begun to stretch up the arm, it 
should be encircled by a blister above the disease, which, if timely applied, 
will stay the further progress of the inflammation. Professor E. Wallace 
speaks highly of the use of strong mercurial ointment applied over the entire 
arm in such cases. Extreme tension of the member, indicating cellular infil- 
tration, must be met by free incisions, as in phlegmonous erysipelas. If 
abscesses form in the cellular or glandular structures, they must be opened 
early, and the whole arm enveloped in a lotion of hot water, containing a 
little laudanum, and covered in with oiled silk, waxed paper, or rubber tissue. 
In the severer form of the disease,—that in which the constitution is invaded, 
—the treatment does not differ from that proper in a case of typhoid fever. 
The great object will be to sustain the powers of life until the poison is elimi- 
nated, which may involve a struggle of many weeks. To this end there 
should be given tonics, as quinine and iron, opium in some form to relieve 
pain and procure sleep, stimulants, such as brandy or whisky, and a diet in 
which milk and animal broths have a conspicuous place. A patient who 
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has gone through such an ordeal safely, with perhaps a wasted and deformed 
finger, will be a long time in recovering strength; will require a change of air, 
aad perhaps the use of cod-liver oil and other altera- 

tives. Many never regain altogether their original Fig. 148. 
health, being harassed from time to time with boils 
and carbuncles, or affected, on slight changes of the 
weather, with soreness of the joints. 

Anatomical Tubercle—Persons who are in the habit 
of making autopsies, or of discharging the duties 
of demonstrators in anatomical-rooms, their hands 
being constantly exposed to the fluids of the cadaver, 
are occasionally affected with a rugose or wart-like 
thickening of the skin over the knuckles, to which 
the name Verruca microgenica has been given (Fig. 
148) by Dr. Wilks. It is not necessary for the pro- 
duction of the disease that there should be any break 
or scratch in the skin, the simple irritation of its 
surface serving to produce the epithelial thickening 
and hypertrophy of the cutaneous papillae beneath. 
The disease is certainly very rarely met with in 
America, as I can recall but a single example of the 
kind. Its treatment consists in the application of 
dilute nitric acid. 


Anatomical tubercle of the 
fingers.—From Bryant. 


Malignant Pustule. 


This is a disease of a most serious character, derived, it is believed, from 
the bodies of cattle which have been the subjects of a peculiar affection known 
as murrain, which is of very ancient origin, and was one of the plagues sent 
by God upon the cattle of Pharaoh, as we learn by reference to Exodus ix. 3. 
Among the Greeks and Romans the disease was called anthrax, sacer ignis, and 
carbunculus. The Arabians knew it as the Persian fire, and the French as 
charbon, when occurring in man. It affects horned cattle, sheep, horses, and 
asses. Though the disease has prevailed chiefly in France, Germany, Switzer- 
land, and other countries of the continent of Europe, it is not unfamiliar in 
many parts of the United States, especially the cattle-raising districts of the 
West and Southwest, as Ohio, Illinois, Tennessee, and Louisiana. It is in- 
fectious, and may prevail either in an epidemic or in 
a sporadic form. When it attacks a herd of cattle Fig. 149. 
the fatality is sometimes very great. tes 

Causrs.—The nature of the disease is very ob- — 
scure. Heusinger* believes it to be malarial in its 
origin, operating through certain nervous ganglia i “ease 
upon portions of the blood-vessel system, producing @¢ 
stasis, transudation, and extravasation, and forming 
in these foci of local disturbance some peculiar septic % ee got 
material, which being taken up by the lymph or 


through the body. Virchow+ entertains very much 
the same view. Pollendert{ discovered in the blood Anthrax bacteria. 
of diseased animals certain vegetable organisms or 
rod-like bodies which in his judgment constitute the contagious principle. 
(Fig. 149.) These bodies are considered by another writer—Davaine §—as 
bacteridie, so extremely small that he calculated eight or ten millions might 
exist in a single drop of affected blood. Others—among them Brauell and 
* Die Milzbrandkrankheiten der Thiere und des Menschen, Histor.-geog.-pathol. Untersuchungen, 
Erlangen, 1850. 
+ Virchow’s Archiv, 1857, xi. 132. 
{ Mikroskop. und mikrochem. Untersuchungen des Milzbrandblutes, etc., Casper’s Vierteljahr- 


schrift f. ger. u. off. Medicin, 1855, viii. 103. 
2 Comptes-Rendus de |’Académie des Sciences, 1863, t. lvii. p. 220. 
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Sanson—believe that the disease arises from geological conditions of soil. It 
is thought by some writers that the carcasses of affected animals buried in 
the earth impart certain materials to the ground which render it highly 
poisonous. Some regions in Switzerland are called anthrax, from the fact 
that the numerous bodies of diseased cattle remaining unburied have rendered 
the air poisonous and capable of infecting those who come within its influence. 
The effect of murrain on the animal is to render every part of the body poison- 
ous,—blood, flesh, hides, hair, hoofs, horns, and excrement. It is alleged that 
dogs, after feeding on such carcasses, die. I have witnessed, however, these 
animals eating freely of the flesh of cattle which have died of murrain, with- 
out any evil effects; and it is known that the buzzard consumes such carrion 
with like impunity. 

‘Anthrax in man.—The disease never arises in man except as the result of 
a poison derived from infected animals. It enters the system by inoculation 
in different ways. ‘Tanners and butchers become affected through an abra- 
sion of the skin, or perhaps without such lesion, through the hair-follicles. 
Fournier* speaks of persons engaged in the tapestry-factories of Montpellier 
contracting the disease from the wool; and Kolb} mentions the fact of persons 
becoming affected from rags in a paper-factory in Styria. Broca asserts that 
workers in leather are often the subjects of the poison ;{ and Dr. Stone, of 
Massachusetts, reported a number of cases which were traced to handling and 
preparing curled hair. 

Though it is true that animals which feed on the bodies of diseased cattle 
escape the disease, yet they become media for communicating it to others. 
Professor Gross mentions the history of three persons who were attacked 
by the disease after picking the feathers and removing the viscera of a 
buzzard. The proboscis of, an insect like the fly may become the bearer 
of the poison. The harness worn by infected animals, the grain growin 
from a soil in which the bodies of diseased cattle have been buried, the soi 
itself, are all said to be capable of communicating the disease, so wonderfully 
do they retain the poison. Even alcohol seems to have no destructive power 
over the poisonous material. In the summer of 1875 I was called to a 
neighboring town to see a case of obscure disease, which proved to be malig- 
nant pustule. The patient was in a dying condition when I reached him. 
During his illness a handkerchief was frequently moistened from a bottle 
containing alcohol, and applied to the face of the patient. Six months after, 
the wife of this gentleman, having occasion to apply some alcohol to her 
face, without thinking of its former use, took the same bottle from a closet 
and used it for that purpose. In a short time a pimple made its appearance, 
which rapidly assumed all the characteristics of malignant pustule; and her 
life was saved only by free incisions into the diseased part. 

Symproms.—In a variable period, from a few hours to twelve or fourteen 
days, a person who may have been engaged in skinning, washing the wool, 
or handling the viscera or even the hides of infected animals, discovers a 
small red point on the hand, the itching or burning sensation of which is 
very similar to that which is experienced in serious dissection-wounds. This 
pimple in a short time is converted into a papule, surmounted by a reddish 
or bluish vesicle. The rupture of this vesicle occurs spontaneously, or by 
violent scratching, and leaves a dry and livid excoriation, around which an 
inflammatory swelling takes place, and at the outer margin of which sec- 
ondary vesicles, like satellites, make their appearance. From this focus of 
local poisoning other changes follow. An inflammatory thickening extends 
far beyond the limits of the inoculated point, with transudation of serum, 
rendering the parts cedematous and painful. This swelling may spread over 
the entire arm, face, or head, according to the position of the pimple. Red 
streaks or lines frequently follow the course of the absorbents, ultimately in- 

* Observations et Expériences sur les Charbons malins, Dijon, 1757 and 1769. 
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volving the glands in direct communication with these vessels. Should the 
infiltration be great, gangrene may invade the cellular tissue. In the course 
of forty-eight hours, or longer, constitutional symptoms set in. The skin 
becomes hot, though previously it may have been cool; the pulse quickens; 
pains like those of rheumatism are experienced in the limbs and articula- 
tions; the strength rapidly fails, the mind wanders, the thirst increases; the 
tongue becomes dry and covered with a scanty dark coat; the bowels are 
disturbed; profuse cold sweats follow, with difficulty of respiration, and pros- 
tration. Should not the eschar become detached by suppuration and the 
disease take a favorable turn, death will ensue in five or six days. 

There is another form of the disease, which is supposed by Guipon to be due 
to poison introduced into the system either through the influence of infected 
air entering by the air-passages or eaten in the flesh of diseased animals. 
The late observations of Wagner and others establish this as an intestinal 
variety of the affection. In this form the external manifestations are sec- 
ondary: when they appear, there is usually swelling of the eyelids, face, or 
other parts of the body, the intumescence having a yellowish hue. I am 
quite certain that I once witnessed a fatal instance of this disease,—how 
contracted I am unable to say,—which might, but for this color, have been 
mistaken for erysipelas. This case was attended with great difficulty of 
breathing and a feeble action of the heart. 

In cases which are regarded as having an intestinal origin,—that is, from 
diseased flesh taken into the stomach,—the constitutional symptoms will 
often make their appearance in a few hours, or they may be delayed one or 
two days. When the invasion-does take place, the patient is usually seized 
with a rigor, nausea, vomiting, abdominal pains, and great debility; but it 
may develop in a more quiet way, like certain febrile diseases, with chilli- 
ness, restlessness, a general sense of indisposition, headache, loss of appetite, 
and increasing prostration. After eight or ten days carbuncles make their 
appearance on the surface, followed by cedema and gangrene of the cellular 
tissue, with labored respiration, lividity of the face, collapse, stupor, and death. 

PatuoLtoey.—In that form of the disease which is the result of inoculation 
through the skin, if incisions be made into the integument the cellular tissue 
will be found loaded with serum and lymph, and in those portions correspond- 
ing to the anthrax it will be in a state of necrosis, filled with an infiltration 
of serum, lymph, and blood, extending into the surrounding cellulo-adipose 
structure. In the submucous tissue of the mouth, fauces, and larynx spots 
of ecchymosis are seen, due to the dissolved condition of the blood. The 
cervical and intra-thoracic lymphatic glands participate in the disease, being 
infiltrated with serum and blood very similarly to the subcutaneous tissue. 
Underneath the serous membrane of the chest, as well as in the cavity of 
the pleura, there are transudations of serum. The blood in the heart and 
principal trunks is dark red, and remains in a fluid condition. In the in- 
testinal variety, the walls of the stomach and alimentary canal lose their 
shining or glistening appearance, being infiltrated with stained serum. In 
the cavity of the peritoneum exists a transudation similar to that in the 
pleural cavity, perhaps containing a larger amount of changed blood. The 


‘same blood-stained fluid is met with in the mesentery, with infiltration of its 


glands. Hemorrhagic infarctions, along with serum, exist in the submucous 
tissue of the intestines, giving rise to a swollen cedematous condition. Upon 
the mucous surfaces, as on the skin, are found true carbuncles, which, made 
up of bloody serum and necrosed submucous tissue, and having a grayish- 
yellow color, project in a papular form from the mucous surface of the intes- 
tine. Both underneath the capsule of the kidneys and the mucous membrane 
lining the infundibulum and pelvis are serous and bloody extravasations. 
The same is true of the liver, brain, and its membranes. It will appear from 
this enumeration that the dominant pathological features consist in the trans- 
udation of serum and blood, both in the subserous and submucous tissues as 
well as into the cavities of the one and upon the surfaces of the other. 
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The microscopical appearances of the carbuncles are very significant. Dis- 
seminated through the diseased tissue, as well as in its cells, are seen crowds 
of bacteria, both round and rod-like. According to Davaine,* by the third 
day these simple organisms form a large constituent of the carbuncular mass, 
from which they penetrate into the blood-vessels and are thus widely dis- 
seminated throughout the system. These bacteria are found also in all the 
submucous, subserous, glandular, and other infiltrations belonging to the 
disease. 

Proanosis.—Much depends on an early recognition of, and a prompt atten- 
tion to, the disease. The subcutaneous form is less serious than the intestinal; 
it is more readily diagnosed, and therefore can be attacked immediately on 
its appearance. Lengyel and Koranyi lost only thirteen out of one hundred 
and forty-two cases, and Nicolait but eleven out of two hundred and nine. 
The two patients who have been under my own care recovered. In intes- 
tinal anthrax a favorable result is very rare. 

TreATMENT.—The treatment resolves itself into the preventive and the 
curative. ‘To accomplish the first, the strong arm of legislative sanction is 
required, enforced in the most rigorous manner, making imperative the in- 
spection of all animals, and disallowing the use of any part of diseased cattle, 
either for food or mercantile purposes. <A further protection would be ex- 
tended by employing in tanneries and wool and hair manufactories such an 


agent as carbolic acid, which it is believed destroys the specific property of ~ q 


the poison and renders the materials employed innocuous. The curative 
treatment consists either in excision of the carbuncle in its entirety, or in 
free incisions into and beyond its limits, followed by thorough cauterization 
with caustic potash, nitric acid, bromine, or carbolic acid. In one of my own 
cases the anthrax was isolated from the surrounding parts by two elliptical 
incisions, and then divided in a crucial manner before cauterization; in the 
other it was excised: in each a favorable result followed. When incision is 
practiced, the wounds should be afterwards filled with lint soaked in carbolie 
acid, and covered with a light poultice of flaxseed-meal overspread with 
brewers’ yeast or basilicon ointment, to facilitate the separation of the slough. 

When the disease has passed beyond the local infection, and involves the 
general system, or when it appears in the intestinal form, our hopes must 
rest on the use of such agents as are supposed to exert a salutary or specific 
influence upon septic matters, and the proper nutrition of the system. For 
the first, carbolic acid should be liberally administered internally, with quinine 
and a generous diet, together with wine or brandy. Anodynes should be 
given to alleviate pain and restlessness when present; and when there is 
much cedema and infiltration, free incisions are allowable, to limit the stran- 
gulation of tissue, enveloping the parts subsequently with lotions of warm 
chamomile-tea or carbolated water. 


Foot and Mouth Disease. 


The foot and mouth disease is met with among cattle, swine, sheep, and 
goats, and is characterized by both local and constitutional symptoms. The 
local manifestations consist of vesicles and ulcers on the mucous membrane of 
the mouth, at the top and in the cleft of the hoof; also, in the form of pustules, 
on the udder and teats of cows. The constitutional disturbance is manifested 
by well-marked febrile excitement. This disease is infectious, and capable of 
being communicated from one animal to another, both by contact and through 
the medium of the atmosphere. The virus, in whatever it may consist, is 
transportable by clothing, harness, and other materials. It is contained not 
only in the vesicles and ulcers, but also in all the secretions and excretions of 
the affected animal. 

This affection may be communicated to man either through the unboiled 


* Ziemssen’s Cyclopedia of the Practice of Medicine, 1875, vol. iii. p. 425. 
} Ibid., vol. iii. p. 426. 
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milk or by inoculation—a discovery made by Hertwig, who, with other 
medical men, induced the disease in his own person by drinking the milk 
taken from cows laboring under the affection. It is from this cause that so 
large a number of the calves of cows affected with the disease die, the milk 
producing inflammation of the stomach and intestines. 

Symptoms or THE DisEAsE IN Man.—Like many other animal poisons, it 
has a period of latency or incubation, and one of activity; the former lasts 
from three to five days, the latter is initiated by febrile disturbance, often pre- 
ceded by a rigor. There are also headache, a dry mouth, and loss of appetite. 
These symptoms are followed, after a few days, by vesicles on the lips, tongue, 
palate, and pharynx. These contain a faint-yellow and turbid fluid, and after 
rupture leave ulcerations. The inflammatory state of the mucous membrane 
excites a profuse salivation, with difficulty in deglutition. These vesicles are 
not confined to the mouth and pharynx, but may appear upon the hands, 
sometimes on the feet, and with a tendency to attack the matrix of the nails. 
The occurrence of diarrhcea with abdominal pains indicates inflammatory dis- 
turbance of the stomach and intestines. The disease usually runs its course 
in ten days or two weeks, and terminates in recovery. Children suffer most. 

TREATMENT.—A. careful scrutiny of the milk should be made, in order to 
secure a pure supply; the mouth must be frequently cleansed with a wash of 
chlorate of potash sweetened with honey, or one of salicylic acid, or of borax. 
The points of ulceration should be touched with a crayon of nitrate of silver, 
and the diarrhoea and pain corrected, when present, with chalk mixture and 
the camphorated tincture of opium. 


Glanders, or Farcy. 


Glanders and farecy are not two distinct affections, as might be supposed 
from the manner in which they are sometimes treated in surgical works. 
Farcy is a result of glanders, being only the cutaneous manifestation of the 
latter. It is a contagious and infectious disease appearing in the horse, and 
from this animal, under favoring circumstances, communicated to man. The 
disease, it is alleged, can be communicated to all domestic animals except 
horned cattle. It has prevailed extensively in France, Hungary, and other 
countries of Europe: in Hungary twenty thousand horses are said to have 
died of the disease in eight years. There is no evidence that the disease ever 
arises spontaneously among horses. It is certainly not necessary that there 
shall be any abrasion or crack in the continuity of the skin or mucous mem- 
brane for one animal to communicate it to another. The virus is of so subtle 
a nature that it is probably absorbed through the air-passages, or perhaps 
taken into the system with the food. The discharges from an infected ani- 
mal have been placed for some time in contact with the nasal mucous mem- 
brane of a sound horse without communicating the disease. I have seen a 
glandered horse stabled for a period of weeks with others which were sound 
without any of the animals becoming affected. Lamirault,* as stated by 
Bollinger, placed one hundred and thirty-eight healthy horses among others 
which were glandered; they were fed and worked together, and yet only 
twenty-nine of the former suffered from the disease. These examples show 
that there must be certain favoring constitutional conditions for its commu- 
nication. The disease, as it appears in animals, has a period of incubation 
which varies in duration from four or five days to several weeks, according 
as it is produced by direct inoculation or by the contiguity of an infected 
horse. As it develops, an inflammatory action localizes itself in the mucous 
membrane of the larynx and air-passages, as well as in the upper part of the 
nasal cavities, sometimes giving rise to cough and fever, with a discharge 
from the nose, consisting of a thin and watery, at other times of a yellow 
or purulent, matter. The inflammatory change in the Schneiderian mem- 
brane of the nasal cavities and the resulting ulceration are followed by a 


* Hering, Canstatt’s Jahresbericht f. d. J. 1849, p. 35. 
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discharge, which becomes sanious, offensive, and irritating to the parts over 
which it flows, and which accumulates in brown or yellowish crusts about the 
anterior nares. The glands under the jaw become enlarged, and in the sub- 
cutaneous tissue of the legs, head, neck, abdomen, and other portions of the 
body, indurations form, some of which remain as hard knots, while others 
break down into ulcers with ragged edges; these constitute what are commonly 
known as “farcy buds” and “farcy sores.” At the same time, emaciation pro- 
gresses, the coat of the animal becomes rough and stare, the strength wastes, 
and death follows from exhaustion, pyeemia, and sometimes from pneumonia. 
The infecting material of glanders exists in all the nodules, ulcers, and dis- 
charges induced by the disease. 

Glanders in man.—The earliest observations on the communicability of 
glanders to man were made by a French military surgeon, Lorin,* since whose 
time valuable papers on the subject have been contributed by numerous Ger- 
man, English, and French writers, among whom may be mentioned Travers, 
Elliotson, Rayer, Virchow, and Koranyi. Glanders is communicated through 
a crack or abrasion on the hands; by the nasal discharges being blown vio- 
lently from the nostrils of the horse into the eye or a sore upon the face; or 
it may follow the bite of the diseased animal. It is often communicated by the 
filthy and reckless practice of grooms or stable-men wiping their faces with 
the sponge used in washing the mouths and nostrils of horses. It may be 
contracted also by grooming, by post-mortem examinations of diseased horses, 
or even by inhaling the volatile emanations or poison whilst sleeping in a 
stall near a glandered animal. Eating the meat of a diseased horse—which 
under pressing circumstances is sometimes done—may communicate the 
affection. It is in this way, according to Bollinger, that the disease among 
lions in menageries arises. From man it can be communicated back to 
animals, and there are not wanting cases showing that one man may com- 
municate it to another. Of one hundred and six cases collected by Bollinger, 
forty-one occurred in hostlers; eleven in coachmen; fourteen in farmers, 
owners of’ horses; ten in veterinary surgeons; and twelve in horse-butchers 
and flayers; the remaining eighteen being distributed among seven other 
industries; showing that those occupations which bring persons most in con- 
tact with horses are those which most predispose to the disease. 

Symproms.—The disease has been divided into the acute and the chronic, 
distinctions founded on the rapidity of its course. The latest writer upon 
the subject, Dr. Bollinger,t makes an intermediate or subacute variety. By 
some it is supposed that the type of the disease is determined by the manner 
of infection; that when it is contracted by inoculation through a crack or | 
abrasion in the skin, its course will be acute, and when through the inspira- 
tion of poisoned air, it will be chronic. By whatever mode this virus is 
introduced into the system, there will be a period of incubation lasting from 
three to sixteen days. 

The symptoms which usher in the acute disease are not unlike those which 
foreshadow an attack of typhoid fever or rheumatism, such as muscular 
soreness, indisposition to exertion, headache, loss of appetite, general malaise, 
with articular pains, and decided physical weakness, with or without fever. 
Should there be no external lesion, red spots make their appearance in the 
skin, not unlike the early stage of variola, some of which develop into pus- 
tules, while others remain for some time as circumscribed indurations, varying 
from the size of a buckshot to that of a pea. These may become so numerous — 
as to cover the entire body. Some of these indurations open and discharge 
a sero-sanguinolent fluid, leaving deep, unhealthy ulcers, which extend through — 
all the subjacent structures. When there has been a scratch or crack, through — 
which the poison or virus has entered, the earliest local manifestation will — 
be redness, pain, and swelling, commencing at the point of inoculation and — 


* Observations sur la Communication du Farcin des Chevaux aux Hommes, Jour. de Méd. C hirurg. 
et Pharm., Février, 1812. 
} Ziemssen’s Cyclopedia of the Practice of Medicine, vol. iii. 
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extending up the arm, if it be this part which has been injured, and, like » 
erysipelas, having a dusky-red color. Radiating streaks in the line of the 
lymphatics are also frequently present. The crack or abrasion breaks down 
into an ulcer, with indurated and irregular edges, and which discharges un- 
healthy and irritating pus. While these changes are taking place in the 
skin and subcutaneous structures, the mucous membrane of the nose becomes 
involved, although, it is said, less frequently in men than in horses. At first 
the discharge from the cavity is a thin, tenacious mucus, exuding from the 
general surface, as the result of a diffuse inflammation. In a short time the 
secretion becomeymore purulent or catarrhal, and finally bloody, with an offen- 
sive odor. As in the skin, so also in the submucous tissue, indurations form, 
which follow a course similar to the first, bursting or ulcerating, and form- 
ing deep-seated erosions, which may, when situated beneath the Schneiderian 
membrane, finally attack the cartilages of the nose. This nasal condition is 
attended with a diffused or erysipelatous redness and pain of the entire organ. 
These inflammatory changes are not confined to the nasal mucous membrane. 
They seem to spread from the nose by structural contiguity to the palate, 
pharynx, larynx, trachea, and bronchia, producing hoarseness, alteration 
of voice, cough, and expectoration of a character corresponding to that 
of the discharge from the nose. This inflammation appears also in the 
fauces and mouth, and travels along the ductus ad nasum to the conjunctiva, 
extending likewise to the intestinal mucous membrane, and exciting diarrheea. 
The tongue is coated with a dark crust, the thirst becomes urgent, and the 
circulation is accelerated though weak, with a temperature of six or seven 
degrees above the normal standard. The submaxillary and sublingual glands 
also enlarge and suppurate, and as the disease advances the weakness becomes 
greater; emaciation progresses, the mind wanders, and the patient finally 
sinks, in four or five weeks, into a state of insensibility, from which he never 
recovers. It is doubtful if any cases of acute glanders terminate otherwise 
than fatally. 

In the chronic variety of glanders the progress of the disease is more 
tardy, though the lesions are essentially the same as in the acute. There is 
also in the former a greater recuperative power displayed, many of the ulcers 
healing and leaving a layer of cicatricial tissue, which, when it is situated in 
the mucous canals, may, from its tendency to contraction, produce such a nar- 
rowing and deformity of the nasal fosse as will interfere very materially with 
the proper execution of their functions. The duration of chronic glanders is 
about four months; and it is this variety which is the least fatal. As many as 
fifty per cent., it is said, recover more or less perfectly. 

PatuoLtocy.—The chief pathological features are the widely-disseminated 
abscesses through the cellular tissue, also the presence of papules, pustules, 
and nodules in the submucous and subserous structures, together with en- 
largement and suppuration of the salivary glands, doughy thickening about 
and purulent effusion within the articulations. Few organs escape its ravages. 
In the spleen, liver, lungs, brain, and testes, are found inflammatory infiltra- 
tions and abscesses. The indurations, when examined microscopically, exhibit 
little else than an enormous aggregation of dead leucocytes or pus-cells. 

TREATMENT.— Unfortunately, there are no remedies which exercise any 
specific influence over the disease when it is once established. The great 
indication is to sustain life in the fearful struggle, with the faint hope that 


the morbid products may be ultimately eliminated. To this end may be 


administered quinine, alcohol, milk, and nutritious broths. The internal 
use of carbolic acid, from its antiseptic properties, is worthy of further 
trial. When a local sore has been poisoned by the virus, the part should 
be excised, or destroyed by powerful caustics, like the caustic potash or 
bromine, «and all indurations, whether suppurating or not, should be freely 
incised and treated with carbolic acid and olive oil (one part of the acid to 
nine parts of oil). 

Equinia mitis——Persons who handle the feet of horses suffering from what 
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is called grease—a viscid, offensive discharge from the fissure between the 
quarters of the heel—have frequently an eruption of superficial pustules 
from the irritating property of the discharge. It is quite a common affection 
among hostlers and veterinary surgeons, and proves entirely harmless. The 
treatment is very simple, and consists in washing the parts clean and touch- 
ing the diseased points with a weak solution of the sulphate of copper (four 
grains to the fluidounce of water). 


Hydrophobia. 


This dreadful malady, the most terrible disease that can befall a human 
being, was not unknown to the ancient physicians; and there are frequent 
allusions to it in the classical writings of the Greeks and Romans. 

Though it is alleged that the disease may arise spontaneously in animals 
of the canine species, yet the statement rests on a very improbable foundation. 

Among the supposed causes may be enumerated the following: 

1. Extreme heat—The disease, however, is not peculiar to any climate. It 
is met with at the equator and in the frozen regions of the North. In 1863 
it prevailed to such an extent in Northern Greenland* as to destroy all the 
dogs in certain localities. 

2. Certain seasons of the year —There is no evidence that the disease is in 
any way influenced by particular periods of the year. Of the three hundred 
and two cases given by Bouley, eighty-nine were in the spring, seventy-four 
in the summer, sixty-four in the autumn, and seventy-five during the winter 
months. 

3. Starvation and thirst—There are no facts to render it probable that 
the want either of food or of water can originate the disease. Dogs have 
frequently died from starvation on shipboard, where supplies were short or 
exhausted, yet without manifesting any signs of hydrophobia. Dupuytren, 
Magendie, Radi, and others have starved dogs to determine this point, but 
in no instance has rabies been induced; and Pillwax noticed that when the 
disease was quite prevalent in Vienna the dogs which suffered most were 
those belonging to the wealthy, and therefore likely to be well supplied with 
food. 

4. Ungratified sexual passion—The fact that castrated dogs and spayed 
bitches enjoy no immunity from the disease is a sufficient refutation of the 
theory of this being a cause. 

5. Anger or rage—lIt has been often asserted that the bite of an irritated or 
enraged dog is sufficient to produce rabies; yet every one has witnessed 
instances of such bites without any evil effects whatever, save an indolent 
wound, the inactivity of which is to be referred more to the contused charac- 
ter of the injury than to any other cause. 

Janeway? alleges that the mephitic virus of the skunk will give rise to 
hydrophobia. I have known many conflicts between the dog and this animal, 
the only effect being to render the former for a time offensive from the pres- 
ence of an unpleasant odor. 

It is the opinion of the very best authorities, such as Youatt, Schraeder, 
Virchow, and others, that the disease can arise, either in the dog or in man, 
only by the introduction of a specific poison or virus through an abrasion of 
structure, and that a poison also which is not communicable, like mali t 
pustule, through intermediate agencies, such as flies or fleas, or through the 
consumption of flesh or milk. The disease in its origin is not peculiar to dogs, 


but is frequently communicated to them from the fox. It is stated by Oertl, 
as recorded by Bollinger, that hydrophobia prevailed as an epizootic among __ 
the foxes of Carinthia from 1866 to 1872, and that many dogs, as well as 


other animals, were bitten by them. a 
The peculiar infecting material or virus is contained in the salivary and — 


* Leisering, Jahresbericht iiber Thierheilkunde, 1866, p. 448. 
+ New York Medical Record, March 13, 1875. 
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other secretions of the mouth; possibly also in the blood. It is necessary 
that there shall be an abrasion for its reception into the system. Upon the 
unbroken surface of either skin or mucous membrane the virus is harmless. 
Hertwig* gave to animals the milk and flesh of others suffering from or dying 
of hydrophobia, without any positive results; the saliva and blood were also 


administered internally, with no injurious effect. The same writer placed 


sound animals in the stalls and kennels of rabid ones, tied them with the 
same halters, allowed them to lie on the same bedding, and in no instance 
with the effect of inducing the disease. Of the number of animals bitten, a 
very small proportion go mad. Of one hundred and thirty-seven bitten from 
1823 to 1827, and kept under observation by the Veterinary School at Berlin, 
only six died from hydrophobia. In Wirtemberg, from 1864 to 1867, out of 
nine hundred and forty-three animals thus injured, only twenty-eight were 
attacked with rabies.+ Youatt, however, one of the very best authorities, 
believes that two-thirds of bitten animals go mad; and Trousseau places the 
number at about one-half. This infrequency is perhaps not due to any con- 
stitutional indisposition to or want of susceptibility on the part of the animal 
receiving the poison, but to causes calculated to wipe off or cleanse the virus 
from the teeth before the wound is inflicted. 

Symproms.—Among animals there is a want of uniformity in the phe- 
nomena of the disease. There is a stage of incubation, which, though subject 
to great variations as to time, is usually from four to six weeks; and there is 
reason to believe that even during this period the bite of the animal may 
produce tne disease. Even after the invasion of hydrophobia, the order and 
manifestation of the symptoms are such as to warrant the division, made by 
Youatt, into the furious or violent and the sullen variety; though others, and 
among them Virchow, think that these are only different stages of the dis- 
ease. That the division is just I am convinced, having witnessed typical 
cases of each. 

The furious form.—In this variety there is a premonitory or inaugurating 
stage, which may last from twenty-four hours to three or four days. During 
this time the behavior of the animal is changed. The dog appears unhappy, 
discontented, restless; frequently changes his position or place; avoids ob- 
servation, and does not court caresses; and is easily irritated and provoked 
to snap or bite from causes which ordinarily would not disturb his temper. 
The conjunctiva becomes injected, which, with the corrugated brow, imparts 
a sullen appearance to the animal. He is given to licking objects or sub- 
stances at hand, such as the carpet, floor, or cold stones; the appetite is 
lost or perverted, so that substances are devoured which usually would be 
avoided, as old rags, straw, or his own fieces. Kmaciation takes place rapidly, 
and the animal becomes subject to hallucinations, jumping or snapping at 
imaginary objects. There may be sexual excitement. The gait becomes un- 
steady and staggering, and substances are dropped from the mouth, or are 
swallowed with difficulty. It is not always the case that the disease approaches 
after the manner described. It often breaks forth, without premonition, into 
the violent state. The dog escapes from his kennel, and roams aimlessly 
over the country, traversing fabulous distances in a short time; he snaps or 
bites at anything in his way, gnaws his own feet or tail, and is equally indif- 
ferent to strangers and to friends. The voice is altered, becoming hoarse and 
husky; the eyes glare with fury. Water, contrary to the popular notion, is 
not avoided, but is drunk with avidity, except in cases where there is mus- 
cular spasm of the pharyngeal muscles. Sometimes the saliva flows from the 
mouth mixed with foam; at other times there is a total absence of the secre- 
tion. This stage is characterized by an intermission, during which the animal 
may return to his home, and his demeanor become so changed as to remove 


all suspicion of disease. In a short time, however, another paroxysm sets in, 


and in three or four days from the attack the final stage—that of paralysis— 


* Die Krankheiten der Hunde und deren Heilung, Berlin, 1853. 
t Ziemssen’s Cyclopedia of the Practice of Medicine, vol. iii. p. 442. 
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is reached, during which the emaciation greatly increases, the flanks fall in, 
the hair becomes rough and stare, the eyes are sunken and shining, the 
lower jaw falls, and the tongue protrudes, all of which, together with the 
air of extreme dejection, gives a horrid appearance to the animal. The 
paralysis affects most the hinder extremities: he staggers, falls, rises on 
his fore legs when unable to stand on all four, and will snap and bite in this 
position. The breathing, which before was hurried, now becomes labored, 
and he passes into a state of coma, or dies in a violent convulsion after the 
lapse of from five to seven days from the commencement of the attack. 

The sullen variety —In this form of rabies the animal is quiet, shy, loses 
appetite, is not very irritable, shows no great disposition either to bite or to 
wander away, and loses flesh rapidly. Deglutition becomes difficult; the 
food is dropped from the mouth in the attempt to swallow; the lower jaw 
falls; there is frothing at the mouth, with dribbling of mucus and saliva; the 
voice is lost, and paralysis, not only of the jaw, but also of the hinder limbs, 
occurs; the body is seized with tremors, and in two or three days the animal 
dies. It is said that in this variety of the disease the dog shows no disposi- 
tion to lick; but in one of my own dogs which died of rabies, and from whose 
case this description has been taken, it was a prominent symptom in the 
early part of the attack. 

Hydrophobia in man.—That the disease shall arise in man it is necessary 
that the virus be introduced through a scratch or wound, usually made by 
the tooth of a rabid animal, such as a dog, fox, cat, or wolf. There are no 
facts to warrant the belief that the disease has ever been communicated from 
man to man; though there is no doubt that the saliva is infectious in its 
nature and is capable of producing the disease in animals. 

Period of incubation—The period which elapses between the reception of 
the virus and the explosion of the disease is subject to great variation. The 
shortest period recorded is three days; and generally it does not extend 
beyond three or four weeks. There are cases in which the poison has re- 
mained latent for over two years; and in a case which occurred in Lancaster 
County, Pennsylvania, under the care of the late Dr. Wallace, there is every 
reason for believing that the stage of incubation lasted seventeen years. 
This period is shorter in the young than in the old. Whatever may be the 
duration of this stage, there are no sensations which furnish any evidence of 
the presence of so deadly a poison. The scar or cicatrix presents nothin 
pepe nec the sensations of anxiety, trepidation, and restlessness, allege 

y some to follow when the seat of the injury is touched, are altogether 
mythical; though at the time when the disease is about to develop the scar 
may become inflamed and swollen, accompanied with a burning sensation 
and radiating pains. 

It is a very difficult task to determine what proportion of persons bitten 
suffer from hydrophobia,,simply because many dogs that inflict wounds are 
pronounced mad when such is not the case. There are two circumstances 
which diminish the probability of infection after the bite of a rabid animal. 
First, when the wound has been inflicted on the leg or arm, the tooth is 
likely to be despoiled of its deadly virus in passing through the clothing. 
It is estimated that not more than twenty per cent. of those bitten on the arm 
and twenty-eight per cent. of those wounded on the leg die of hydrophobia. 
Second, where the animal has bitten a number of persons in quick succession, 
the teeth having been frequently wiped, the individual last injured is least 
liable to suffer. : 

The greater the vascularity of the part, the greater is the risk when in- 
jured ; and this explains why the disease is so much more frequent after bites 
on the face than after wounds on the hand, the proportion being ninety per 
cent. in the first and sixty-three per cent. in the last. 

Bollinger informs us that the mortality of persons injured by dogs sup- 
posed or known to be mad does not exceed eight per cent.; that is, out of 
thirteen hundred and sixty-two individuals bitten, one hundred and five 
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die of hydrophobia. The disease would seem to be much more common in 
France than in England, as over three hundred and nineteen persons died 
of hydrophobia, between the years 1850 and 1862, in the former country, 
while in the latter the deaths from this cause during the same period did not 
exceed ten or twelve a year. 

As to its communicability from man to man, I am not aware that there 
is a single well-attested instance: yet there is no reason why such a result 
should not follow the bite of a rabid individual. - If the saliva of a person so 


_ affected can be successfully inoculated into the body of the dog,—as proven 


by Magendie and Breschet,—why not into the system of human beings? 
Males are more frequently the subjects of the disease than females, and 
children between ten and fifteen years of age suffer oftener than adults or old 
persons, from the fact that they are more exposed. 
PremonitorRY Symproms.—The symptoms which usher in the disease are 


_yery much akin to those which introduce an ordinary catarrhal or febrile 


attack. These are, loss of appetite, chilliness, headache, muscular soreness, 
discomfort about the throat, with great depression of spirits, which finally 
culminates in peevishness, irritability, restlessness, and a gloomy apprehen- 
sion of impending evil. The thoughts turn at once to the bite, and to this 
cause does the doomed patient refer all his distress. The sleep is broken with 
frightful starts; there will most likely be difficulty both in deglutition and in 
articulation ; great thirst will be present, yet with an uncontrollable aversion 
to liquids. It is from this last symptom that the disease has taken its name, 
hydrophobia; yet the fear of water is present only when the deglutition is 
paralyzed. The eyes become injected, and there is a sense of pain or oppres- 
sion at the precordia, accompanied with sighing or sobbing. The sexual 
organs are frequently in a condition of unusual excitation, the patient being 
annoyed by priapism; and the face, arms, and legs are disturbed by involun- 
tary movements. This stage may last from a few hours to three days. In 
exceptional instances it has been prolonged to two weeks. 

The furious stage.-—This stage is characterized by great physical and mental 
excitement. The fear of water becomes a very prominent symptom, and any 
attempts to drink provoke the most terrible convulsions: indeed, so great 
is the exaltation of both the common and the special sensibility of the body 
that a current of air, a sudden movement on the part of an attendant, the 
reflection from some lustrous object, or a loud voice, is quite sufficient to pro- 
duce the most violent spasm of the muscles of the throat, chest, and even of 
the entire body. In the last case which I witnessed of the disease, there was 
an almost constant tendency in the head to be drawn backward. In con- 
sequence of the convulsive contractions of the muscles of the pharynx and 
chest, there is a sense of suffocation, and the breathing is carried on in gasps. 
The distress is intensified by the urgent thirst which is present, any attempts 
to gratify which fill the patient with fear, and even terror at the very sight 
of the vessel containing water. The voice is changed, becoming hoarse and 
husky, from loss of power in the intrinsic muscular apparatus of the larynx; 
pain at the epigastrium is complained of; the eyes are injected, being either 
staring or unsteady, and the pupils are dilated; the mouth is filled with 
froth, which becomes so viscid and tenacious that it is expelled with great 
difficulty, the patient hawking and forcing it out by short and violent expira- 
tions until it is scattered over his clothing and every article about his person. 
The face has not only an air of deep distress, but also an expression of mingled 
anxiety and horror, which, together with its purple and livid color during a 

aroxysm, presents a spectacle the most dreadful that it is possible to behold. 

uring all this time the mind is generally clear, and the unfortunate sufferer, 
in the intervals between the convulsive attacks, talks incessantly, frequently 
cautioning his friends to avoid being injured by him, praying that they will 
not desert him in his distress, or begging that an end be put to his life in 
order that he may escape from the misery which has become intolerable. 
This stage usually continues from one to three days. 
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The stage of paralysis.—This stage is not always recognizable. As the 
case advances, the pulse becomes frequent and weak, and the paroxysms occur 
at shorter intervals, until at last, after one of unusual severity, the patient 
dies, apparently in a state of asphyxia or collapse. The end may approach 
in a more gradual and quiet manner; the convulsions grow less violent, and 
finally cease altogether, or are substituted by general muscular twitchings; 
the respiration becomes easy, though frequent; the power to swallow may 
return; the eyes are more fixed, or assume the condition of strabismus; the 


pupils are contracted; the lower jaw drops; the saliva dribbles from the | 


mouth, a perspiration breaks out over the body, and the patient passes away 
from sheer exhaustion. 

The disease rarely extends beyond two or three days. J. L. Smith, of New 
York, in an analysis of one hundred and twenty cases, found that sixty-five 
died in from one to two days. Thamhayn, in two hundred and two cases, 
says that fifty-six died in forty-two hours; seventy-three in forty-eight 
hours; thirty-eight from the second to the third day; nineteen between the 
third and fourth days; seven in five days; five in six days; and four in seven 
days.* Bollinger states that of the whole number dying of hydrophobia, nine 
per cent. die on the first day, thirty-six per cent. on the second day, and 
fourteen per cent. on the third day; that is, one-half within three days. 

PatHoLtocy.—Little light has been thrown upon the subject by post-mortem 
examinations. The blood-vessels of the brain and spinal marrow, together 


with their membranes, are found surcharged with blood, with serous effusions — 


depending most probably upon mechanical causes. The same hyperemia 
exists in certain nerves and ganglia, as those belonging to the cervical sym- 
pathetic and pneumogastric. The mucous membrane of the fauces and 
er bate and their glands, are found deeply injected, and the latter enlarged. 

his vascular injection may extend to the stomach and intestines. The lungs 
are engorged with blood and cedematous, with hemorrhagic infarctions. The 
vesicles described by Marrochetti, of Moscow, and by Xanthos, said to be 
found under the tongue on each side of the frenum of animals which have 
been bitten by others, and which are said to contain the poison, have no 
existence. 

Diaaenosis.—There are some points of resemblance between hydrophobia, 
tetanus, and hysteria; but it is not probable that either of the last two will 
be confounded with this terrible malady. 

Hydrophobia may be distinguished from tetanus by the following symp- 
toms. In tetanus there is no horror of fluids, nor excessive sensibility to 
currents of air. In tetanus the muscular rigidity is continuous; in hydro- 
phobia, while muscular rigidity is present at times, there are intervals of 
complete relaxation, and finally paralysis comes on, the jaw falling, and the 
saliva dribbling from the mouth: moreover, in connection with these symp- 
toms there will be the history of an antecedent bite. Again, the wild, injected 
eye, the furious excitement, and the horrible expression of the face in hydro- 
phobia, altogether unlike the sardonic grin in tetanus, leave little room for 
doubt as to the true character of the disease. 

From hysteria it is distinguished by the fact that in hydrophobia the con- 
vulsions arise whether the patient is asleep or awake, and affect the muscles 
both of respiration and of deglutition. In hydrophobia, also, the reflex sen- 
sibility is dominant, whereas in hysterical and other convulsive diseases the 
reverse is true. 

Certain cases of acute mania bear a striking resemblance to rabies; but 
in the former there is no difficulty in deglutition. 

TREATMENT.—The condition of a person bitten by a rabid dog, while it is 
one of great peril, is not absolutely hopeless. There is ground for encourage- 
ment should the bite have been inflicted through the clothing, as we have 
learned that in such cases only from twenty to twenty-eight per cent. go mad; 
and, again, the success which has attended the early treatment by cauterization 


* Bryant’s Surgery, p. 385. 
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furnishes an encouraging prospect of escape from the terrors of the disease. 
Bouley, as quoted by Bollinger, says that of two hundred human beings 
bitten by rabid animals one hundred and thirty-four were cauterized, of which 
number ninety-two remained well, or sixty-nine per cent.; whereas in sixty- 
Six cases not cauterized, the death-rate reached eighty-four per cent.* On 
the reception of a bite by a rabid animal, the wound should be immediately 
sucked, provided there is no abrasion of the mucous membrane of the lips; 
or, when feasible, well drawn with a cupping-glass. It should next be washed 
with carbolic acid and water (one part of the acid to nine parts of the water), 
and then thorougHly cauterized with caustic potash. Youatt has unbounded 
confidence in cauterization with nitrate of silver, having tested its efficacy 
frequently in his own person; but certainly the greater potency of caustic 
potash would give additional security. It is also advised, after the slough 
drops out, to keep up suppuration for several weeks by savine or resin oint- 
ment, in order to insure the destruction of the virus. 

Among the prophylactic means are those sanitary measures which can only 
be enforced by legislative authority, such as the taxation of dogs, the destruc- 
tion of all allowed to run at large, and the compulsory use of a muzzle. In 
Berlin, during the nine years in which dogs were required to be muzzled, not 
a case of hydrophobia occurred. When it is considered that there are at 
least twelve millions of dogs in Europe, the only wonder is that the disease 
is so infrequent. 

Where all precautions have proved unavailing, or where none have been 
employed, and the disease is developed, our duty consists in alleviating as 
much as possible the sufferings of the patient ; for beyond that we are utterly 
powerless to effect any good. I need not describe the various remedies which 
have from time to time been employed, such as belladonna, atropia, curare, 
mercury, large bleedings, quinine, transfusion, carbolic acid, and many others. 
Nor does opening the trachea, as advised by Physick, promise anything better. 
Our only resort must be to full doses of morphia hypodermically adminis- 
_ tered, the inhalation of ether or chloroform, and injections into the rectum of 
milk and beef-tea, with brandy. A case of rabies in a girl twenty-four years 
of age is said to have been treated successfully by Offenberg, at Berlin,+ by 
seven hypodermic injections of woorara, the amount used being three grains 
during a period of five hours and a half. 


Poisons derived from Arachnidans and Reptiles.—Spiders (Aranec) are said 
to produce poisonous effects by their bites. On this subject there is a 
difference of opinion. Any one who tries the experiment will 


find that it is difficult to provoke these creatures to assume Fie. 150. 
the defensive. Professor Leidy has informed me that their 

bites are quite harmless. Still, it is difficult to conceive that 
where a poison-apparatus exists the use of it shall be free from 

all irritation. The poison-glands of the spider are placed in b 


the abdomen, communicating with the mandibles, at the ex- 
tremity of which are sharp hooks (Fig. 150), which serve the 
double purpose of making the puncture and conveying the 
virus into the wound. The effects of the spider-wounds, as 
I have seen them, have never been very marked, consisting 
simply of a red, indurated point, with a moderate degree of py json-apparatus 
itching. Dr. G. W. Semplet reports several cases followed a oe 
by the most alarming local and general symptoms. Gives tack, 
Some varieties are more poisonous than others. In several 
of the Southern States there is a small’ black spider which is very much 
dreaded by the negroes, and I have been informed by a number of physicians 
* Bollinger, however, after estimating the results of cauterization, concludes that only thirty-three 
per cent. of those thus treated fall victims to the disease, whilst eighty-three per cent. of those on 


whom the operation is not practiced die. 
+ New York Medical Record, October 21, 1876. { Virginia Medical Monthly, December, 1875. 
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living in the South that its bite is generally followed by well-marked signs of 
poisoning. In addition to the pungent pain at the seat of injury, there is 
nausea, with severe griping pains in the abdomen, followed by a sense of 
sinking, precordial distress, difficult breathing, numbness, and in some cases 
paralysis of the arms. If the disease be not checked, the pulse becomes 
frequent and feeble, the surface is cold, and there is great anxiety and 
extreme prostration. 

The scorpion is very common in hot climates. It is found in this country 
chiefly in certain parts of Texas. At the extremity of the prolonged tail is 
a curved hook or sting, connected with which are two poison-glands (Fig. 
151). The poison is destructive to many animals, such as birds and frogs, 
death following the sting in a few seconds, according to Heinzel. In the 
experiments of Guyot,* even animals as large as the dog and the guinea-pig 
perished in fifteen minutes after the introduction of the poison. It is said 
that the virus acts directly upon the red blood-corpuscles, rendering them 
coherent, and thus plugging the capillaries. 


Fria. 151. 


Scorpion, showing curved hook at the caudal extremity. 


In man the wound of the scorpion is followed by redness, swelling, and 
pain, all of which generally after a few hours subside. In hot Eastern 
climates the venom is more active, and its introduction into the body is 
often followed by death. The scriptural allusions to the scorpion correspond 
with the venomous character of the animal as found at the present day in 
Syria. The symptoms which follow its sting are great feebleness of the 
heart, a purple hue of the face and lips, vomiting, priapism, and numbness or 
loss of power in the tongue, with inability to control the fecal contents of 
the bowels on account of paralysis of the sphincter. Violent convulsions 
sometimes precede death. 

The tarantula.—The bite of this arachnide, a native of Italy and Syria, is 
much less dangerous than that of the scorpion. The current notion that it 
is followed by a species of intoxication, resulting in an uncontrollable desire 
for dancing, no doubt grew out of the custom among the laboring classes of 
Italy, of exciting a free sweat by protracted dancing,} to cure intermittents, 
common in the harvest season when such bites are most frequent. 

Centipedes.—These belong to the order Myriapoda. The centipede is found 
in portions of Southern Europe, and in this country is met with in Texas 
and other Southern localities. The animal is of a cylindrical form, with 
numerous articulations. The anterior feet terminate, each, in a hook or claw, 
which connects with a poison-gland. The animal is capable of inflicting a 
wound and introducing a poison which is followed by considerable irritation 
and may result in death. The symptoms are a severe burning pain, swelling, 
and redness, with a central dark discoloration, in the injured part, followed 


* Jour. de Méd. vét. de Lyon, 1852, t. viii. p. 191. + Holmes’s System of Surgery, vol. i. p. 676. 
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by inflammation of the lymphatics and lymphatic glands in closest relation 
to the damaged tissues, and the appearance of dark purple spots. The con- 
stitutional symptoms are, pains through the extremities, nausea, vomiting, 
dizziness, headache, and feeble and irregular pulse, occasionally followed by 
death. 

TREATMENT.—The treatment of all these wounds—whether the irritant 
be a specific poison or a salivary secretion, or whatever the vulnerating 
instrument—is very much the same. No single remedy appears to act more 
efficiently than aqua ammoniz. In one of the cases reported by Dr. Semple, 
in which a fatal collapse was threatened, the above remedy was thrown by 
means of a hypodermic syringe into the blood through the walls of a vein, 
with immediate relief. Should there be much general disturbance of the sys- 
tem, brandy and ammonia internally are the best remedies. 

In the case of the scorpion wound, Dalange, as stated by Fie. 152. 
Bollinger,* advises the immediate application of a ligature 
above the point stung, and over it several free incisions, the 
bleeding from which is to be encouraged by suction with the 
mouth. When the bite is that of the scolopendra, or cen- 
tipede, Sébastiany, as quoted by the same author, advises 
the internal administration of carbolic acid and chloral, with 
external astringents. 

The centipede is sometimes brought to Eastern cities con- 
cealed in hogsheads of sugar. I have seen a stevedore suffer 
for weeks from violent local and constitutional symptoms in 
consequence of a sting received on the hand while handling 
one of these hogsheads on the wharf. The fingers remained 
purple, and the hand and arm weak, for a long time. His 
general health was seriously impaired by the injury; and 
when I last saw him he looked like a man who had passed 
through a tedious and wasting spell of sickness. An enlarged view of 

Wounds by Venomous Snakes—Another class of dan- Pre ponepaans ot tty 
gerous wounds are those produced by poisonous serpents. of the tooth; w., the 
Snakes belong to the class of reptiles. In the United States, CT 
while there are many varieties of snakes, the number of 
venomous ones is quite limited, consisting chiefly of the crotalus, or rattle- 
snake, the elaps, and the trigonocephalus, or copperhead. In India the cobra 
is the most poisonous snake, and in England and on the Continent, the viper. 

The poison-apparatus consists of a 
pair of recurved fangs, either tubular 
or grooved on the concave surface 
(Fig. 152): these, in the passive state 
of the reptile, are folded horizontally 
against the upper jaw and concealed 
in duplicatures of the gum. The 
poison is secreted by two glands situ- 
ated behind the eye, the excretory 
ducts of which lead to the base of 
the fangs and are encompassed with 
a strong compressor muscle, there 
being no intermediate receptacle or 
sac for the poison. When the rattle- 
snake is about to bite, the body is LOPE Spi po oer mire Poe 
thrown into a coil, the head becomes Maeda ie Ra 
erect and is thrown back, and, as the 
jaws open, the fangs are carried forward by appropriate muscles (Fig. 153), 
and, when the reptile strikes, are driven into the flesh, the jaws at the same 
time closing, by which a few drops of the venom are squeezed along the fangs 
into the deadly puncture. In disengaging the poison-fangs from the flesh, the 


* Ziemssen’s Cyclopedia of the Practice of Medicine, vol. iii. p. 539. 


Fie. 158. 


228 WOUNDS. 


wound, first made as a puncture, becomes somewhat ragged or lacerated. 
The poison of the rattlesnake has been very carefully studied by Dr. 8. Weir 
Mitchell, of this city, whose elaborate and exhaustive monograph upon the 
subject* deserves to rank with the great work of Fayrer on the Thanatophidia 
of India. The virus is a thin, albuminous, almost transparent fluid, sometimes 
having a shade of green; it has neither smell nor taste; its reaction is acid; it 
has a specific gravity of 1044, coagulates at a temperature of 140°, and becomes 
solid at 160°. The amount of venom usually contained in the gland or ducts 
does not exceed a few drops. Whether the animal is torpid or not, the viru- 
lence of the poison is never lost; though it is most intense during the warm 
season or when the reptile is most active. Its power to retain its deadly prop- 
erty is well shown by the fact that its activity was not in the least impaired 
by acids or alkalies, chlorine, bromine, boiling, freezing, or drying. The poison 
of the cobra, according to Shortt,} is rendered inactive when mixed with pot- 
ash. Under the microscope numerous cells are seen floating in a liquid. Its 
chemical constitution consists of an albuminous body, crotaline, not coagulable 
by heat at 212°; an albuminoid compound, coagulable at the above temperature ; 
coloring matter, with an undetermined substance, both of which are soluble 
in alcohol; and a trace of fatty matter, together with salts, chlorides, and 
phosphates. 

Venomous snakes of the same species cannot poison one another, but those 
which are not venomous enjoy noimmunity. Warm-blooded animals succumb 
most quickly to the poison. The bite of the copperhead is much less dangerous 
than that of the rattlesnake: indeed, I have never known an instance of the 
former to prove fatal. In India, according to Fayrer, with a population of 
one hundred and twenty millions, eleven thousand four hundred and sixteen 
deaths from snake-bite alone occurred in a single year. The cobra de capello 
and the rock snake are the reptiles which produce this mortality. 

In Africa, snakes of enormous size and of exceedingly venomous character 
are described, which are said to be sufficiently bold to chase their victims 
with a speed which defies escape. In the little company of Susi and Chuma, 
which was bearing the remains of the lamented Livingstone to Bogamoio, 
was a little girl named Losi. While passing through a rocky place, this 
child, carrying a water-pot on her head, was attacked by a snake called by 
the natives a mampa. The reptile dashed across the path and struck her 
upon the thigh. Though every effort was made in her behalf, in less than 
ten minutes the child expired. A few days after, a similar scene was en- 
acted at the same spot, and most probably by the same snake; the victim 
being in this instance a stout adult male native. 

Symproms.—The symptoms following snake-bite are both constitutional 
and local. 

The constitutional effects are those of a tremendous shock, faintings, 
terror, nausea, trembling, and extreme depression. These are followed ae 
numbness, stupor, and incontinence of urine and feces, with a clammy per- 
spiration. The action of the heart becomes weak, the respiration slow and 
oppressed; the skin icterode; and the patient may die within half an hour, 
or, where the fang has penetrated a vein, in a few minutes. In a case which 
occurred in the practice of Dr. Shapleigh, of this city, death followed in three- 
quarters of an hour. 

The local symptoms consist of agonizing pain, a rapid and extensive ecchy- 
mosis or hemorrhage, and swelling of the entire limb, which becomes covered 
with blebs, is mottled, cold, livid, and rapidly passes into a state of gangrene. 
When the case is slow in its progress, the inflammation may assume the con- 
dition of phlegmonous erysipelas, the serous transudation rendering the part 
cedematous, or, when the transudation partakes of a fibrinous character, hard 
and dusky-red in color. The absorbents of the part also become inflamed, 
and the glands in which they terminate are enlarged. 


* Researches on the Venom of the Rattlesnake, Smithsonian Contributions, 1861. 
ft Experiments with the Poison of the Cobra-de-Capello, Lancet, 1868, pp. 556, 615. 
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Post-mortem appearances—The examination of a case of fatal snake-bite 
reveals extensive engorgement of the right heart, of the brain and its 
membranes, and of the kidneys, lungs, and liver, the blood being dark and 
imperfectly coagulated. There is also present ecchymosis of the thoracic 
and abdominal viscera. The remarkable transudation of the blood witnessed 
by Mitchell, due doubtless to an altered condition in the physiological char- 
acter of the vascular walls, may throw some light upon a somewhat similar 
process in inflammation. The effect of the venom appears to destroy at once 
the vitality of the blood, rendering it unfit for the supply of the nerve-centres, 
and thus depriving the heart of that force which is necessary for the work 
of the circulation. 

TREATMENT.—The indications in the treatment of snake-bite are, first, to 
prevent the entrance of the venom into the circulation; second, to effect its 
extraction ; third, when these objects have not been attained, to support the 
system until the elimination of the poison takes place. 

To accomplish the first, that of preventing the poison from entering the 
blood-vessels, a cord should be instantaneously thrown about the part above 
the wound and drawn sufficiently tight to arrest the circulation at once, and 
then the part should be excised, the incision being carried much beyond the 
limits of the wound. After the operation the flow of blood should be en- 
couraged by suction with the mouth, in order to effect the second indication, 
namely, that of extracting the poison. Should there be no crack or ulcer on 
the lips or in the mouth there will be no danger in adopting this plan, as the 
poison may be swallowed with impunity. If the finger or toe be struck, it 
will be best to resort to immediate amputation. That excision can be suc- 
cessfully practiced without previous constriction will appear from the follow- 
ing case recently narrated to me by a medical friend. 

He had gone into Western Pennsylvania during the summer, in order to 
establish some lines of old surveys. While lunching at noon, he and two 
of the woodsmen went to a spring, close at hand, to slake their thirst. One 
of the men threw himself down upon his hands and knees to drink directly 
out of the pool, when he was struck on the fleshy part of the bare arm, a 
short distance above the wrist, by a rattlesnake, which had been lying con- 
cealed in the leaves and had been touched by his hand. The doctor was so 
terrified at the sight as to be completely stupefied and rendered incapable 
of making a single effort for the life of the man. Not so, however, with his 
hardy and ready-minded companion. The wounded man instantly shook off 
the reptile (as did Paul the viper which came out of the fire and fastened on 
his hand on the island of Melita), whilst his companion, quick as thought, 
unclasped his knife, and, pinching up the flesh, removed at one sweep a large 
mass from the arm and covered the bleeding surface with a quid of tobacco: 
all this was done before my friend had even recovered from his bewilderment. 
No evil effects were experienced, and the woodsman continued his work as 
though nothing had occurred. 

When the constitutional action of the poison has commenced, the case re- 
solves itself into one of stimulation. The various remedies which have been 
brought forward from time to time and vaunted as specifics, such as olive oil, 
bromine, the Tanjore pill, Bibron’s antidote,* and others, are powerless for 
good. The subcutaneous injection of equal parts of aqua ammonie and water, 
as near the wound as possible, has been strongly recommended by Halford, 
though not regarded with much favor by the physicians of India, where it 
has been much employed. Alcohol is the most reliable remedy. In several 
cases treated by Drs. Cooper and Getty, both surgeons in the United States 
army, this was the only agent employed. It must be given early, and in 
large doses, in order to induce a condition of intoxication; and the amount 
necessary to effect this is almost fabulous. In one of Surgeon Cooper’s cases 
it required for this purpose one bottle of brandy and one and a half bottles 


* Bibron’s antidote consists of potash, corrosive sublimate, and bromine. 
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of whisky; and in another, two bottles of proof Bourbon whisky.* Should 
the patient be unable to swallow, the whisky or brandy must be given by the 
rectum. Alcohol, however, does not act by neutralizing the poison. Mitchell 
has shown that it simply sustains the action of the heart until the poison 
or its effects have been either exhausted or eliminated from the system. 

Poisons derived from Insects——There are a number of insects which inflict 
upon man wounds of a poisonous nature. These belong to the order Hymen- 
optera, such as the bee, wasp, hornet, and yellow-jacket. The poison is se- 
creted in glands situated in the abdomen of the insect, which empty into a 
sac communicating with the sting. (Fig. 154.) When the insect is irritated, 

‘ the sac is compressed by means of a muscular ap- 

Fie. 154. paratus and the sting protruded beyond its covers, 

C by which a puncture is made and an exceedingly 

small amount of the poison conducted into the 

wound. In its withdrawal the sting, in conse- 

quence of its serrations, is frequently detached 

from the body of the insect, and remains in the 
wound. 

Symproms.—When a sting is inflicted, a sharp, 
burning, and itching pain is experienced, followed 
by indurated welts or wheals, the centre of which 
is pale and the circumference red, not unlike the 
eruption of measles. Generally the injury proves 
harmless, the pain, swelling, and redness disappear- 
ing in the course of a few hours. Should, however, 
such wounds be greatly multiplied, as when an in- 
dividual is attacked by a swarm of bees, they may 
prove fatal. Death has followed the sting of even a 
single bee.t Such wounds are not free from danger 
when inflicted about the eyes, lips, tongue, or mouth ; 
as the rapid tumefaction which follows in loose ex- 
tensible structures, like the tongue orthe parts about 
the top of the larynx, exposes the patient to the risk 

The poison-apparatus ofthe bee: Of Suffocation. There are recorded instances in which 
4, a, tubular glands for secreting death has followed in a few minutes after the injury, 
big el a ad “8; in consequence, it is supposed, of the sting having 

penetrated a vein and conveyed the poison directly 
into the blood. In persons of a very impressible organization, who have been 
stung, it is not uncommon to witness nausea and vomiting, and sometimes 
symptoms of collapse. 

TREATMENT.—The part should be examined for the sting, which is often 
left in; and, when this is the case, it should be extracted with a pair of 
delicate flat-bladed forceps. A solution of sugar of lead applied to the wound 
is a very good remedy. Dilute carbolic acid (one part of the acid to nine 
parts of the water, or, still better, with eight parts of olive oil) is frequently 
employed with marked relief. The application of salt and water, of harts- 
horn, or of spirit of camphor, will also be found efficacious. These all appear 
to neutralize the poison. A very popular and soothing remedy in domestic 
practice consists in the application of wet clay, which should be employed 
when other means are not at hand, renewing it as often as it becomes dry. 
When there is great swelling of the tongue, or edema at the top of the 
larynx, threatening suffocation, as may happen when a bee is taken un- 
observed into the mouth with honey and inflicts a sting, free incisions should 
be promptly made to empty the loaded tissues. 

There are other insects—as the bed-bug (Cimex), the flea (Pulex), and the 
mosquito (Culex)—capable by their bite of producing much irritation, not 


c 


* Smith’s Surgery, vol. i. p. 445. 
t New York Journal, May, 1857; also, Medical Times and Gazette, 1860, p. 389, and British Medical 
Journal, April 24, 1869, p. 374. 
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from the contents of poison-glands, but from the salivary secretion, which 
is formed from tubular glands floating in the body of the insects. The 
treatment of their bites does not differ from that proper to the sting of the bee. 


Gunshot Wounds. 


Terrible as are the evils of war, medicine and surgery have done much to 
mitigate the distress and suffering incident to its conflicts. The events of 
the last few years have afforded American surgeons opportunities on a very 
extended scale for the study of gunshot injuries. The improvements in 
modern arms and missiles have materially modified the nature of these 
casualties. Among the old military surgeons, these wounds were invested 
with peculiar characteristics, acquired, it was thought, from the explosive 
nature of gunpowder: they were regarded as poisoned wounds, and, it was 
believed, had to be subjected to a long and tedious process of irritation and 
suppuration, by incisions and stimulating compounds. It is only within the 
last seventy-five years that any material advance has been made in the 
management of these injuries. The slow improvement of English military 
surgery, according to Hennen, was to be attributed to the indifference, 
neglect, and even contempt, with which professional men were formerly 
treated by the governments under which they lived. This was in striking 
contrast with the esteem in which army surgeons were held in ancient times. 
Among the Greeks, the physicians who accompanied armies into the field 
were regarded as worthy of the highest consideration. At the siege of 
Amiens, in 1597, field hospitals were first established; and, as such an event 
rendered it necessary to provide professional assistance, we may refer to the 
reign of Henry IV. of France the commencement of a better day not only 
for military surgery but also for the humane treatment of soldiers. This 
early effort to supply a place for the reception of those who were wounded in 
battle culminated in the construction and support, by France, of the Hotel 
des Invalides,—the glory of Louis XIV.; and in England, about the same 
time, of the Chelsea Hospital. An outgrowth of these provisions for the 
sick and wounded, on the Continent at least, was the establishment of military 
schools for medical and surgical instructions. There have been times in which 
the presence of a surgeon was necessary to secure the success of a campaign. 
The feeling that relief is at hand, in the event of accident or injury, is a 
eg stimulus to the courage of soldiers. The besieged garrison of 

entz owed its deliverance more to the personal influence of the surgeon of 
Henry IV., Ambrose Paré, than to French valor. There were critical periods 
during the wars of the first Napoleon when the presence of Baron Larrey 
exercised an influence on the army not inferior to that of the Emperor 
himself. 

The treatise of John Hunter on the “Blood, Inflammation, and Gunshot 
Wounds,” published in 1794, was one of the earliest contributions to military 
surgery in England. The genius of this great man enriched everything 
that it touched; and although a more extended experience has shown that 
in some points his views required material modification, yet in the main 
the principles which he enunciated were correct. What may be considered 
the errors of Hunter were corrected by Guthrie during the Peninsular War. 
This last-named surgeon, from a large experience, was enabled to demon- 
strate the superiority of primary over secondary amputations, and the pro- 
priety of amputation at the shoulder- and hip-joints, also to indicate the 
proper course to be adopted in cases of gangrene from injured vessels, and in 
phlegmonous erysipelas. The military campaigns of Napoleon were scarcely 
more important in a political point of view than were the writings which 
embody the accumulated experience of Larrey in establishing modes of sur- 
gical treatment which were advantageous to human life. The Crimean War, 
whatever it may have accomplished for the peace of the world by the success 
of the allied arms, furnished at least the materials for testing satisfactorily 
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vital surgical questions; and these materials have been placed in a permanent 
and available form by Macleod and D. Chenu. The same may be said, to a 
certain extent, of the later and more decisive wars which have been waged in 
Europe, as that between Austria and Prussia, and that between France and 
Germany. In all these struggles, the medical and surgical history of the 
conflict, under the fostering care of the respective governments,—after the 
example of England,—became an integral part of the service. And, lastly, 
in the War of the Rebellion in the United States, the government assumed 
the responsibility of preserving to the world the medical and surgical treasures 
of that fratricidal conflict. 

The character of arms and projectiles—Gunshot wounds may be inflicted by 
a great variety of missiles. The mere explosion of powder from the muzzle 
of a gun, at close range, will produce a serious injury, one which will combine 
the characters of a burn with those of contusion and laceration. Our hos- 
pitals furnish numerous examples of such accidents in consequence of the 
use of fire-arms by reckless boys. I have seen a person instantly killed by 
a. heavy discharge of powder when close to a gun. Suicidal attempts are 
sometimes made by discharging a pistol, charged with powder alone, into 
the open mouth: the laceration and bruising which follow may eventuate 
in death, from cedema of the larynx, or from blood-poisoning consequent on 
sloughing. When a wad is added to the charge, the danger is increased, and 
at short range the former may enter the body. ‘Life has been lost in several 
instances in this way during sham fights. . 

It is by powder and wadding that quarrymen are so often wounded from 
the premature discharge of a blast. 

Shot, when received at close quarters, make a wound not unlike that 
produced by a large musket-ball, inasmuch as the charge moves for a short 
distance almost in.a solid mass. I was once called to see a young lad who, 
in the act of dragging a gun muzzle foremost through a fence, disturbed the 
hammer and discharged the contents of the piece into his arm. The charge 
consisted of bird-shot, and entered a short distance above the wrist on the 
anterior part of the arm. There was but a single opening, like that made 
by a ball, with inverted, ragged edges. If aload of shot enter a part just as 
the individual grains begin to separate, the wound will be 
cribriform. It occasionally happens that the heat devel- 
oped in the combustion of the powder will partially melt 
the leaden shot and weld them into a solid mass, forming a 
bullet with an irregular and granular surface. Such a con- 
dition is seen in Fig. 155, taken from a specimen in my pos- 
session. Fragments of metal or wood, buttons, pieces of coin, 
untied by¥gheheetor Portions of clothing, splinters, slugs, nails, and gravel-stones 
the exploded powder. are not unfrequently driven into the body, producing fearful 

lacerations. 

The two great modern improvements in the construction of arms and pro- 
jectiles consist in the adoption of rifled guns and cylindro-conoidal balls. 
Such changes have increased immensely the range of these weapons, rendering 
them capable of inflicting fatal wounds even at the distance of a mile. Dr. 
Brinton informed me that he witnessed, in front of Petersburg, a soldier shot 
through both thighs, by an ordinary Minié ball, at the distance of one mile, 
which broke both femurs and inflicted a fatal wound. 

The arms in common use are the Sharp, Enfield, Chassepot, and needle 
gun. Some of these are breech-loaders. The same principle observed in 
the construction of small arms, namely, that of rifling the bore and changing 
the form of the missile, has been applied to guns of large size; so that an 
Armstrong gun will project a ball with considerable certainty to the distance 
of five miles. 

Balls are of three kinds,—the round, cylindro-conoidal, and egg-shaped. 
The old round ball was at one time formed of stone. At the Castle of Edin- 
burgh may be seen a monster cannon (Mons Meg) with a stone ball attached. 


GUNSHOT WOUNDS. 233 


Some of the balls used three hundred years ago weighed eight hundred, and 
some even eleven hundred, pounds. For the time, such projectiles were quite 
formidable in the work of destruction. In 1453, Mahomet II. battered the 
walls of Constantinople with stone missiles. 


Fia. 156. Fig. 157. Fia. 158. "Fra. 159. 
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The old round musket-ball (Fig. 156), as used by the English, French, and 
Russians, weighed from a trifle less than one ounce to one ounce and a half, 
the heaviest being that employed by the Russians. The musket-ball used by 
the United States government weighs 387 grains; calibre .69. 

Cylindro-conoidal balls differ considerably in size and weight. The Spring- 
field rifle ball (Fig. 157), calibre .58, weighs 500 grains; the Enfield rifle ball 
(Fig. 158) for the muzzle-loader was formerly 530 grains, but for the present 
breech-loader is about 450 grains; the Austrian ball (Fig. 159) weighs 400 


Fia. 160. Fria. 161. Fig. 162. Fria. 163. Fia. 164. Fria. 165. 


grains; the French Minié ball, 680 grains; the French Chassepot ball (Fig. 
160), 380 grains; the needle-gun ball is egg-shaped (Fig. 161), and weighs 
530 grains; the ball of the mitrailleuse is longer than the others, and weighs 
one ounce and three-quarters (Fig. 162); the Martini-Henry ball (Fig. 163), 
recommended for the British infantry, and made of lead hardened with tin, 
weighs about 428 grains; the Russian ball is heavy, and weighs one ounce 
and six drachms. Other conical balls are in use, as the Bavarian (Fig. 164), 
and that of the Snider gun (Fig. 165). 

Pistol-balls are generally conical, and at short range are quite as dangerous 
to life as those of larger arms. 

These missiles are sometimes charged with detonating powder, like that 
contained in percussion-caps, and are then designed to explode after entering 
the body. These have, I believe, by common agreement of nations, been 
withdrawn, as inconsistent with the spirit of modern warfare. 

Cannon-balls.—These, like the projectiles for small arms, are either round 
or cylindro-conoidal. They are made of iron, and weigh from one to one 
hundred pounds. The latter when fired from a rifled cannon, like the Arm- 
strong gun, prove effective at the distance of four or five miles. 

Shells are hollow spheres filled with gunpowder, and sometimes, as in the 
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shrapnel shells, with both powder and balls. The explosion of these missiles, 
sending fragments in all directions, sometimes does fearful execution. The 
Duke of Wellington, however, thought shrapnel shells of very little impor- 
tance, rarely disabling any one. 

Grape-shot consists of three layers of cast-iron balls contained in canvas, 
disposed about a central pin of wood, and secured together by a cord. The 
resemblance to a bunch of grapes explains the origin of the name. 

Canister-shot is composed of small cast-iron balls mixed with sawdust and 
contained in a tin case, which is closed at each extremity. . 

The effect of a change of form and the resulting momentum is to confer 
on the cylindro-conoidal ball a power of penetration far greater than that of 
the old round missile. As compared with the latter it is less likely to lodge 
in the body. Even at the distance of eight hundred or one thousand yards 
it will pass completely through a part, and at a shorter distance through 
three or four persons who may be in range. . 

The wounds which it produces are more severe. The destructive effects 
of the conical projectile are best seen in shot-wounds of the long bones. If the , 

momentum is not materially diminished it will i 
Fra. 166. pass through, making a simple perforation; if, 
on the contrary, its velocity has been in some 
degree spent, it will split and comminute the 
bone in a frightful manner. (Fig. 166.) Not — 
only is this the case, but the concussion will 
extend far beyond the limits of contact or | 
fracture, laying the foundation for subsequent 
inflammatory processes, such as osteomyelitis, 
which may involve the life of the entire bone. 
The case is very different with the old round 
ball, which passes through a bone, either making 
a small hole or breaking it into a few irregular q 
masses. Oftener it merely penetrates into the 
cancelli, or is flattened against the bone and 
remains in the tissues. In the case of wounds 
of the soft parts the difference is quite marked 
between the effects of the two projectiles. The 
eylindro-conoidal ball, moving at a marvelous 
velocity, destroys thoroughly the vitality of the 
parts for some distance around its track, so that 
sloughing follows to a much greater degree than 
after wounds by the old round missile. 
Comminuted fracture of femur pro- Again, the cylindro-conoidal ball is much less. © 
frmy Medical Museum US: likely to be turned out of its course or deflected. 
This is not to be ascribed to the mere momentum 
alone, but also to its form and axial revolution. The eccentric course of a 
deflected ball is a curious fact. A very trifling circumstance may determine 
it, such as the angle of contact, a tendon, a muscle in a state of contraction, 
a piece of coin, a handkerchief, or some other object. A ball so changed in 
its course may follow a very circuitous route. It may enter the front sur- 
face of the chest, follow the curve of a rib, and pass out opposite, at the 
side of the spine, or remain among the muscles of the back, thus making 
half the circumference of the thorax; or, striking the forehead, it may 
follow the convexity of the cranium and lodge or emerge at the occiput. 
Hennen gives six fatal cases in which balls followed the concave or per 
surface of the ribs. In two of these the bullet entered on the right side 
of the sternum, and, passing between the lungs and the pleura costalis, 
traversed the left side, escaping at the spine. In two other cases the ball 
entered the abdomen near the umbilicus, and, running between the parietes. 
and the viscera, made its exit at the side of the spine directly opposite.* 


* Hennen’s Military Surgery, p. 37. 
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The same author relates the case of a friend, in whom the ball entered over 
the thyroid cartilage, made the entire circumference of the neck, and was 
found lying in the wound of entrance. Ballingall* mentions a case which 
had been related to him by Mr. Gulliver, in which a musket-ball entered the 
posterior part of the thorax, followed its concave surface, and was found 
lodged in the inner surface of the sternum. It is this circuitous route of 
balls which leads often to the hasty and erroneous conclusion that a cavity 
has been directly crossed by the projectile. The manner in which balls pass 
through the body without damage to blood-vessels, nerves, or viscera is very 
remarkable. It was not uncommon during the War of the Rebellion to meet 
with instances in which a bullet went through the neck or axilla at the 
portions most crowded with structures essential to life, with impunity; and 
examples are cited of balls traversing the abdomen without damage to its 
contents. 

When a deflected ball takes a circuitous course under the skin, its track 
will sometimes be revealed by a red wheal or discoloration beneath the skin, 
made by the extravasated blood finding its way to the surface. 

Openings of entrance and exit—W hether the projectile be round or cylindro- 
conoidal, the opening made in entering is smaller than that made in leaving 
or passing out of the body. The opening of entrance is usually smaller than 
the ball, owing to the elasticity of the skin. The edges are generally inverted, 
perhaps ecchymosed. If the ball be round, the opening will have very much 
the same form; if conical, it may be irregular, slit-like, or cruciform. The 
opening of exit will be larger, often lacerated, and the edges everted. This 
is just what occurs in firing a ball through a board, or even in driving a 
nail through the same. In the old round ball, as well as in the conical, the 
degree of difference between the relative sizes of the openings of entrance 
and exit will be in a great measure determined by the momentum. Should the 
projectile enter the body with undiminished velocity, and pass through, the 
difference in diameter between the orifice of entrance and that of exit will not 
be great. If, however, the momentum has been diminished by atmospheric 
resistance and the attraction of gravitation, or by the resistance encountered 
in vo through a part, or by all these combined, the openings of entrance 
and exit will both be comparatively large, especially the latter, inasmuch as 
the ball in escaping is not only passing from a denser into a rarer medium, 
but it is the ball, plus a certain quantity of displaced tissue, which must be 
accommodated. It is the operation of these causes which determines the 
eversion of the edges of the opening of exit. There are exceptional circum- 
stances which serve to make the opening of entrance the larger of the two, 
as where the ball carries with it some foreign body and buries it in the flesh. 
Every author on military surgery gives examples of this nature. Hennen 
mentions an instance in which a projectile carried a piece of the cranium of 
one soldier and produced by it a large lacerated wound in the thigh of a 
second; another in which the wound of entrance, situated in the thigh, was 
magnified by a portion of the ulna with its olecranon process; and still another 
in which a tooth was carried along with the ball and lodged in the temple of 
a soldier. Hamilton relates a case in which a number of teeth with a ball 
- were removed from the neck above the sternum. I have seen a similar effect 
produced by a part of an officer’s saddle being broken off and driven before 
the ball into the thigh. A conical ball in the course of its flight may be so 
altered in position as to enter the body with its long axis parallel to the sur- 
face, thus making a large, ragged wound of entrance, and, by encountering a 
certain kind of resistance in its passage, may have its direction so changed as 
to emerge apex foremost, making the wound of exit smaller than that of en- 
trance. It is possible for the opening of entrance to be also that of exit. Such 
cases are certainly very rare; but the possibility of their occurrence is shown 
in the case related by Hennen, in which a ball, after passing round the neck, 
lay in the opening of entrance; or it may occur in another way, by the projec- 


* Outlines of Military Surgery, p. 209. 
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tile striking a bone and rebounding through the opening made in entering. A 
single ball may make two openings of entrance and a like number of wounds 
of exit, as where the forearm is flexed upon the arm or the leg upon the thigh 
at the time of being struck by a ball, in which position the missile may pass 
through the forearm or thigh and afterwards enter and pass through the arm 
or leg. There may bea single point of entrance and several of exit. This is 
likely to be the case when a ball on entering strikes some salient object and 
is divided into several fragments, each of which in passing out makes an 
opening for itself. Larrey and Guthrie furnish each an example in which 
there were six openings of exit. Again, there may be two or more openings 
of entrance and one of exit produced by the ball striking some object on 
which it is split into two or more pieces, each entering the body by a separate 
opening, while one only has sufficient momentum to pass out. 

Change which the ball undergoes after leaving the gun—aA ball traveling 
with sufficient momentum to pass through a part, and making only a flesh- 
wound, will be very little changed in figure or appearance. Especially is 
this true of the conical bullet, which is more solid than the round one, 
being compressed into form, and not cast in a mould, as was the old 
spherical projectile. There is usually on one side of the base of a ball 
which has been fired, an oblique or flattened surface, supposed to be due 
to the manner in which it leaves the gun. When a round ball strikes point- 
blank against a resisting body like bone, it will be flattened; if conical, the 
point will be blunted and the body often bent upon itself, contorted, or 
changed into an irregular, shapeless mass. If only a portion of the conical 
extremity strikes against the metal of the soldier’s accoutrements or against 
bone, it will be planed, leaving a smooth facet on one side. The dividing 
of balls into several pieces is usually produced by the encountering of solid 
objects before entering the body. Kxamples of balls altered in form by 
er 9 are shown in Fig. 167, kindly, furnished by the Surgeon-General 
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Balls with little momentum.—The effect of diminished velocity on rifle-balls 
has already been noticed,—that of causing deflection or lodgment in the 
body. Studied in connection with cannon-balls, this effect is very remark- 
able. Such a projectile, moving at great velocity, will produce the most fearful 
destruction of parts, carrying away a limb, leaving the soft parts hanging 
in shreds and the shattered bones protruding below, or, if the contact be less 
direct, sweeping off the flesh to the bone, and yet perhaps not prostratin 
the individual. When the momentum of such a ball is largely expende 
by the conjoined influence of atmospheric resistance and gravitation, or by 
ricochet, it is by no means disarmed of its power to do harm, though rolling 
slowly over the ground; and when we consider the amount of force that is 
necessary to move so great a mass of metal even at this slow rate, together 
with the weight itself, it is not difficult to understand those cases in which 
a foot has been hopelessly destroyed by thoughtlessly placing it against such 
a body with a view to arrest its progress. The capacity of such a ball to 
produce the most extensive bruising, or even laceration, of internal organs, 
without leaving any external marks of violence, is well known. This at one 
time was attributed to what was called windage,—that is, the sudden conden- 
sation and expansion of the air as the ball passed close to the body. Such 
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was the explanation given by Forbes,* of Edinburgh. Mr. Ellis thought it 
was produced by electrical changes caused by the rapid flight of the ball. 
Guthrie’s explanation is doubtless the correct one. He considered that a 
low instead of a high rate of velocity of the ball, and actual contact instead 
of contiguity, were required. When the momentum is in a great measure 
expended, the ball rolls on its axis over the surface like a wagon-wheel, and 
this determines the internal damage of organs whose texture is not very 
strong, whilst the skin, from its great elasticity, presents little evidence of 
injury. 

Character of gunshot wounds.—W ounds made by balls are both contused and 
lacerated, and they heal by granulation. Even when the vulnerating projectile 
is fragmentary, as a split ball or a portion of an exploded shell, the parts are 
scarcely ever divided after the manner of an incised wound. In consequence 
of this, such injuries are followed by sloughing, and in most instances through- 
out the entire length of the tract, though not to the same degree in all parts 
of the body. Usually the circumferential extent to which the vitality is 
destroyed will be greatest about the point of entrance, diminishing gradually 
from this to the orifice of escape; that is to say, the death will be most ex- 
tensive where the velocity of the projectile has been greatest. This explains 
the fact that the eens of entrance frequently becomes, in a few days, 
larger than that of exit. If we study closely a gunshot injury, the structures 
in the neighborhood of the wound will be found to differ in their appearance. 
For a short distance around the opening made by the ball the parts will be 
bruised, compacted together, and of a pale-red color. Nearer the circum- 
ference, in a short time, an inflammatory process will be found at work 
infiltrating the parts with a transudation of fibrinous matter and cells; and, 
still farther out, there will be an increased afflux of blood, with an ceedematous 
condition, due to the presence of serum. In this inner circle we recognize 
structures so pulpified that they must be cast off as a slough; in the second, 
a work of separation, suppuration, and the materials of reconstruction, or 
granulation-tissue; and in the outer, or third, an area of blood-determination. 

Relative frequency with which different parts of the body are wounded.—Zetzell, 
in speaking of the portions of the body most frequently injured by balls,+ has 
given the following estimate: for every two persons shot in the belly, there 
will be three or four wounded in the neck and breast, seven in the head, ten 
in the arms and hands, four in the hips, five in the legs, one in the knee, and 
two in the feet. All such calculations, however, come short of the truth, and 
are subject to great variations from different circumstances, as the nature of 
the ground or of the defense, and the relative position occupied by contending 
bodies of troops. In the late War of the Rebellion the position of the wounds 
differed very much in different engagements. 

Symproms.—These are local and constitutional. 

The local symptoms vary much, according to the position, structure involved, 
extent, and personal peculiarities. Many wounds are received without the 
person being even conscious of the fact. A soldier, in the heat and excite- 
ment of a closely-contested battle, may forget the injury until the day is lost 

or won. General Hancock, at the critical battle of Gettysburg, though he 
received’a dangerous wound of the thigh, was for some time unconscious of 
the injury. Usually, however, there is a feeling of a sharp blow, a sting, a 
warm sensation, or a sense of numbness. An examination reveals the hole 
made by the bullet. If a nerve be touched, the pain may be exquisite, and 
compel the strongest man to cry out. The suffering is sometimes experienced 
in a part remote from the injury, as in the arm after a wound of the neck 
injuring the brachial plexus of nerves. Where a bone is broken, the pain is 
usually severe. When a ball divides an important nerve, like the median or 
the sciatic, there will be loss of power in the parts supplied by these trunks. 
When a bullet passes through the brain, the wounded man will, if making a 
charge at the time, fall forward to the earth. When struck in other parts 
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of the body, the soldier may stagger, yet-recover himself, or he may reel and 
fall to the ground. On the battle-field of Gettysburg many of the slain lay 
upon the back. 

Hemorrhage-—Hemorrhage may be primary or secondary. Most persons 
who die on the field perish from this cause. Where vessels of small size are 
divided by a ball or other missile, or where a limb is torn away by a cannon- 
ball, there will be little bleeding, the coats of the vessels being lacerated and 
twisted, conditions unfavorable to hemorrhage. Where a large trunk is torn, 
like the femoral, carotid, or subclavian, the bleeding will be profuse from 
both the wound of entrance and that of exit. The danger will be less if at 
the time of the injury the vessel be completely severed, as the ends are 
thereby enabled to contract within the sheath, thus favoring the formation 
of a clot both in the surrounding tissue and within the lumen of the artery. 
A wound may not bleed at the time of its reception, yet after reaction may 
pour out a serious and perhaps fatal amount of blood. There is also a con- 
cealed hemorrhage following penetrating wounds of the chest or abdomen, 
which is dangerous because out of sight. There may be a concealed bleeding 
even in wounds of the extremities, due to the circuitous route of a ball or toa 
change in the relation of parts after the reception of the wound. I witnessed 

“such a case in a young man who had accidentally shot himself through a 
portion of the calf of the leg in which no vessels of importance could have 
been injured in the ordinary extended position of the member, yet a quiet 
hemorrhage had been going on for some time, forming a large collection in 
the limb, without a drop flowing externally. Internal hemorrhage is in- 
dicated by prolonged shock, pallor, and nausea. 

Secondary hemorrhage—This is a common sequence of gunshot wounds. 
Vessels are frequently contused or grazed by the passage of a ball, and sub- 
sequently the parts die and separate as a slough, giving rise to secondary 
bleeding. It may follow sloughing of the contiguous parts, in which the 
artery becomes involved by extension of the disease, or it may be due to a 
spiculum or sequestrum of bone or a fragment of shell changing place and 
wounding a vessel. Secondary hemorrhage occurs from the sixth to the 
fourteenth day after a wound, though it may be delayed several weeks, and 
in a case given by Chisholm three hundred and twenty-eight days elapsed 
before its appearance. When secondary hemorrhage takes place, it is ordi- 
narily without premonition; there is a sudden outburst of blood, which may 
prove almost instantaneously fatal, but more commonly induces fainting, 
by which it is temporarily arrested. 

ConsTITUTIONAL Symproms.—The dominant constitutional feature of a 
gunshot wound is shock. The degree of shock present is subject to great 
variations, from peculiarities of mental and physical organization as well as 
from the nature of the part involved. One man will have a limb carried 
away or suffer extensive laceration of structure, and yet betray little if any 
‘perturbation, while another, with a wound of trifling significance, will grow 
faint and deadly pale, his skin will become wet with a cold perspiration, 
and vomiting and tremors may follow, with such great mental agitation as 
frequently to assume the form of delirium or hysterical raving. This “shock,” 
however it may be modified by physical and mental conditions, is, as a rule, 
determined, both as to continuance and degree, by the severity of the injury. 
When a ball traverses a cavity and wounds an important organ, or crashes 
through a large joint like the knee, breaking the bones into pieces, it will be 
well pronounced. Even when wounds appear unimportant, we may measure 
their danger by failure or delay on the part of the patient to react. Many 
wounded men die of shock, either on the battle-field or after their removal. 

Proenosis.—There are so many contingencies which may befall wounded 
men that it is very difficult to forecast the result of any given case. The 
slightest scratch may be attacked by erysipelas and terminate fatally in one 
person, while another may struggle successfully through the most serious 
injuries of the brain or chest. General Mitchell, after encountering the 
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dangers of many hotly-contested fields unharmed, finally died from a trifling 
abrasion of the skin over the tibia, received in stepping from a boat at Pitts- 
burg Landing. Hospital gangrene or erysipelas may break out and decimate 
a camp; pyzemia, especially where the bones have been extensively damaged 
or much blood lost, destroys many men; secondary hemorrhage adds to the 
mortality; tetanus will claim a certain number of victims. This last disease 
is most common after naval engagements, perhaps from the wounds being 
made so frequently by splinters. Sir Gilbert Blane states that out of eight 
hundred and ten wounded in the West Indies during the battle in April, 
1782, twenty cases of tetanus occurred, or about one in forty.* Stromeyer 
informs us that one in three hundred and fifty wounded in the Schleswig- 
Holstein War perished from tetanus. Larrey, in his “ Mémoires,” says that 
the disease was very common among the wounded near the Nile during the 
campaigns of Bonaparte in Egypt. In the War of the Rebellion numerous 
cases were observed. 

Then there must be taken into the account the hospital accommodations, 
which are often insufficient to receive the wounded, especially after a bloody 
battle. Overcrowding, insufficient hospital supplies, too few surgical assist- 
ants or nurses, unhealthy localities, and epidemic influences, with others 
which might be enumerated, are all subjects to be considered in venturing 
a prognosis. Should the patient escape unscathed from such an array of 
enemies, there are still others which claim no small number of victims, among 
which may be mentioned prolonged suppuration from bone disease, which 
may destroy the patient by sheer exhaustion or by developing into activity 
some latent weakness, like tuberculosis, kidney degeneration, or aneurism. 
A ball may remain long encysted, and yet suddenly become displaced and 
drop into the chest or brain and provoke a fatal inflammation. Old sinuses 
which remain open are ni noses to attacks of erysipelas which may destroy 
life. Neuralgia also may be excited, and by its continued severity wear out 
the sufferer. Even if he escapes all these, there remains the possibility of 
paralysis and epilepsy; to which may be added deformities from inflamma- 
tory conditions of the fascie, tendons, and articulations. 

TREATMENT.—The treatment of gunshot wounds is divided into provisional 
and permanent ; or that which is proper at the time of the accident and that 
which is demanded after removal to a hospital or home. In military practice 
it is common, both with our own and with other nations, to establish, at con- 
venient and well-sheltered points, different corps of surgical assistants, who 
can render prompt aid in cases of urgency, and afterwards forward the 
patients by ambulances and stretchers to the field- or more distant hospitals. 
The functions of the surgeon in this first work consist in the administration 
of wine, whisky, aromatic spirits of ammonia, or similar restoratives to re- 
lieve shock,—directing that the head be kept low. He is to remove any 
foreign bodies that are exposed to view, apply wet compresses and a few 
turns of a roller over the wound, or adjust a splint to a broken limb. When 
there is profuse bleeding, the vessel should be tied at once, or, if that be not 
feasible, the hemorrhage should be controlled, for the time, by a tourniquet, 
-or by the finger of an assistant applied in the wound. Tourniquets for the 
most part are painful instruments if they are long retained on a limb, and are 
not without danger to its life. The instrument known as Lister’s, figured on 
page 162, is the least objectionable, as the pressure operates only on opposite 
surfaces of the limb, leaving the venous circulation without embarrassment. 
In a case of great emergency, and in the absence of proper instruments or 
professional skill, the Spanish windlass (Fig. 83, page 161) could be used as 
a temporary expedient. 

Permanent treatment—W hen the regimental hospital is reached, then com- 
mences the permanent treatment. This may be included under the following 
heads: 1, the relief of shock; 2, the arrest of hemorrhage; 3, the removal 
of foreign bodies, which includes the extraction not merely of balls, but 
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also of portions of clothing, fragments of comminuted bone, and extraneous 
matter of whatever kind; and, 4, the control of inflammatory action and the 
employment of all means tending to the restoration of the patient. 

1. The relief of shock—W here the shock is slight, it will pass over in a short 
time, demanding nothing more than the recumbent position, a little warm 
broth, a sinapism over the precordial region, and external heat to the ex- 
tremities and spine. Where it is more profound,.in addition to these meas- 
ures, the head must be kept low, in order that the brain may receive a suffi- 
cient supply of blood; and diffusible stimulants, such as brandy and ammonia, 
should be administered by the mouth, or injected into the bowel if the patient 
cannot swallow. If there is reason to believe that internal bleeding exists, 
it will be necessary to exercise caution in establishing reaction too rapidly: 
accordingly, when the pulse, and the color and temperature of the skin, begin 
to return to the normal standard, stimulants should be withheld, or given 
very sparingly. 

2. Arrest of hemorrhage-—W here the bleeding is slight, amounting only to 
a free oozing, elevation of the part, cold, and compression will suffice for its 
arrest; when from a vessel of magnitude, the artery should be sought for, 
by enlarging the wound, and both of the divided extremities be tied, at the 
earliest possible moment, as the difficulty of the operation is greatly increased 
after inflammatory infiltration takes place. It is far better to secure a bleed- 
ing vessel in the wound than to tie the chief trunk at a distant point. In 
cases where the damage is of such a nature as to require the removal of the 
limb, there will be no necessity for ligating vessels before the amputation, 
except where the condition of the patient will not warrant a resort to primary 
removal. 

3. Removal of foreign bodies—This, of course, involves the examination of 
the wound, which should be made at the earliest possible moment after the 
patient reaches the regimental hospital, in order that a correct diagnosis may 
be made. The patient at this time is in the very condition for such an exami- 
nation. The sensibility of the wound is not acute, and there is no swelling 
or inflammatory alteration of the adjoining parts. While it is quite true that 
balls become in many instances encysted, yet even in such cases they are 
liable to become displaced by the movements of muscles and give rise to ab- 
scesses; or, dropping from the walls of the thorax or abdomen into these 
cavities, to excite fatal inflammation. Nor is there any period at which such 
accidents may not occur. I have removed balls which have remained quietly 
encapsulated for years, yet finally broke away from their beds and provoked 
suppuration. Professor Gross removed a ball, weighing six drachms, from 
the leg of a patient where it had remained for forty-nine years. Of four 
thousand soldiers having balls or other foreign bodies in their persons, ex- 
amined by Hutin during a period of five years, twelve only had not suffered. 

Since the War of the Rebellion, cases are constantly presenting themselves 
to surgeons in which balls have remained in the body quiescent for ten years, 
and then have begun to create trouble, requiring removal. 

That the examination may be conducted under the most favorable circum- 
stances, it is essential that the patient be placed, as nearly as can be ascer- 
tained, in a position corresponding to that which he occupied at the time of 
receiving the wound. This often gives the clue to the position of the ball. 
It is only in this way that it is possible to explain the character of certain 
wounds. <A soldier, during the late war, while standing on a height and 
having his arm raised at full length preparatory to ramming home a charge, 
—his rifle being a muzzle-loader,—was shot in the back by a person occupying 
a lower position. The ball lodged under the skin at the back of the wrist, 
from which it was extracted. It had, consequently, passed the whole length 
of the back, over the shoulder, and along the arm to the hand. The behavior 
of the ball was entirely inexplicable until it was discovered that the man 
was loading at the moment of receiving the wound. A proper observance 
of this rule will convey much valuable information by enabling the surgeon 


| 


GUNSHOT WOUNDS. 241 


to compare the openings of entrance and exit, as related to joints, bones, great 
vessels, and cavities. When there is but a single opening, the inference is 
that the ball is somewhere in the part. The exceptional cases are exceed- 
ingly rare. Even should there be two openings, the one corresponding to 
that of entrance, and the other to that of exit, it does not follow that no 
foreign body remains in the flesh. The ball may have carried in portions 
of clothing, buttons, or bone, which remain, while the projectile has passed 
through. The best instrument for the exploration of a gunshot wound is the 
finger. The information which it communicates is accurate and conclusive. 
The finger-nail should be guarded by scraping it over a piece of soap to fill 
up the space beneath, that no unnecessary violence may be done to the wound. 
If the finger is too short, we can sometimes, by making counter-pressure with 
the other hand, bring the foreign body sufficiently near to be touched. By the 
direct use of the finger, balls, and soft substances, such as wads or portions of 
clothing, are readily recognized; so also may be ascertained the degree of 
comminution in a bone, the injury done to a joint or a cavity, and the amount 
of laceration in the subcutaneous soft parts. The whole question of amputa- 
tion may be determined alone on the mental information acquired by the 
sensations transmitted from a very small surface of a finger. When the 
finger is too short to reach to the full extent of the wound, it must be sup- 
plemented by instrumental prolongation. For this purpose we have recourse 
to probes. A probe should be of silver, nine inches long, with an enlarged 
and rounded extremity, and sufficiently flexible to admit of its being bent 
so as to follow other than straight passages. (Fig. 168.) It should be 
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Silver probe. 


used with a gentle and light hand, in order to avoid making false passages by 
getting out of the track, and to commit no injuries to vessels which lie in its 
course. As other substances—such as bone—may communicate impressions 
similar to those made by contact of the probe with a ball, and that operations 
may not be made on a mere presumption of the presence of a bullet, a very 
ingenious instrument was devised by Nélaton, which consists of a little ball 
of china or porcelain on the end of a long probe (Fig. 169), which on being 
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brought in contact with lead receives a mark, or when striking against a 
fragment of shell takes an impression of rust, which remains on withdrawing 
the instrument from the wound. Other ingenious methods have been devised 
for a similar purpose, such as Ruhmkorff’s electric apparatus, the electric 
probe of Favre of Marseilles, De Wilde’s signal-bell, and the sounding-board 
_ probe of L’Estrange. Such complicated devices are not adapted to general 
use. The Nélaton probe, with all its advantages, may lead the surgeon astray, 
as when a ball in passing through or in grazing a bone has a portion of its 
lead planed off, which adhering to the surface of its track may communicate 
the characteristic stain to the ball. The instrument of Dr. Lecompte, by 
which a fragment of lead may be pinched off, was esteemed useful by Long- 
more and others. The articulated probes, or rubber bougies, have little prac- 
tical value. When a ball is touched, the sensation communicated to the finger 
is that of a solid, perhaps irregular-shaped, body. Short and frequent taps will 
assure the surgeon of its presence. The location of a projectile is sometimes 
revealed by the loss of power or the painful condition of a part, showing the 
missile to be in contact with certain nerves. A dusky-red line and emphy- 
sematous crackling serve, in certain cases, to disclose its course. 


242 ve WOUNDS. 


When the balls or other foreign bodies have been discovered, the next step 


is theirremoval. For this purpose a great variety of bullet extractors, scoops, 
and gimlets have been invented. Of these there are two which practically 
supersede all others, that of Thomassin (Fig. 170), and those of Gemrig 
and Kolbe, which are essentially alike in their construction. (Fig.171.) The 
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Gemrig’s bullet forceps. Grasping a ball. 


Thomassin forceps are eight inches in length, with delicate blades, which 
are each armed at the extremity with a sharp tooth, and which are well 
designed to sink into and command a strong hold on a ball. The forceps of 
Gemrig and Kolbe differ from that of Thomassin in the possession by one 
blade of two branches, arranged 
in a fenestrated manner and ter- 
minating in short teeth. The 
<Z instrument which is sometimes 
TTS) gk Gees tithes batteadtbet called Thomassin’s (more prop- 
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erly Coxeter’s, Fig. 172) is de- 


signed to fasten the ball between a fixed surface and a movable stilet, and is 
much more ingenious than useful. There is another bullet forceps, the blades 
of which can be disjoined, introduced separately, and afterwards locked. It 
has few advocates. 

In using the bullet forceps it should be introduced closed and carefully 
conducted along the tract to the point designated by the finger or the probe 
until the foreign body is reached. The blades should then be expanded and 
made to embrace it, and when firmly infixed should be used both as a lever 
and tractor in the extraction of the ball. It is surprising what an amount of 
force is necessary sometimes to effect the removal of a ball, even when lying 
in the soft parts, in consequence of the fibres of the latter sinking into the 
irregularities of the metal. It will facilitate the removal of foreign substances 
if, while the finger is in the wound, any shreds or fibres of tissue which may 
intersect it be pressed aside, thus clearing a way for the forceps. 

When the ball is found flattened into a distorted mass, or when the foreign 
body, whatever it may be, is irregular in its form, care should be observed 
that it be grasped in such a way that its long axis shall correspond to the 
course of the wound. Forcibly tearing a body through the tissues, regardless 
of incompatible diameters, may inflict serious damage to important structures. 
In the extraction of fragments of shells it may become necessary to enlarge 
the wound. 

When a ball does not pass entirely through a part, but is felt lying either 
under the skin or in the muscles below on the opposite side, or out of reach 
through the opening of entrance, it should be fixed by proper pressure with 
the finger, to prevent a change of place, and then reached by cutting directly 
down upon it. 
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Portions of clothing are best detected by the finger, as are also splinters or 
fragments of bone, and are most easily removed by the ordinary dressing for- 
ceps. In dealing with bone-splinters or fragments, we must be guided by the 
extent of periosteal attachment. Ifa piece is entirely separated from its bony 
and periosteal connections, there can be only one course proper, and that is its 
removal at once. If a splinter is disconnected with the bone, and has a very 
slight periosteal connection, that is, so slight as not to exceed one-fourth of 
its surface, it should be extracted; when exceeding this, it is better to re-adjust 
it and leave it undisturbed. The idea that all such splinters, not entirely 
separated from their connections with the bone, should be pressed into place, 
under the impression that they will become incorporated with the new bone 
or callus, and thus, like splints, give solidity to the union, is unsound both 
in theory and in practice; no vital union will ever occur. That they may 
become imbedded in the callus—that is, encysted—is not improbable; I have 
seen this take place; but they will eventually give trouble, by exciting inflam- 
mation, suppuration, and necrosis in the new bone as well as in the soft parts, 
after the manner of a sequestrum, and will require removal. 

Where there is much comminution and the fragments are driven into the 
cancellated structure, either amputation or excision must be resorted to. 
When balls are imbedded in bone, 
their removal is just as important as Fig. 173. 
when in the soft parts. Ifa portion 
of the missile projects, it may be 
seized with the Thomassin forceps Ss = 
and extracted ; or it may be dislodged Lever to dislodge a ball from its position. 
first by a lever (Fig. 173) and then 
removed by the forceps or scoop. If deeply buried in the bone, the latter 
should be cut away at one point until the lever can be carried beneath it. It 
may be necessary to enlarge the opening in the soft parts to effect this. 
Lastly, it may be extracted by the instrument which combines the screw and 
forceps. 

There is a limit to the search for balls and other foreign bodies: first, in 
cases where all the ordinary measures have been exhausted without success 
in trying to ascertain their position; secondly, where they are lodged in 
such inaccessible localities, as the lungs, brain, and other parts, that the 
dangers to structure in attempts at removal would be greater than those 
resulting from the presence of the foreign body itself. 

4. Local and constitutional treatment—After the removal of all foreign 
matters and the shaving of the hair, the wound should be thoroughly 
cleansed by spraying it with carbolated water and covering with a pledget of 
lint or paper-mass soaked in the same liquid or in carbolic acid and sweet oil, 
the dressing being secured by the turns of a roller loosely applied, so as not 
to confine the discharges. If the wound be in the arm, the limb should be 
placed in an easy position upon a splint, in order to maintain entire quiet ; 
if in the leg, the patient must be placed in the horizontal position in bed. 
The treatment of gunshot wounds by irrigation, where there is much lacera- 
_ tion of the soft parts, as frequently occurs in the bursting of guns or shells, 
has yielded such splendid results in my hands that I always resort to it 
when feasible, using water containing either carbolic acid or permanganate 
of potash. During an active campaign, when there are many wounded, 
where the hospital accommodations are only temporary, and the patients are 
in transition from place to place, it is impossible to carry out the antiseptic 
treatment with sufficient detail, and therefore the most eligible dressing is 
plain cold or iced water, with or without the addition of a little laudanum, 
frequently wetting the pledget in order to keep it cold. Cold water is not a 
modern dressing: it was used by Larrey, Guthrie, and others. No attempt 
should be made to close such wounds by strapping or other means; close 
union is not to be expected. The opening must fill up by granulation ; and 
this will be preceded by inflammatory, suppurative, and sloughing processes, 
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which demand a free exit for the discharges. In twenty-four hours after 
a wound has been received, the parts around become a little swollen, less 
pliable than in health, with a circle of inflammatory redness, and with in- 
creased sensibility. A little thin transudation may escape from the orifice 
made by the bullet. The inflammation results in suppuration in four or five 
days, by which dead tissue is detached and escapes with the discharge, 
after which granulations spring up, and the opening closes after an uncertain 
period of delay. The practice at one time popular with French surgeons, of 
laying open the entrance’and sometimes the whole track of gunshot wounds, 
with a view to change their character or to convert them into incised wounds, 
has at present but few advocates. It is useless to close the external orifice 
by quick union when a process of mortification is going on in the deep parts, 
the products of which must find a way of escape. When a wound is exten- 
sively lacerated and the patient enfeebled by imperfect reaction, the cold water 
must be used with caution, or the vitality of the parts, already impaired by 
local and general violence, may be hopelessly destroyed under the depressing 
influence of cold. The temperature of the water in such cases should be very 
little below that of the body. As soon as suppuration is established, a tepid 
liquid should be substituted for a cold one. At this time the parts are to be 
carefully scrutinized, and if an abscess forms, free incisions should be promptly 
made; otherwise extensive burrowing of pus will follow. These punctures 
should be so planned that by their dependent openings a good drainage will 
be secured. There are sufficient reasons in all such cases to apprehend the 
diffusion of pus among the components of a part, as the different planes of 
tissue which serve to limit these products have been opened into one another 
by the penetration of the projectile. Should the wound prove indolent or 
the discharges unhealthy, the condition of the sore may be improved by 
injections of carbolated water, salicylic acid, or very dilute alcohol. When 
attacked by erysipelas, followed by much tension, free incisions become im- 
perative, in order to unload the subcutaneous tissue and prevent suppura- 
tion and sloughing. After this the best application is old linen saturated 
with carbolated water and laudanum (carbolic acid, one drachm; water, six 
ounces; laudanum, three drachms). Gunshot wounds usually heal first at 
the point of exit, the granulations gradually advancing to the opening of 
entrance, which closes and cicatrizes last. Neudorfer thinks this is due to 
the changed movement of the ball, by losing its rotary motion as it leaves 
the part, and producing in consequence a division of the structures similar 
to that in an incised wound. It is by no means established that such a change 
of motion occurs; and I incline to the opinion that the difference is to Ge 
ascribed to diminished momentum, and a correspondingly less degree of 
injury to the parts. 

The slow progress in healing which so often characterizes this class of 
wounds tends to impair the nutrition and functions of the limbs. The 
muscles waste, the joints become stiff, and the tendons move painfully 
through their sheaths. This should be counteracted by friction with stimu- 
lating liniments or alcohol, conjoined with systematic movements. The 
tendency to contraction of muscles, either from the flexed state of the limbs 
or from local irritation transmitted along certain nerves, must be carefully 
watched, and resisted by extension and passive motion, or even by tenotomy 
where these fail. 

After relieving shock and securing reaction, by the means which have been 
already described, as preliminary to all other treatment it is the duty of the 
surgeon in severe cases to enforce absolute rest. The bowels should be regu- 
lated, opiates administered to relieve pain and procure rest, a nutritious diet 
and thorough ventilation enforced, and stimulants and tonies administered 
in cases where there is prolonged suppuration. As many wounded men are 
brought from miasmatic localities and from overcrowded hospitals, there may 
be an additional complication in the development of malarial fever or intes- 
tinal troubles, such as diarrhcea and dysentery, all of which militate against 
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the repair of the wounds. In such instances quinine must be given freely, 
and for the intestinal trouble scruple doses of subnitrate of bismuth, with 
one-eighth of a grain of morphia, three times a day. In cases where there 
is relaxation of the bowels, with anemia, the liquor ferri pernitratis, in doses 
of eight or ten drops, largely diluted with water, and administered three 
or four times a day, will have a good effect. If the diarrhcea depends upon 
ulceration in the lower part of the colon, injections of nitrate of silver will 
be productive of good. No remedies, however, will avail much without a 
properly regulated diet ; and no other article of nutrition is so useful as milk. 

During the last year I was consulted by a physician who had suffered con- 
tinuously with chronic diarrhcea ever since the close of the late war. He 
had been a prisoner in the Libby prison, and contracted it at that time. The 
peculiar pain which he experienced induced me to examine the lower end of 
the bowel, where I discovered at the verge of the anus a fissure, for which I 
divided the underlying fibres of the sphincter. The operation cured both the 
fissure and the diarrhcea. 

Secondary hemorrhage—As secondary hemorrhage is liable to follow gun- 

shot injuries, every precaution should be taken in anticipation of such an 
event: especially should there be unwearied watchfulness when the region 
traversed by the ball is in the neighborhood of important vessels. These 
_ after-bleedings occur rarely earlier than the seventh or later than the twen- 
tieth day, as it is during this period that sloughs are ordinarily detached. 
Occasionally the hemorrhage may be postponed to a much longer time, so that 
the vigilance should not be relaxed for several weeks. To be entirely prepared 
for such an event, a tourniquet should be placed loosely about the part when 
feasible, and minute instructions given to both nurse and patient as to its 
erer position and the mode of screwing it down. The localities of the great 
lood-vessels should be marked at those points where digital pressure can be 
applied with the best effect, and full directions must be given to the patient 
to command the orifice of the wound with his finger should bleeding occur. 

When hemorrhage does arise, the case has assumed the gravest proportions, | 
and in this event there are three courses left to the surgeon: first, to enlarge 
the wound, search for the vessel, and tie both of its extremities; second, to 
tie the main artery in its continuity; and, third, to amputate. If the first 
course be determined upon,—and in my opinion it should always take the 
precedence of the other methods,—it should be executed at once, and the 
ends of the vessel made secure with the animal ligature ; after which the limb 
should be elevated, to diminish the force of the blood-stream in the faulty 
vessel. 

The sloughing condition of the soft parts, and an imperfect thrombus, are 
the chief factors immediately concerned in determining the hemorrhage ; and 
these depend upon a defective state of the blood and an imperfect nutrition 
of the tissues about the wound. To correct these constitutional and local 
defects it is necessary that the patient should have an ample supply of nu- 
tritious food, with a proper proportion of sound vegetables. Wine, whisky, 
or brandy, in moderation, will be indicated, together with quinine, iron, and, 

not the least important, plenty of fresh air. 

The wound should be kept free from all the products of decomposed tissue 
by being frequently washed with a solution of permanganate of potash and 
injected with either carbolated water or dilute alcohol (one part of alcohol 
and eight parts of water). 

In addition to these measures, the precautions against another bleeding 
must be renewed, and nothing left undone in the way of preparation for such 
an event. Let it be remembered that it is the amount of blood lost on such 
occasions which often decides the battle for life, and which, too often, induces 
a fatal pyeemia. Should the hemorrhage be renewed, let the vessel be tied in 
its continuity with the animal ligature, and the same after-treatment be pur- 
sued as in the first instance; should this likewise fail, then let the limb be 
removed within the limits of sound structure. 


246 ° WOUNDS. 


Amputation and Excision in Gunshot Wounds. 


The damage inflicted by gunshot projectiles will demand in many cases a 
resort to amputation. It will scarcely be doubted that in the exigencies of 
military practice many limbs are doomed to the knife, and very properly so, 
which in civil practice could be saved. I have on several occasions heard the 
remark made that many limbs had been needlessly sacrificed by surgeons 
during our late war,—a charge entirely unfounded in fact. Indeed, I am 
quite satisfied from personal observation that if any error was committed 
it was in efforts to save limbs, and not in their removal. Amputation in 
properly selected cases is a most humane procedure; it is not a humiliation 
or an opprobrium, but a surgical triumph. 

The period for amputation—The time to remove a limb is a question of great 
moment, and had attracted much discussion from the days of Ambrose Paré 
until about 1760. Old Richard Wiseman’s advice was to amputate quickly. 

When Bilguer was appointed Surgeon-in-Chief to the Prussian army, an 
order was issued directing that no amputation whatever should be done for 
gunshot injuries,* and of the six thousand wounded Prussians not a limb was 
cut off. “To cut off a leg,” said Bilguer, “after a bad wound is but to add 
wound to wound; to heap new pain upon a disordered system.” What was 
the result of this insane order? One-half of the cases of gunshot fractures 
of the extremities died, and of the remaining half, one-third were entirely 
disqualified for any occupation whatever. This fearful mortality was in 
striking contrast with the success of Larrey, who saved three-fourths of 
his cases by primary amputation. There is no necessity at this day to 
defend the propriety of amputation in gunshot injuries. 

There are three periods in which amputation may be done: these are 
called primary, intermediary, and secondary. The first period is that antece- 
dent to the development of inflammatory fever, and cannot extend over more 
than thirty-six hours, or forty-eight hours at the farthest. The second period 
is that of inflammatory or traumatic fever, and varies much in its duration. 
The third period begins after the subsidence of the second and the establish- 
ment of suppuration. These subjects will be again referred to and discussed 
under the head of general amputations. 

Duchenne, in 1625, advised early operations, before the constitution was 
disturbed by inflammatory symptoms. Richard Wiseman} recognized the 
importance of immediate or primary amputation after gunshot injuries. 
Le Dran,{ in 1737, enforced a similar doctrine, with cogent reasons for his 
choice. Ranby,§ surgeon to King George II., entertained similar views upon 
this subject. In 1756 the Royal Academy of Surgery in France made the 
subject one for a prize essay, which was awarded to Faure. This thesis, 
though not altogether adverse to primary operations, circumscribed their 
application to very narrow limits. Boucher, on the other hand, was a ae 
advocate for early amputations. The testimony of Thompson, Guthrie, an 
Hennen exhibits the superiority of primary over intermediary and secondary 
operations in a still stronger light than that of their predecessors. Among 
English military surgeons, with the exception of Hunter and O’Halloran, 
there was little diversity of opinion on this subject. Guthrie declared that 
the question did not admit of dispute; and to the same effect were the decla- 
rations of Hennen and Ballingall. Dr. Schrive has shown that during the 
Crimean War, among the French troops, the success for the most part in 
primary operations was two-thirds greater than in secondary. The experi- 
ence of the English did not materially differ in this particular from that 
of the French. Among the three thousand Russians wounded at the sie 
of Sebastopol, one-half of the primary amputations proved successful, while 


* Ballingall’s Military Surgery, p. 368. 

+ Surgical Treatise, by Richard Wiseman, 1696, 3d London edition. 
{ Treatise on Military Surgery, 1737. 

? On Methods of Healing Gunshot Wounds, 1781. 
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two-thirds of the secondary ones were fatal. Still later we have the accumu- 
lated experience of the Franco-Prussian War and that of our own country, 
both going to show the soundness of the prevailing doctrine. 

In the able analysis given by Dr. Otis,* the surgical historian of the late 
war, we find 5456 cases of amputation in the continuity of the arm for shot 
injuries. The ascertained result in 5273 cases was a mean fatality of 23.6 per 
cent. Of this number there were 3259 primary operations, with 602 deaths, 
a mortality of 18.4 per cent.; 902 intermediary operations, with 302 deaths, 
or 33.4 per cent.; and 411 secondary amputations, followed by 114 deaths, or 
27.7 per cent. : 

So decisive are these figures that when a limb is doomed to amputation 
the only condition justifying delay is shock. Should this last over thirty-six 
or forty-eight hours, it will be best to wait until the resulting traumatic or 
inflammatory fever is over and the stage of suppuration established. 

Cases demanding amputation after gunshot injury—In general, when a limb 
is carried away by a cannon-ball, leaving a tattered, shapeless stump, the 
case is one demanding amputation, and at a point sufficiently far above the 
wound to insure sound tissue to cover the extremity. All cases, however, are 
not so easily solved as this, and I proceed to formulate them as follows: 

1. When the principal vessels and nerves remain uninjured, the bones not 
badly comminuted, and the soft parts not extensively torn, it would be im- 
proper to amputate. An immovable dressing, with attention to drainage, 
will often reward our efforts to save a limb, with excellent recovery. 

2. When the bones of a limb are comminuted and the fragments thrust 
into the surrounding soft parts, these tissues themselves being greatly lacer- 
ated, and the principal vessels torn, the removal of the member admits of 
no question: it should be amputated. 

3. An arm or a leg may be crushed by the fall of heavy ordnance, pulpi- 
fying the muscles and comminuting the bones, yet the skin exhibit only 
contusion. When grasped with the fingers it will be found soft and without 
resistance. Such an injury will be followed by a rapidly spreading mortifica- 
tion: the limb should be removed. 

4. When the soft parts of a limb are carried away for a considerable extent 
down to the bone, dividing the chief vessel, it should be amputated. 

5. The mere division of the brachial artery, without any serious damage to 
the soft parts or bone, is not a sufficient reason for amputation. It is better 
to secure the vessel at each extremity, and wait to ascertain if the collateral 
vessels will not preserve the vitality of the arm. Should they prove unequal 
to the task and signs of mortification develop, the only resort is the knife, 
which should be applied above the injury. 

6. When the wound involves the elbow-joint, excision should be substituted 
for amputation. 

7. When the shoulder-joint is implicated, the head of the humerus being 

-comminuted and the axillary or brachial vessels not divided, excision should 
be adopted. 

In cases where the comminution is not extensive and the bone not splin- 

_tered, it may answer to pick away the fragments and treat the injury con- 
servatively. 


Excision of the head of the humerus—ULarrey may be said to have popularized 
excision of the shoulder-joint. The labors of Esmarch, founded on the experi- 
ence of the Schleswig-Holstein War, served to attract further attention to the 
subject. He records 19 cases of excision of the head of the humerus, 12 of 
whom recovered with a useful arm, and 7 died. Of the 16 excisions of the head 
of the humerus performed in the English army of the Crimea,—8 primary and 
5 secondary,—there was only a single death. In a collection of 856 cases of 
the same operation on account of gunshot injuries, 582 recovered and 267 died, 


* Surgical History of the War of the Rebellion, vol. ii. 
+ Prize Essay on Resections, by Dr. H. Culbertson, Trans. Amer. Med. Assoc., 1876. 
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leaving 7 cases in which the result was undetermined. Of 951 determined 
cases of excision of the shoulder-joint, 603 recovered and 348 died; a mortality 
of 36.6 per cent. The result of operations done at the different periods was 
ascertained in 831 cases. Of 515 primary excisions, the mortality was 31.06 
per cent.; of 224 intermediary operations, the death-rate was 46.4 per cent. ; 
and of 92 secondary operations, 29.3 per cent. Adding together the interme- 
diary and secondary operations, the mortality was 41.4 per cent.* In addition 
to the above, Dr. Otis has collected 378 cases of excision of the head of the 
humerus from various sources, with 215 recoveries, 156 deaths, and 7 cases 
undetermined ; a mortality of 42 per cent. The difference in favor of primary 
excisions, according to this statement, amounts to 10 per cent. ; and the fatality 
of intermediary excisions appears so great that no consideration, save one of 
extreme necessity, would justify an operation at this period. 

Amputation at the shoulderjoint.—The records of the Surgeon-General’s Office, 
as tabulated and analyzed by Dr. Otis, exhibit 827 cases of amputation at the 
shoulder-joint for shot injuries and diseases consequent upon these. These 
amputations were distributed as follows: 499 primary, with a death-rate for 
known cases of 24.1 per cent.; 157 intermediary, with a mortality of 45.8 per 
cent.; 66 secondary, with a mortality of 28.7 per cent.; and 130 in which the 
period could not be determined, the mortality being 23.5 per cent. The mean 
death-rate of the aggregate number of all periods was 28.5 per cent. 

Expectant and conservative plans.—It is understood by these terms, as applied 
to shot injuries of the scapulo-humeral articulation, that the arm was placed 
at rest, inflammatory symptoms combated, abscesses opened, and fragments 
of bones removed as they became loose. There are 505 such cases analyzed 
in the “Surgical History of the War,” exhibiting a mortality of 27.5 per cent. 

Comparison of methods—If a comparison be instituted between the different 
methods of treating shot wounds of the shoulder-joint, it will be seen that 
the death-rate by excision is 36.6 per cent.; by amputation, 28.5 per cent. ; 
and by expectancy, 27.5 per cent.; a result favorable to the last method. 
These facts teach the importance of discriminating with the utmost care the 
cases suited to each method, and show that the mere implication of the 
shoulder-joint, even though attended with fracture of the head of the humerus, 
is not sufficient ground for a resort to the radical measure either of excision 
or of ablation. Excision should be confined to cases attended by great 
comminution of the head and upper part of the shaft of the humerus, and 
amputation to cases in which the blood-vessels are severed, or where the 
soft parts of the shoulder are carried away and the superior extremity of 
the bone broken into fragments. 

Excision in the continuity of the humerus——In gunshot wounds of the arm, 
comminuting or splintering thé humerus, there are three courses open to the 
surgeon,—excision, amputation, and conservatism. Aside from experience, 
there are certain reasons for regarding the operation of primary excision in 
an unfavorable light. A bone shattered by a conical ball will in most cases. 
undergo, to some extent, necrosis. The tremendous shock transmitted through 
its structure by such a missile affects its nutrition far beyond the limits of 
impact and fracture, giving rise often to osteomyelitis and other diseases. 
These conditions, together with the tedious suppuration which follows, sepa- 
rating extensively the periosteum, tend to defeat bony union. In two in- 
stances of gunshot fracture of the humerus which appeared exceptionally 

favorable for excision, I recently operated without success, both terminating 
in a false joint. 

The experience derived from the Schleswig-Holstein and the Crimean War 
proved unfavorable to excision in the continuity of the humerus; and the 
results of similar operations during the late Americ ar are not calculated to 
commend this procedure, but rather to condemn it. Excision in the continuity 
of the humerus for shot fractures was done in 696 casest during the War of 


* Otis, Surgical History of the War of the Rebellion, vol. ii. p. 600. 
} Ibid., vol. ii. p. 696. 
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the Rebellion, with 477 recoveries, 191 deaths, and 28 undetermined,—a mor- 
tality-rate of 28.5 per cent. A further examination shows that of the number 
stated to have recovered, 164 cases resulted in non-union, and 37 subsequently 
required amputation. Of these 696 operations, there were 487 primary, with 
a mortality of 30.7 per cent.; 93 intermediary, with a mortality of 31.1 per 
cent.; 41 secondary, with a mortality of 12.1 per cent.; and 75 in which the 
period could not be ascertained, with a death-rate of 19 per cent. These 
statements exhibit the superiority of secondary operations over all others. 
In 3005 cases of shot fractures treated by expectant and conservative plans, 
and recorded in the “Surgical History of the War,” 451 died and 2509 sur- 
vived. Of the last number, 1055 were returned to duty, and 1454 discharged. 
There is, therefore, a mortality-rate of 15.2 per cent. against 28.5 per cent. by 
excision, or nearly one-half greater by the latter than by the former plan. 
Amputation of the arm.—lIt is difficult to determine in all cases with pre- 
cision what amount of injury will justify amputation of the arm. When the 
limb has been swept away above the elbow by a cannon-ball, leaving the parts 
ragged, a resort to the knife, in order to form a satisfactory stump, admits of 
no discussion. When the soft parts have been extensively torn away, the 
bone splintered and greatly comminuted, implicating perhaps the elbow- or 
shoulder-joint,—and when the brachial artery is divided,—the propriety of 
amputation can scarcely be doubted. There are, however, other cases of 
injury to the arm in which the course of the surgeon is not so clearly marked 
out, and where he will be reduced almost to inaction before the perplexing 
difficulties which confront him. It may serve to relieve in some degree this 
state of indecision and distrust of judgment to know that men who have 
enjoyed the largest experience as military surgeons become more and more 
conservative in their operations and more disposed to rely on the constitutional 
resources of their patients. Comminution or splintering of the humerus, when 
near the middle of the bone (Fig. 174), does not justify amputation. When 


Fia. 174. 
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Comminution of the humerus by a conoidal ball.—Army Medical Museum. hh ‘ 1) vL sy 
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there is extensive shattering near the articular ends of the shaft, the case 
becomes more grave; but if the blood-vessels and nerves remain sound, and 
the soft parts be not too extensively torn, excision should be substituted 
for amputation. Nor does a shot fracture, according to some writers, even 
though attended with a division of the brachial artery, unless accompanied 
with other injuries, such as extensive laceration of the soft parts or great 
comminution of bone, warrant the removal of a limb. In fine, amputation 
must be a last resort, an extreme measure. It is possible, however, to carry 
conservatism too far; and I believe that this is the tendency of the military 
surgery of the present day. 

In the “Surgical History of the War’* there is an analysis of 5456 ampu- 
tations of the arm for shot injuries. The result was ascertained in 5273 cases, — 
showing a mean fatality of 23.6 per cent. Of these operations, 3259 were pri- 
mary,—done within forty-eight hours,—with 602 deaths, or 18.4 per cent. ; 
902 intermediary, with 302 deaths, or 34.4 per cent.; and 411 secondary, with 
114 deaths, or 27.7 per cent. The mean fatality of all periods was 23.6 per 
cent. There is also in the same volume an analysis of 2960 cases of gunshot 
fractures of the humerus treated by expectancy, with 451 deaths, or slightly 
over one-seventh of the whole number. By a comparison of the two plans, 
that of amputation and that by expectant and conservative measures, it will 
be seen that there is the difference between one-fifth and one-seventh in favor 


* Surgical History of the War of the Rebellion, vol. ii. p. 805. 


250 WOUNDS. 


of the latter. It must not, however, be overlooked, as Dr. Otis has observed, 
that in all probability the simplest and most favorable cases were selected for 
expectant and conservative modes of treatment, and that a large number of. 
cases were excluded in making up the estimate which were, at the commence- 
ment, treated conservatively, and afterwards by excision or amputation, in 
which the mortality-rate was very great. Many of these fatal cases would 
doubtless have recovered had the latter operations been performed at the 
outset. I doubt not, from what I observed in the large military hospitals 
during the war, that if a comparison could be instituted between the radical 
and conservative methods of treatment, free from all vitiating circumstances, 
it would be found to be adverse to the latter. 

Excision of the elbow-joint—Excisions of this articulation for shot injuries 
have been attended with variable success in the hands of different surgeons. 
In the French armies, according to Chenu, the operation was singularly fatal. 
During the Franco-German War, out of 212 excisions by the French sur- 
geons, 164 died; a death-rate of 77.3 per cent.* When this is compared with 
that of the English surgeons during the Crimean War,—seventeen cases re- 
covering in a total of twenty,—and with the results of our own war, it is 
impossible to avoid the conclusion that there must have been something 
radically wrong in the management of these cases. There were, during the 
War of the Rebellion,+ 626 excisions of the elbow-joint, partial and complete, 
of which number 470 recovered, 146 died, and in 10 the terminations were 
not known; a mean mortality of 23.7 per cent. These operations and their 
results were distributed as follows: 322 were primary, of which 250 recoy- 
ered, 68 died, and 4 remained unknown; 197 were intermediary, of which 
127 recovered, 69 died, and 1 was undetermined; 54 were secondary, 49 of 
which recovered, and 5 died; in 53 cases the period was uncertain, 44 of which 
recovered, 4 died, and 5 remained unknown. ‘The superiority of primary 
operations over those practiced at a later period is so great that the former 
are always to be preferred when possible. It will appear from the above 
statement that excisions of the elbow-joint and amputation in the continuity 
of the arm during the late war yielded nearly an equal percentage of deaths, 
- the former being 23.7 per cent. and the latter 23.6 per cent. As compared 
with excisions of the head of the humerus, the mortality being 36.6 per cent., 
that of the elbow furnishes a lower death-rate. In a grand total of 598 ex- 
cisions, partial and complete, of the elbow-joint for shot wounds, 479 recoy- 
ered, 113 died, and 6 remained undetermined. 

Amputation at the elbow-joint—This operation becomes necessary when the 
forearm has been extensively lacerated and the vessels torn by shot or shell, so 
that the alternative is offered of disarticulation at the elbow-joint or amputa- 
tion at the lower third of the arm, a point which yields a less favorable result 
than when the operation is done higher up. As practiced during the late 
American War, the operation of amputation at the elbow-joint proved, so far 
as the limited number of cases show, more favorable than amputation in the 
continuity of the arm. In 39 cases in which the termination was ascertained, 
there were only 3 deaths, or 7.6 per cent.§ 

Amputation in the continuity of the forearm.—The laceration of the soft parts, 
accompanied with comminution of the bones and division of the radial and 
ulnar vessels, constitutes a condition demanding amputation. The superiority 


of primary over other periods of such amputation is well illustrated in the 


summary given by Dr. Otis, in which the mortality of primary operations is 
shown to be 9.6 per cent.; that of intermediary, 23.5 per cent.; and that of 
secondary, 15.7 per cent. 

Excision of the bones of the forearm—Primary excision of these bones: is 
an operation rarely demanded. When the radius or the ulna is splintered or 
comminuted, the expectant plan of treatment is to be preferred. 

* Surgical History of the War of the Rebellion, vol. ii. p. 901. 
t Ibid., vol. ii. p. 894. 
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Excision of the wristjoint—So important is the hand that the surgeon may 
venture much in attempting its preservation. The operation of excision of 
the radio-carpal joint was done during the late American War 96 times. In 
6 cases the excision was complete, and in the others more or less complete. 
The number of deaths following these operations was 16, a mortality a trifle 
greater than in amputations performed for shot injuries of this joint. Unless 
the disorganization of the articulation produced by a ball is extensive, such 
cases are best left to a course of expectancy and conservatism; and though 
the patient will most probably pass through a long period of suppuration, 
in consequence of caries of some of the components of the articulation, yet 
ultimate recovery with a stiff joint, after the removal of loose seq uenet is 
not improbable. 

Shot wounds of the hand.—The organization of the hand is so perfect, in 
consequence of the rich supply and free communication of blood-vessels and 
nerves, that nothing short of a very complete disorganization will justify its 
amputation; and when a resort to the knife becomes necessary, it should be 
confined only to hopelessly-damaged parts. 

Gunshot injuries of the thigh.—Shot wounds of the thigh, comminuting and 
splintering the femur and dividing the femoral artery, will generally demand 
amputation. The mortality of all gunshot fractures of the thigh, with or 
without amputation, is very great. According to Macleod, during the Cri- 
mean War, among the rank and file only 14 out of 174, and among the officers 
5 out of 20, cases of compound fracture of the thigh recovered without am- 
putation. In 96 of the above 174 soldiers amputation was performed, and of 
the remaining 78, without operation, 64 died. In the cases of the 20 officers, 
10 were made the subjects of amputation, and of the remaining 10, not 
operated on, 5 resulted fatally.* The recoveries of thigh amputation among 
soldiers during the Crimean War were estimated at 34.7 percent. That nearly 
two-thirds of such operations should prove fatal appears almost incredible ; 
and yet, notwithstanding this high death-rate, the fatality was less than that 
following excision or other conservative plans. As in civil so in military 
practice, the mortality of thigh amputations increases as the trunk is ap- 
proached. In the lower third of the femur the recoveries are estimated at 
43.3 per cent.; in the middle third, at 40 per cent.; and in the upper third, 
at 12.9 per cent. 

In instituting a comparison between am- Fra. 175. 
putation and other or conservative measures, 
we have in the surgical history of our own 
recent war a collection of 2003 gunshot frac- 
tures of the thigh, among which are 82 cases 
implicating the hip-joint, and 770 in which 
for the most part the knee-joint was involved. 
Of those implicating the hip, the mortality- 
rate after amputation was 100 per cent. ;t 
after excision, 83.33 per cent.; and by conser- 
vative measures, 100 per cent. By extend- 
ing the comparison of these three plans to 
the different portions of the thigh, the result 
is as follows. In gunshot wounds in the 
upper third, after amputation, the mortality 
was 75 per cent.; after excision, 72 per cent. ; 


by conservative measures, 71.81 per cent. Comminuted gunshot fracture of the upper 
In the middle of the thigh, after amputation, ¢xtremity x POY, Sigg ets an 
the mortality was 54.83 per cent. ; after ex- + Ww eS, 


cision, 86.66 per cent.; by conservative means, 55.46 per cent. In the lower 
third, after amputation, the death-rate was 46.09 per cent.; after excision, 50 


* Holmes’s Surgery, vol. ii. p. 223. 
+ Circular No. VI., Surgeon-General’s Office, p. 31. 
{ Only two cases were the subjects of amputation. 
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per cent.; and by conservative measures, 57.79 per cent. In those shot in- 
juries of the thigh involving the knee-joint, with or without fracture, the 
mortality after amputation was 72.23 per cent.; after excision, 90 per cent. ; 
and by conservative plans, 83.76 per cent. In a comparison of 822 cases 
treated by amputation with 1117 cases treated by conservative measures, 
there is 8 per cent. in favor of the former, and this holds good in each region 
except the upper third, a fact which would suggest the propriety of practicing 
conservatism in this particular part. 

Gunshot fractures involving the head and neck of the femur. —These fractures 
are injuries of the most serious character. (Fig. 175.) There were no success- 
ful cases of amputation at the hip-joint for such wounds in the English or 
French army. Langenbeck had one successful case in seven operations. All 
primary operations of this kind during the Italian War died. During our 
own war the result was different. 

How to deal with these fractures involving the superior articulating ex- 
tremity of the femur can only be determined by a careful analysis of recorded 
cases with their peculiarities. The following tables* exhibit a comparison 
between excision and amputation in shot fracture of the upper extremity of 
the femur: 


Excision. 

| No. Died. Recovered. | Death-rate. 

| MUP IY 255; cusschansyootorevebousens 39 
USGI OTH S isis caese deeb hoewsea 33 
DECONODLY,. cocausdsbncessssboumeeess 13 
MUD seckesebaneesces pap esaneasaasoxes 85 

Amputation. 

No. Died. Recovered. | Doubtful. | Death-rate. 
IPPIMBTY:.s veseseees os 79 75 1 3 98.68 
Intermediary...... 76 70 6 ie 92.10 
Secondary ......... 20 13 7 ny 65.00 
Reamputation..... 8 A A ve 50.00 

162 18 3 90.00 
| 


In deciding between amputation and excision, the choice must be deter- 
mined by the character of the injury. The conclusions drawn from the 
records of the Surgeon-General’s Office are as follows. Amputation will be 
proper—1, when the thigh is torn off, or the upper part of the femur commi- 
nuted, with great laceration of the soft parts; 2, when a fracture of the 
head, neck, and trochanters of the femur is complicated with a wound of the 
femoral vessels; 3, when a gunshot fracture involving the hip-joint is — 
plicated by a severe compound fracture of the limb lower down, or b 
wound of the knee-joint. There are two other conditions mentioned by 
Otis which theoretically demand primary or early intermediary axnyutasalll 
though experience is yet wanting to give them true practical value: 1, where, 
without any fracture, the vessels are cut off close to the pelvis; 2, where a 
fracture in the region of the trochanters is complicated with such a ‘degree of 
longitudinal fissuring as will render excision improper. 

Primary excision of the hip-joint is demanded in all uncomplicated cases of 
gunshot fractures of the head or upper extremity of the femur; intermediary 
excisions when an early diagnosis has not been made, and in cases of gunshot 
fractures of the trochanters followed by inflammation of the joint. 


* Cireular No. II., Surgeon-General’s Office, pp. 112, 137. 
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Secondary excision becomes proper in caries of the head of the femur, 
whether it be the result of direct injury or of extension of disease from frac- 
tures below or about the trochanters, or of damage 
to the soft parts. The expectant treatment is almost 
always fatal. These views do not correspond with 
those of Letouest or Larrey, who thought that am- 
putation should be confined to cases of fracture 
associated with wounds of the femoral vessels, and 
even then should always be secondary. 

Dr. Culbertson, in his Prize Essay,* has collected 
from various sources 121 cases of excisions of the hip- 
joint for gunshot wounds, with a mortality of 89.07 
per cent. 

Gunshot wounds of the knee-joint—These are injuries 
of the gravest import. When a ball traverses this ar- 
ticulation, injuring the condyles of the femur or the 
head of the tibia, or both (Fig. 176), and lacerating 
the ligaments and other soft parts, or when the joint 
is completely disorganized by. the bursting of a shell 
(Fig. 177), the shock imparted to the system is some- 
times so great as to border on collapse. Just how to 
deal with gunshot wounds of the knee-articulation is 

-an unsettled subject. There are four plans open to our 
choice: excision, amputation at the joint, amputation 
at the lower third of the thigh, and immobilization. — Knee-joint comminuted by a ball 
fixcision has been most discouraging in its results, Which is buried in the head of the ) 
There were no successful cases of such an operation 
during the Schleswig-Holstein War, nor during that in the Crimea. Of eight 
cases operated on by Neudorfer in the Austrian 
army, during the Italian War in 1859, three 
recoveries are reported. During the late War 
of the Rebellion eleven cases of excision of the 
knee-joint were reported, with only one re- 
covery. Langenbeck, however, entertains a 
more favorable view of conservative measures 
than either American or British surgeons. In 
the Bohemian War of 1866, according to his 
statement, eleven cases of gunshot wounds of 
the knee-joint were saved out of eighteen. In 
the Prize Essay by Dr. Culbertson, already re- 
ferred to, sixty-one excisions of this articulation 
for gunshot injuries are recorded, out of which 
number fifteen recovered, forty -five died, and 
the result in one case was unknown. Langen- 
beck resorts to amputation or to excision only 
when the broken fragments at the articular ends 
of the femur or tibia are entirely detached, or 
where, in addition to comminution, there is ex- 
tensive laceration of the soft tissues about the 
joint. Other cases are treated by immobilization 
and by antiseptics. 

Taking into view all the facts which we 
possess in reference to the various methods of 
managing gun-shot injuries of the knee-articu- 
lation, the choice lies between amputation and 
the use of expectant or conservative measures. 
When the latter method is adopted, it should al- 
ways be in connection with immobilization and antiseptic plans of treatment. 


* Resection of Joints. Trans. Amer. Med. Assoc., 1876. 


Fra. 176. 


Knee-joint destroyed by a shell ex- 
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Amputation at the knee-joint—In cases where the femur remains uninjured 
and the tibia is shattered so near its tuberosity as not to admit of the removal 
of the limb below this point, amputation through the knee-joint is to be adopted 
in preference to that in the lower third of the thigh. It is difficult to under- 
stand why this operation should have been so unsuccessful with the French 
surgeons in the Crimea,—only six being saved out of sixty-nine such ampu- 
tations,—while with American surgeons there were fifty-two recoveries in one 
hundred and thirty-two operations. Those which were done during the pri- 
mary period furnished a death-rate of 36.7 per cent.,—that is, in forty-nine 
operations thirty-one recovered, a mortality much below that following am- 
putation at the lower third of the thigh. 

Excision of the anklejoint for gunshot wounds.—The excisions practiced on | 
this joint have been exceedingly discouraging in their results. Wearetold — 
_ by Holmes that during the Crimean War there were no cases of excision of 
this articulation by either the English or French surgeons. The operation 
was done by American surgeons during the last war eight. times, with five 
deaths. During the German-Danish War, 1860, Langenbeck excised the joint 
eight times, with one death. There were two elements in Langenbeck’s cases 
which must be taken into the account,—that of subperiosteal resection and 
complete immobilization,—neither of which, either in the knee or ankle, 
was adopted by our surgeons. The free use of the gouge to remove damaged 
bone after such injuries is regarded with favor by many. Of forty-five cases 
collected by Dr. Culbertson in which excision was performed, thirty-two re- 
covered and twelve died.“ Amputation either through the joint, or above 
in the continuity of the limb, is a much more successful operation than 
excision, which fact of itself should determine our course where the articu- 
lating extremities of the bones are comminuted. ” 

Excisions in the continuity of the bones of the leg—These operations are 
very limited in their application. The cases in the following table* are 
too limited in number to warrant a dogmatic conclusion, and therefore 
possess only an approximate value in enabling us to form an opinion upon 
the subjects which they illustrate. 


Died. Recovered. — paar Total. Death-rate. 
32 6 aoe 24 62 84.21 
11 48 | 5 20 84 18.64 
15 60 - 15 93 20.00 

a 4 | 1 2 8 25.00 
5 26 = 2 33 19.23 
"wae 9 63 280 le eae 


The figures exhibit a death-rate for the femur which should exclude it from 
the list of bones warranting excision for shot wounds. ‘The tibia, fibula, and 
metatarsal bones furnish a favorable percentage of recoveries, but the useful- 
ness of the limb is not ascertained, a condition essential to a proper estimate 
of the value of an operation. 

Sabre Wounds.—Such wounds are inflicted when combatants are engaged in 
hand-to-hand conflict, and are generally received on the face, head, or over 
the scapula. The treatment of such injuries does not differ from that pro 
to incised wounds, and consists in arresting hemorrhage, cleansing the parts, 
and uniting the flaps by sutures and adhesive plasters. The best local appli- 
cation is water or the antiseptic dressing, and, when conjoined with rest, will 
usually limit inflammation and suppuration. 


* Circular No. VI., Surgeon-General’s Office, U.S.A., p. 76. 


CHAPTER IIL 
INJURIES OF THE HEAD. 


GENERAL CONSIDERATIONS. 


Tue important office of protecting an enormous nerve-centre, subservient 
to intellection, sensation, and motion, devolves upon the head; and while 
each component is admirably adapted to answer a special purpose, there is a 
remarkable conspiration in all towards a general object, viz., the defense of the 
brain. The mechanism of the head is admirably designed to neutralize the 
effect of external violence. The hair which covers the scalp, the adipose 
cells which lie closely compacted together in the connective tissue, and the 
stratification and mobility of its components, all tend to break or diminish 
the intensity of blows. The form, also, of the skull is that best suited to de- 
compose force. It is not a plain hollow sphere, fashioned out of a single 
piece, but consists of numerous separate pieces, and these are united, not by 
tongue and groove, nor by overlapping, except in a very limited degree, but 
by serrations. Nor are the different pieces of uniform density in their entire 
thickness, each of the three tables possessing a peculiar arrangement of its 
particles most favorable to the neutralization of force ; and lastly, as an addi- 
tional means of protection, the skull has an articulation with the spine which 
admits of great freedom of movement in different directions, thus allowing it 
to recede from blows and elude serious damage. 


Injuries of the Scalp. 


Wounds of the cranial coverings may consist in contusions, incisions, lace- 
rations, and punctures. 

Surgical anatomy of the scalp—aA brief description of the components of the 
scalp and their arrangement will aid materially in the study of its injuries. 

The order of tissue-planes is—skin, superficial fascia, occipito-frontal mus- 
cles with their aponeuroses, and sub-aponeurotic connective tissue. 

The skin is secured very closely to the occipito-frontal aponeurosis by an 
intermediate cellulo-adipose structure, consisting of perpendicular and oblique 
connective-tissue fibres, possessing but little elasticity and containing small, 
shot-like masses of fat. In this tissue or fascia are situated many sebaceous 
glands, and in it run numerous blood-vessels and nerves. The arteries are de- 
rived from the temporal, occipital, auricular, supra-orbital, and frontal. The 
nerves are from the fifth and seventh pairs, the occipital from the superficial 
cervical plexus, and the occipital from the second and third cervical nerves. 
The occipito-frontal muscles underlying the superficial fascia are digastric in 
form, having fleshy portions in front and behind, with an intermediate tendon, 
which is usually called the aponeurosis. This structure is penetrated by ves- 
sels, branches of those already described, which in this way reach the peri- 
cranium. Between the aponeurosis and the pericranium is another fascia, 
consisting of delicate, elastic connective-tissue fibres, entirely free from all 
fat, and usually containing much serous moisture. The different strata of 
the tissues of the scalp are shown in Fig. 178. 

Contusions—Contusions of the scalp are quite common both in children 
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and in adults. <A child falls against the corner of a table or stool or upon 
the floor; an adult receives a blow with a bludgeon or is thrown from a 
vehicle against a curbstone, and in a few seconds a swelling or bump makes 
its appearance. This swelling 
Fia. 178. is due to the extravasation of 
blood and serum, and possesses 
certain peculiarities of form 
~ which serve to distinguish it 
ss ¢ from all other swellings in the 
» region. It is sharply defined, 
terminating abruptly within 
moderate limits, and not insen- 
a sibly blending with, or ne 
into, the surrounding parts. It 
is also depressed in the centre, 
oe and conveys, to one not familiar 
skin; b, the occipito-frontal muscle and aponeurosis; c, the su. With such appearances, the idea 
perficial fascia; d, the pericranium; e, the sub-aponeuretic con- of a depression in the skull. If, 
nective tissue; f, the cranial bone, consisting of an internal andan 
external table, with an intermediate porous or diploic structure. MOreover, a finger be forced 
firmly against the bottom of this 
sunken spot, an increased indentation will be made, which would not be con- 
sistent with the supposition of a depressed fracture. The explanation of such 
appearances will be found in the anatomy of the superficial fascia. The force 
concentrated on a point of the scalp depresses the skin and displaces the fat, 
forcing it into the meshes of the surrounding connective tissue so as to form 
a compact wall on all sides, the skin remaining depressed, from the absence 
of elasticity in the subcutaneous fascia. A swelling, technically termed caput 
succedaneum, is frequently seen in the scalp of new-born children, in cases 
where the labor has been tedious and the head long delayed in the pelvis. 
These are sometimes described as being underneath the aponeurosis; and 
though such is sometimes the case, they are oftener in the superficial fascia. 
The Toad which they contain does not coagulate, but remains liquid. These 
blood-swellings sometimes provoke suppuration, and are converted into ab- 
scesses. When diffuse accumulations, either of blood or of pus, follow injuries 
to the scalp, they are below the aponeurosis, and therefore can readily extend 
through the loose sub-aponeurotic fascia. 

TREATMENT.—The treatment of such contusions consists in the applica- 
tion of cold-water compresses; or, if the swelling is disposed to linger, of 
pledgets wet with a solution of muriate of ammonia, alcohol, or tincture 
of arnica. These failing, the swelling should be brushed over with tincture 
of iodine, and a moderate amount of compression applied. No operative in- 
terference is allowable, save when the tissues degenerate into an abscess, 
in which event, whether in the superficial fascia or beneath the aponeurosis, 
it is proper to lay it open by a free incision and afterwards treat it antiseptically. 
In every case which I have seen where the tumor had been thoughtless 
opened, there followed a tedious suppurating sore. In one instance, a blood- 
swelling was opened by the medical attendant, and, in defiance of all treat- 
ment, refused to heal. On opening it freely, a small tent, which had been 


used to keep the puncture from closing, was found inside, the removal of 


which was followed by a cure. 

Wounds.—Open wounds of the scalp may partake of the character of in- 
cised, lacerated, or punctured wounds, though generally they are lacerated; 
when not extending below the aponeurosis, there is little separation of the 
flaps, but when below this the detachment may be great. In transverse 
wounds over the forehead the retraction is greatest, particularly if deep 
enough to divide the underlying muscle. <A brick falls from a scaffold or 
building upon the head, the edge of which makes a lacerated wound; a 
carter is thrown from his wagon, his head striking against the curbing of the 


street, or the wheel of a wagon grazes the scalp: if in any of these cases — 
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the wound extends deeper than the aponeurosis, a large flap may be torn 
away from the pericranium, as the connection between the two is very slight. 
Some years ago, I was called to see, with Dr. Jones, of this city, the case of a 
woman who, while engaged in the manufacture of macaroni, had her hair 
caught in a revolving shaft, by which the entire scalp was torn away from 
the cranium. Though accurately replaced and sutured, it failed to unite, and 
was followed by general exfoliation of the cranial bones, after which the head 
was covered by an extensive cicatrix. 

A curious case of extensive separation of the scalp is related by Dr. Paul 
Eve.* An ignorant midwife, mistaking the protruding scalp of a foetus for the 
bag of waters, made a deep gash in it with a pair of scissors. The wound ex- 
tended below the aponeurosis, and when the labor-pains increased, the head 
was extruded through the rent in the scalp, the latter being everted and turned , 
down over the face and neck very much as one would peel the skin from an 
orange. 

<a all large wounds of the scalp the hair should be cleanly 
shaved for a short distance around the seat of injury. All foreign matter, 
such as dirt, or particles of sand or glass, should be carefully washed away 
or extracted, and the hemorrhage arrested. In wounds of this region the 
bleeding is usually quite profuse for a short time, but rarely so persistent as to 
require the ligature, being generally controlled by a wet compress and roller. 
When over the temple or occiput or behind the ear, the ligature will sometimes 
be necessary, as the temporal, occipital, and posterior auricular arteries are 
quite large in these localities. In sloughing of the scalp, troublesome hemor- 
rhage may follow, and in such cases the plan of Hewett should be adopted, 
that of pressing over each main trunk until the one at fault is found, and 
then controlling its circulation, either by a compress and roller, or by tying. 
It is more difficult to secure vessels in the scalp than elsewhere, as they re- 
tract within the dense unyielding structure. It is always proper, however 
extensive the detachment of the flap may be, to replace it in situ, Irregu- 
larities or ragged points should not be cut away, unless hanging by a slender 
thread of tissue. The vascularity of the scalp is so great that the vitality 
will be retained in fragments which have but a very limited connection with 
the flap. Foreign matters being removed, the bleeding arrested, and the 
parts well sponged with carbolated water, the closure of the wound becomes 
the next duty. This may be accomplished by adhesive strips, by separating 
two or three hairs on each side of the wound and passing them through a 
perforated shot, or by the metallic suture. There is a popular notion that 
sutures should not be introduced into the scalp, under the supposition that 
they tend to excite erysipelas. I believe that this fear is without foundation, 
and have, therefore, no hesitation in advising their use when deemed neces- 
sary. Where there is any loss of substance it will be improper to attempt 
apposition by making tension. The structures, being without elasticity, will 
not tolerate such traction; the suture will quickly cut out, and the tension 
may provoke an inflammatory attack. 

Suppuration may follow contusions and wounds. If in the superficial fascia, 
abscesses are circumscribed, and heal kindly after being opened. When an 
abscess is formed in the sub-aponeurotic tissue, it will be diffused, and should 
be opened freely at a dependent point, so as to drain away the pus. Unless 
early recognized and evacuated, sloughing of the scalp is likely to follow; 
the pericranium will become detached, and not only so, but the dura mater 
may be similarly loosened from the inner surface of the cranium, and the 
bone, thus deprived of its vascular supply, die. In all cases where the 
scalp is extensively separated from the pericranium, the latter is prone 
to become detached. Persons who have been scalped by the Indians often 
suffer from exfoliation of bone from this cause. It does not follow that 
in every case of pericranial separation the bone will die. On the contrary, 
I have seen fully two square inches of the frontal bone denuded from the 


* Remarkable Cases, by Paul Eve. 
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effects of a burn, and frequently a less surface from other causes, and yet 
granulation-tissue cover it over, form a new periosteum, and cicatrize soundly. 
A surgeon in the early frontier wars with the Indians recommended, in 
cases where the bone becomes uncovered after scalping, to drill a few open- 
ings through the external table into the diploé, in order to invite granulation 
from the latter. I had occasion once to practice the suggestion on a lad who 
had a portion of one of the parietal bones exposed from a severe injury of the 
head. Little red points made their appearance through the openings, but 
the ultimate destiny of these granulations, and their influence on the exposed 
table, were rendered negative by the sudden death of the patient from con- 
vulsions. 

Gunshot wounds of the scalp—These are made by spent balls or balls and 
fragments of shells in which the impact is at an angle more or less obtuse. 
The missile may cut a groove through the scalp, or may travel between it 
and the bones. It is rare in such cases for the bones to escape being bruised. 
Such wounds are lacerated, and when produced by pieces of shell are attended 
frequently with loss of substance. 

TREATMENT.—The treatment consists in removing the ball if it has not 
passed out. ‘To effect this a counter-opening will be required over the spot 
where the projectile can be felt under the integument. After this the parts 
should be shaved, and a water-dressing applied, followed by rest, attention to 
the bowels, and an unstimulating diet. 

CompLications.—The complications which follow wounds of the scalp, from 
whatever cause, are more important than the simple injury done to the soft 
parts. Erysipelas, neuralgia, headache, convulsions, and intracranial suppu- 
ration comprise the most common of these sequels. In the War of the Rebel- 
lion, wounds of the scalp were very common. Including incised, punctured, 
and lacerated, we have recorded 669 cases, with 9 deaths and 11 disabled. 
Of gunshot wounds, there were 7739, with 162 deaths, or a mortality of two 
per cent., mostly from encephalitis. In the Crimean War, Macleod records 
630 cases, with 8 deaths, a mortality of one per cent. 

Erysipelas may attack the scalp either from atmospheric conditions or con- 
stitutional impairment. Though frequently encountering the disease in the 
head and face in the idiopathic form, I rarely meet it as a result of traumatism~ 
It may be confined to the skin, or it may involve the connective tissue under 
the aponeurosis. This last variety is attended with great danger. The disease 
begins with a slight swelling and redness at the border of the wound, spreads 
over the head, and may extend to the face. If the sub-aponeurotic cellular 
tissue participates in the disease, the scalp becomes puffy and cedematous, 
assumes a dusky-red color, and is attended with great swelling. The head ap- 
pears almost double its size, and, should the disease extend to the face, the 
eyelids become swollen, and also the nose and lips, producing such a complete 
change in the expression and appearance of the face that it is often be fs 
sible to recognize the features, however familiar they may have been before. 
The disease is attended with well-marked constitutional disturbance, often 
inaugurated with a chill, headache, loss of appetite, coated tongue, frequent — 
pulse, and delirium. 

The treatment must be regulated by the form of the disease, the habits and 
constitution of the patient. If confined to the skin, in which case there will be 
redness and puffiness but not much swelling, the hair should be removed and 
the parts covered with lead-water and laudanum, or iodine may be painted 
on the skin thickly, just beyond the limits of the disease, hoping thereby to 
arrest its extension. The use of a mixture of tincture of chloride of iron 
and quinine, applied with a brush over the affected surface, has been strongly 
recommended by Garretson. I am still undecided as to the value of local 
applications, and, while it is quite proper to resort to such in order to preserve 


the morale of the patient, I doubt very much if they exercise any very cura- 
tive influence over the inflammatory action. Should the deep structures be _ 


invaded, and the patient suffer from severe headache, it will be proper in an 
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individual possessed of a strong, vigorous constitution, with a full and resist- 
ing pulse, to resort to general blood-letting, carefully watching the effect. 
As soon as the pain in the head is relieved and the pulse reduced in force and 
frequency, the flow should be stopped. If, on the other hand, the patient. 
is weak, of a feeble constitution, or of intemperate habits, the lancet will 
do harm, and should never be used. In such cases our attention must be 
given, mainly, to the support of the body, administering freely beef essence, 
plain milk, and milk-punch, with tincture of chloride of iron and quinia: 
if the patient becomes very restless, opium may be given with advantage. 
The tendency to abscess must be kept prominently in view. To avoid puru- 
lent collections, the wound should be laid open; and if the tension becomes 
great, a few free incisions from one to two inches in length must be made, 
so planned as to avoid any of the large vessels of the scalp. After these 
precautions have been observed, a tepid laudanum and lead-water dressing 
should be applied over the parts. Not every case demands incisions, nor 
should they be made unless we have good reason to believe that suppuration 
is imminent. 

Neuralgia and epilepsy are not uncommon sequences of scalp wounds. The 
cicatrix in such diseases will be found to be supersensitive, and the proper 
treatment is the excision of the scar. Hodge met with a case of epilepsy 
from this cause, which was permanently cured by cutting out the sensitive 
cicatrix. 


Injuries of the Bones of the Cranium. 


The bones may be contused or broken. 

Contusions are produced in a variety of ways, as by balls which have not 
sufficient momentum to penetrate the substance of the bone, or by brickbats, 
stones, or bludgeons. Cases of severe contusion are frequently associated 
with an open wound of the scalp, and sometimes with fracture of the skull, 
as well as damage to the cranial contents. If the pericranium is bruised, it 
may result in its separation and in a slight exfoliation of bone from the external 
plate. If the violence reaches to the diploé, disturbing the blood-vessel sys- 
tem of that structure, which I regard as the source of nutrition to the entire 

bone, it is liable to be followed by inflammation of one or both tables. When 
inflammation, either acute or chronic, commences in the diploé, it should be 
regarded as a dangerous occurrence, as the disease tends to transcend the 
limits of the bone and to separate the pericranium from the external and 
the dura mater from the inner table. The separation of the bone from its 
outer and inner periosteal membranes, as well as its final death, is due to 
the inflammatory transudation so compressing the vessels as to cut off or 
embarrass the necessary supply of blood. Nor does the danger end here: 
an abscess under the dura mater will often provoke inflammation and suppu- 
ration in the other membranes of the brain, and in the brain itself. There is 
also here, as in disease of the cancellated tissue of other bones, a liability to 
blood-infection or pyemia, from the introduction of purulent matter into the 
large veins which exist in the diploic structure. Other changes than those 
enumerated may follow cranial contusion. 
1. 2xostosis—An inflammatory deposit from the vessels of the pericranium 
is sometimes, through the deposition of lime salts, converted into an exostosis 
or bony tumor. 

2. Hypertrophy.—Shortly after a contusion, thickening may commence and 
extend over much of the superior part of the skull. I had in my possession, 
until within a short period, the skull of an individual who had been struck 
on the back of the head by a slung-shot. A year or more after the receipt 
of the injury, though a married man, he became addicted to masturbation. 
The irritation of the sexual organs became so great that he had to be placed 
under restraint, having lost every instinct of decency. He finally died 
in the Philadelphia Almshouse, but from what cause I could not ascertain. 
On examining the skull, the traces of the old contusion were quite visible 
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below and to the right of the protuberance of the occipital bone, with marked 
increase in the thickness of its internal table. The cause of his perverted 
and uncontrollable habits was doubtless cerebellar irritation from this hy- 
pertrophy. 

3. Atrophy.—Sometimes, after a severe blow upon the skull, a change takes 
place in the nutrition of the damaged part, by which it is much diminished 
in thickness. This change is effected by interstitial absorption, similar to 
that which occasionally affects the neck of the femur after falls upon the 
trochanter. 

Both hypertrophy and atrophy of the cranial bones have their counterparts 
in those changes following contusions of the soft tissues. A bruise about a 
joint is often succeeded by a permanent thickening of its structure, and a blow 
over the shoulder results in wasting of the deltoid muscle. 

4, Caries and necrosis.—Contusions may end in caries or necrosis, affect- 
ing one or both tables of a single bone, or extending over the entire vault. 
The case of Saviard, related in the “Records of Obstetrical Surgery” for 
1762, is the most remarkable instance of cranial necrosis, the entire calvaria 
having been lost after a contusion of the head. It has been thought that 
such extensive destruction of the bones of the cranium must be due to some 
predisposing constitutional state, such as syphilis. This may in some in- 
stances be true; but I have seen a number of very extensive exfoliations of 
the external table, and in one instance of the outer table of the entire cal- 
varia, where no such pre-existing condition could be reasonably inferred. 

Symptoms of inflammation in the cranial bones.—It is not probable that any 
symptoms indicative of the disease will be recognized until some time after 
the injury has been received. Indeed, a patient may, after an accident to 
the head, be able to follow his occupation, with perhaps no other discomfort 
than a dull though constant headache. After two or more weeks this pain 
will increase in severity, the circulation become accelerated, and the patient 
complain of slight vertigo, some muscular feebleness, or perhaps rigidity of 
the muscles in the back of the neck. These symptoms will be followed by 
wakefulness, or by a troubled, broken sleep, twitchings of the muscles, conyvul- 
sions (sometimes of an epileptiform character), paralysis, stupor, and death. 
A lad, twelve years old, under my care in the Pennsylvania Hospital, was 
admitted for a severe contusion of the head. A portion of the external table 
of the frontal bone became necrosed. He suffered no pain nor any constitu- 
tional disturbance whatever. At the end of six weeks, without any premon- 
itory symptoms, he fell down in a convulsion and expired. In this case the 
disease of the bone had excited inflammation of the arachnoid, which was 
followed by a collection of pus over the tentorium. When suppuration takes 
place in the diploé, or pysemia follows the disease, it is announced by rigors, 
elevation of temperature, and sweatings. When suppuration exists between 
the inrer table of the skull and the dura mater, it is sometimes indicated by 
the existence of what Percival Pott called a “puffy tumor” in the scalp, over 
the seat of abscess. This sign is not always present in intracranial suppura- 
tion, and may exist when the latter is not present, as, for example, just before 
the separation of the pericranium which follows a bruise, or where a serous 
effusion or pus exists beneath its structure. Indeed, little value is attached 
to this swelling as pathognomonic of internal abscess. The most character- 
ae of such suppuration are headache, rigors, fever, coma, and hemi- 
plegia. 

REATMENT.—Inflammation once established in the walls of the cranium is 
avery unmanageable disease. If limited to the external table, exfoliation will 
follow in due time. The dead bone should be removed as soon as it is discoy- 
ered to be movable, and not before; and, until this takes place, the case may 
be left with great propriety to natural processes. When the diploic structure 
is inflamed, though we cannot arrest its progress or secure resolution, we 
may limit or prevent intracranial disease, and for this purpose the head should 
be cleanly shaved, the patient moderately purged, blood locally abstracted, 
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cold applied, small doses of a mercurial administered, and absolute rest in 

the recumbent position enforced. 

The sequels of bone contusion should command the greatest attention. If 
the bruise is superficial, producing a plastic subpericranial transudation, an 
exostosis may follow. It is only when this outgrowth steadily increases in 
size that any operative interference is admissible. I have frequently seen 
' such tumors after a short time cease to grow, and remain entirely quiescent. 
If this result should not be realized after three or four months, the mass 
should be removed by bone-forceps, chisel, or saw. 

For hypertrophy or atrophy we have no remedies, except when they are due 
to a constitutional taint, which will be considered elsewhere. A question, as 
to the use of the trephine, arises in connection with intracranial suppuration, 
and is one of no small interest: Shall a way be opened for the escape of pus? 
Pott performed the operation in eight cases, with five successes. Dupuytren, 
in one instance, opened an abscess successfully which was beneath the mem- 
branes, one inch deep, in the substance of the brain; Guthrie, one in the 
arachnoid, which was circumscribed; and Roux, as given by Hewett, one, 

robably in the brain. Noyes,* of New York, emptied a collection of pus 
eneath the dura mater, under circumstances not unlike those of Roux’s 
case, the suppuration having followed a diseased bone in which a sinus existed. 

The closure of this sinus, in Noyes’s case, was followed by epileptic convul- 

sions, due to brain-pressure from the accumulation of pus, and for which the 

trephine was used. The epilepsy was not cured, though relieved. This 
eat died, three years after, from cerebritis. Jones and Chinault,} of 

ichmond, Kentucky, trephined the skull and evacuated an abscess, with 
blood, under the dura mater, forty-two days after a fracture. The patient 
made a good recovery. Detmoldt has even carried his puncture into the 
lateral ventricle, to reach a collection of pus. The patient did not survive 
the operation. There are several difficulties which environ this subject. 

First. Even where the symptoms following a contusion of the head, such as 

_ rigors, delirium, stupor, and hemiplegia, indicate the existence of suppuration, 
its exact locality is a matter of great uncertainty. It may be below the dura 
mater, below all the membranes of the brain, in the brain itself, or remote 
from the seat of cranial injury.. Holmes and Bell each opened the cranium 
in a case where the symptoms of cerebral pressure were well marked, but no 
pus was found. In the case which I have given of the boy dying of abscess, 
in the Pennsylvania Hospital, following injury of the frontal bone, the pus 
was situated on the tentorium. Second. The suppuration is often diffused, the 
result of an equally wide-spread meningitis. Third. The symptoms on which 
the operation is based are often due to pyeemia, in which the general system 
is hopelessly involved, abscesses existing in the lungs, liver, sinuses of the 
brain, and other parts of the body. Hewett gives eight cases of trephining 
for abscess at St. George’s Hospital, all of which proved fatal from pyzemic 
and structural changes of different kinds in and below the ‘arachnoid. In 
one case, in which I punctured the protruding dura mater and gave exit to 
the accumulation, the patient subsequently died from pyemia. 

It will be found that the successful cases of trephining for abscess have 
been, for the most part, those where the pus was beneath the bone and ex- 
ternal to the dura mater, or where either a fracture or a sinus led to the exact 
locality, or where the pus was circumscribed. Of the seventeen cases men- 
tioned by Holmes which were left without operation at St. George’s Hospital, 
all died. With such an alternative, therefore, I shall always feel it my duty, 
where there are good grounds for believing in the existence of suppuration 
and with a reasonable conviction of its locality, to open the skull and give to 
my patient the only chance, desperate as it is, which remains for his rescue. 
The most favorable cases for operation are those in which hemiplegia exists, 
as it indicates a circumscribed collection ; though in a case recorded by Guth- 


* Hamilton’s Surgery, page 533. t Ibid., page 533. 
f{ American Journal of the Medical Sciences. 
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rie in which paralysis was present, no collection was found on opening the 
skull. The existence of pyemia is decidedly unfavorable to an operation, as, 
even should we be fortunate enough to reach the collection of pus, its evacu- 
ation would not correct the constitutional infection. 

As to the proper place in which to apply the trephine, the judgment of the 
surgeon must determine the position, after a careful and comprehensive con- 
sideration of the case. Should the “puffy tumor” of Pott be present, it must 
not be under-estimated, and the incision should be made directly through 
this swelling, to the bone. Where the scalp is detached and can be raised up 
from the outer table, the trephine should be applied at that point, and if, 
underneath, the bone is of a dull-gray color, the indications are still more 
definite. When the diploé is reached, should pus make its appearance, it is 
deemed an unfavorable sign, as the case is probably one of pyeemia, whatever 
else may exist. After the ring of bone is excised, should no pus be found 
external to the dura mater, the latter should be carefully examined, in order 
to ascertain whether a purulent collection exists beneath. This will be in- 
dicated by a tendency in the dura mater to rise up or protrude into the 
opening made in the bone; and if such be the case, the membranes should 
be punctured with a sharp-pointed bistoury. If no pus is encountered in this 
position, and yet there is reason to believe that it is in the brain-substance, 
what course is next indicated? Shall an opening be made into the brain at 
a venture, or shall the surgeon be content to wait for instructions by the 
future progress of:the case? There are reasons for both courses. Roux* 
once trephined for abscess, and, not finding any collection after opening the 
membranes, proceeded no further. The patient died, after which an abscess 
was found almost at the surface of the brain. Petit trephined a child, after 
a compound fracture, without obtaining any pus and without any alteration 
of the urgent symptoms, though some bloody serum escaped. Two days after, 
an abscess found its way spontaneously to the opening and discharged, after 
which the boy recovered. Ina very remarkable case,* in which a knife-blade 
was driven through and broken off in the skull, and which had remained 
several years without causing any unusual symptoms, but finally gave 
trouble, Dupuytren trephined the head, removing the foreign body, and 
afterwards cut into the brain, emptying a large collection of matter, and 
thereby saving the life of his patient. We need not err in either direction in 
cases of such obscurity. The exploring-needle should be introduced into any 
suspicious locality, and if this invaluable instrument discloses a purulent col- 
lection, the bistoury must open the way for its escape; if not, all incisions 
are rash and unsurgical. 

If the operator, with all these precautions, fails to find the abscess, what 
next? Unless some new development shall have occurred, which will render 
a second perforation more promising than the first, there is no indication for 
its repetition. There can be no justification for boring holes around the entire 
head or at several different points (as one would prospect for oil), after the 
recommendation of Heister and Benjamin Bell. 


Fractures of the Skull. ANAtomicaL ConsipERATIONS.—The mechanism 
of the head, when properly understood, will explain very satisfactorily the 
effects of external violence. Its spherical form serves not only to decompose 
forces when applied to its surface, their vibrations radiating in all directions 
from the point of contact, but also, by conducting these vibrations to the 
base, often determines fractures in this locality. The structure of the bones, 
consisting of two tables of different degrees of density, with an intermediate 


spongy or diploic tissue, explains such facts as the following: the external _ 


plate may be broken without injury to the internal; the internal may be 
fissured without fracture of the external; there may be fracture of the ex- 
ternal table, with depression, without encroaching upon the brain, the bone 
being driven into the diploic structure. 


* Archives Générales, vol. xxiv. page 81. 
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When the calvaria is removed, three distinct fossee are seen occupying the 
inner surface of the base, the posterior one called the cerebellar fossa, and the 
anterior two the cerebral fossz. These rise, as we advance from behind for- 
wards, in planes or terraces, one above the level of the other. Notwith- 
standing the great expanse of bone forming the superior portion or vault of the 
cranium, it is contracted at its base into three comparatively very narrow 
cavities. The orbital plates of the frontal bone form the floor of the anterior » 
fossa, the petrous parts of the temporal bones separate the middle from the 
posterior, and the basilar process of the occipital bone forms not only a 
portion of the posterior but rests against both the body of the sphenoid 
and the margins of the petrous portions of the temporal bones. It also consti- 
tutes the bony roof of the pharynx: hence the hemorrhage into the throat 
when it is broken. The petrous parts of the temporal bones lodge the organs 
of hearing, which explains the bleeding from the ears and the oozing of the 
cerebro-spinal fluid when these bones are fractured. It follows from these 
anatomical peculiarities that there are three basal foci, towards which all 
violent forces concentrate. It is also true that such forces take the shortest 
or most direct route to the base. 

In applying physical laws to the mechanism of the skull, we have the 
explanation of the fact that a blow over the frontal region, should it be 
forcible enough to reach the base, will fracture the orbital plate, or plates, of 
the frontal bone which form the floor of the anterior cerebral fossa. By the 
same law, a force applied upon the vertex will reach the middle fossa, and as 
the petrous parts of the temporal bone are the foci of this region, one or the 
other of these will probably be broken. When the violence is received over 
the occipital or posterior portion of the head, the force will be accumulated 
at the basilar process of the occipital bone, reaching in this way the posterior 
or cerebellar fossa; but, as the basilar process rests against the apices of the 

etrous bones, the fracture may involve the middle fossa also. ; 

The thickness of the cranial bones and morbid alterations of their structure 
constitute predisposing causes of fracture. The walls of the skull are fre- 
quently quite thin and will yield to a very moderate force, while in other 
instances they are very thick and are capable of resisting an incredible amount | 
of violence. In the advanced state of syphilis we not unfrequently meet with 
such changes in these bones as render them quite brittle, and incapable of 
withstanding a very ordinary stroke. 


CLASSIFICATION OF CRANIAL FRAcTURES.—F ractures of the cranium may be 
divided, according to position, into fractures of the vault and fractures of the 
base. They admit of another general division, based upon the degree of pene- 
tration,—namely, into complete and incomplete,—complete when the fracture 
extends through both tables, and incomplete when only one table is broken. 
Wherever situated, or whatever the degree, however, they are best arranged 
under two heads, simple and complicated. A simple fracture consists in a 
mere solution in the continuity of the fibres of the bone, without any ex- 
ternal wound or implication of the cranial contents. A complicated fracture 


_is one in which there is something superadded to the break in the bone, and 


which adds danger or importance to the injury. The complications are the 
following: 1, an external wound, constituting what is called a compound 
fracture ; 2, location, when the fracture is situated at the base of the skull; 
3, depression, in which the fragments of the broken bone are driven in, so as 
to encroach upon the cavity of the skull or upon the brain, with or without 
an external wound; 4, gunshot fractures, produced by fire-arms ; 5, puncture, 
in which a sharp-pointed weapon, like an arrow-head, sabre, nail, bayonet, or 
walking-stick, penetrates the soft parts and bone. 

Fracture by contre-coup is used in such a vague sense that it should be dis- 
carded from the nomenclature of cranial injuries. Strictly interpreted, it 
applies only to a fracture which takes place directly opposite to the point 
where a blow is applied to the head, an occurrence, I apprehend, which very 
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rarely happens, unless the opposite point is a fixed or resistant one, in which 
case it would not be properly a fracture by contre-coup. That fractures do 
occur at points opposite to the contact of violence is a matter of common 
observation ; but these are examples of direct fractures. If aman falls head- 
long from a height upon the vertex, he is liable to have a fracture at the base 
of the skull, but in such a case there are two antagonizing forces,—the 
resistance of the ground and the weight of the body, plus its momentum, 
communicated to the base through the articulation of the spinal column with 
the occipital bone. Mr. Bryant reports the case of a man brought into Guy’s 
Hospital* in a dying condition, who had fallen upon his head from a scaffold 
with such force that the summit of the spinal column was driven into the skull. 


CausEs oF CRANIAL FracturEs.—Fracture of the skull may be caused in 
various ways, as by falls upon the head, by blows, by punctures with sharp- 

ointed missiles, and by fire-arms. 

The location and form of cranial fractures are often determined by the 
manner in which the injury is inflicted, and the form of the vulnerating body. 
When the head is caught between two opposite forces, the fracture is likely 
to be a double one, corresponding to the points where the pressure is applied. 
Where fractures take place in the vault of the cranium, they are usually the 
result of direct force. Fractures at the base of the skull follow diffused force, 
as where a person falls from a height and strikes upon the head, or is buried 
under falling timbers or walls. These injuries involving the base often com- 
mence in the vault and extend into the former, radiating in various directions, 
sometimes completely encircling the skull, and occasionally forcing asunder 
the sutures. In the case of a restaurant-proprietor to whom I was called, 
who had fallen from the third-story window of his house upon the brick pave- 
ment of the yard, a post-mortem showed a fracture passing round the cranium 
from vertex to base, separating the head into two parts, with also an antero- 
posterior division of its base. Diffused force applied to the skull will some- 
times open sutures which have been long closed. 

When the head is struck with a bludgeon or other blunt body, the fracture 
will generally be simple and without depression, but comminuted, and confined 
to the locality of the force. (Fig. 179.) When a blow is inflicted with an 


Fracture of the skull produced by a bludgeon.—From a specimen in the University Museum. 


implement having a dull edge, as the side of a shovel, the back of a butcher’s 
meat-cleaver, or the edge of a brick, the fracture will probably be an oblong 


* Guy’s Hospital Reports, vol. vy. 3d series. 
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one, complicated with an external wound, and depressed. (Fig. 180.) When 
the vulnerating body is circumscribed and flat, like the pole of a hammer or 


Fia. 180. 


A fracture produced by the edge of a brick.—From a specimen in the University Museum. 


hatchet, in which case the force is very concentrated, there will probably 
follow a starred, comminuted, and depressed fracture. (Fig. 181.) In all 
eases the internal table exhibits greater comminution than the external. 


Fria. 181. 


Fracture produced by the pole of a hammer. 


(Fig. 182.) A piece may be completely excised from the cranium, down to 
the membranes of the brain, by a sabre blow; in which case the injury is 
called an incised fracture. 


Repair oF FrRacturREs oF THE SkuLL.— When the separation between the 
fragments is not too great, union is effected by an intermediate fibrous tissue, 
in which are frequently deposited bone salts. This callus, so far as I have ob- 
served, is always intermediate. Were it otherwise, and should the callus occupy 
the cerebral surface of the fragments, it would be followed by irritation of the 
brain and its membranes similar to that produced by an exostosis growing 
from the inner table of the skull. Where fragments of considerable size 
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have been removed after comminuted fractures, the void is occupied by a 
fibrous membrane, which in time may become partially ossified. ~ 3 
Proanosis.—Fracture of the skull in itself is not a serious injury. The 
danger to be apprehended arises from the damage sustained by the contents 
of the cranium, and, however simple an injury of the head may be, a surgeon 
should be cautious in venturing an opinion as to its final termination. Very 
simple accidents prove fatal, while others which appear almost hopeless re- 
cover. I have seen a blow upon the temple with the closed fist produce death 
in a few hours, and I have known the skull to be broken in by an axe, lacerating 
the membranes of the brain and the brain-substance, and yet recovery follow 
without an alarming symptom. When the fracture is a simple one, situated 
in the vault, and without any decided concussion or any signs of compression 
of the brain, a favorable result may be anticipated. The addition of marked 
concussion to a case of simple fracture gives it a graver aspect. A depressed 
fracture is a serious complication, and when accompanied by compression of 
the brain, a very dangerous one 
Fia. 182. indeed. Fractures which inyolve 
the base of the skull are in most 
instances fatal; and here, as else- 
where, it is not the bone lesion 
which makes the case so serious, 
but the meningeal and cerebral 
sequences. A moment’s inspection 
of the base of the skull, through 
which pass the upper part of the 
spinal marrow, numerous pairs of 
nerves, and important vessels, is 
quite sufficient to explain the 
fatality of such accidents. 

The mortality of skull-fractures 
is very great. In 128 of such 
injuries brought into the New 
York Hospital, according to Lente, 
106 died, a mortality of 82.8 per 
cent. Of 305 cases treated in the 
Pennsylvania Hospital during a — 
period of forty-four years, 146, or 
48 per cent., proved fatal. 


Simple Fracture of the Skull—The existence of a simple fracture of the 
skull must be a matter of inference. There are no signs which indicate 
its existence. If an individual receives a severe concentrated blow upon 
the head, and there follow symptoms of concussion or compression, we bhi - 
naturally suspect the presence of a fracture, though it is quite true that such 
cerebral injuries often follow without any break whatever in the bones. 
Comminuted and even depressed fractures may exist without being detected. 
The extravasated blood which collects beneath the scalp serves to conceal — 
them from the touch, or the break may be under the temporal aponeurosis — 
and muscle and cannot be reached by pressure with the fingers. The swell- 
ing which follows the local violence will often mask the damage. If after a 
blow upon the forehead, or behind the ears, the overlying cellular tissue be- 
comes infiltrated with air, crackling when pressed upon, we may very prop- 
erly assume the existence of a fracture of the external table of the frontal 
sinus or mastoid cells, even if no other visible or tangible signs are present. 
There are certain topographical features of the skull which may lead the 
surgeon astray: such are the inequalities upon the surface, the depressions 
which result from the angular conjunction of bones, the results of syphilitie 
ulcerations, the lines of the sutures, and the presence of the Wormian pieces. 
All such sources of possible error must be kept in mind. There are, howeye1 
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eases in which a simple or a comminuted fracture can be determined with 
certainty. ° When, for example, a bone is broken in the line of the old suture, 
the mobility of the fragments can be recognized by pressure. Sometimes, 
when there is comminution, the finger can discover the movement of the 
ieces. 
: TrEATMENT.—The indications in the treatment of a simple fracture of the 
skull are to secure reaction when there is concussion, and prevent the occur- 
rence of inflammation. If the patient is cold and pale, with a small, feeble, and 
frequent pulse, and is in a state of semi-unconsciousness, he should be placed 
in bed, and heat applied to the epigastrium, along the spine, and to the lower 
extremities, by means of hot bricks, or bottles filled with hot water and 
wrapped in pieces of flannel. If the state of collapse continues over a few 
hours, it will be proper to administer a small amount of stimulus by the 
mouth, or, should the patient be unable to swallow, it may be thrown into 
the bowel. When given by the mouth, a single teaspoonful of good whisky 
or brandy in a little milk every hour will be sufficient, unless the collapse 
increases, when a dessertspoonful may be given every half-hour. If used in 
an enema, two tablespoontfuls, with the same amount of milk or beef essence, 
once in three or four hours, will be sufficient. The greatest caution is neces- 
sary in giving stimulants in such cases. The state of depression or collapse 
is one unfavorable to the ready absorption of the stimulants introduced into 
the stomach, so that there is danger of their accumulation, and of the reac- 
tion, when it does take place, becoming excessive. On the earliest signs, 
therefore, of recovery, such as vomiting, returning warmth and color, a fuller 
pulse, and improved consciousness, stimulants should be withdrawn and our 
remedies directed towards moderating arterial excitement and the cerebral 
congestion. The head should be elevated, and ice applied, either in a rubber 
bag or in bladders. In severe cases the head should be closely shaven prelim- 
inary to the application of cold, by which means its effect will be greatly in- 
tensified. Should the pulse become full and frequent, the temperature rise 
above the normal standard, the skin become hot, with headache and flushed 
face, general blood-letting will be required; or if the symptoms are not urgent, 
the local abstraction of blood by cups to the back of the neck will answer. 
When the vascular pressure upon the vessels of the brain has been controlled, 
the vantage-ground should be maintained by the use of tincture of veratrum 
viride, two to four drops every hour, until the diminished force and frequency 
of the pulse indicate its constitutional operation, when the dose must be either 
lessened or the intervals of administration lengthened, in order to avoid serious 
depression of the heart. The bowels should be kept freely open, as another 
means of attracting blood from the head, and care taken that the bladder is 
emptied. The patient once extricated from the immediate dangers of the in- 
jury, the next step is to prevent inflammatory sequences. For this purpose 
I know of no single remedy comparable to calomel in preventing meningitis. 
and encephalitis. One-fourth of a grain every three or four hours may be 
given, and, if the bowels are moved more than twice in the twenty-four hours, 
a quarter of a grain of opium, or five drops of laudanum, should be adminis- 
tered sufficiently often to keep the evacuations within the proper limitations.. 
The earliest evidences of the constitutional action of the drug must be the 
sign for either its withdrawal or its less frequent administration. Should 
the patient complain of headache and sleeplessness, bromide of potash, in 
doses of twenty grains once in two or three hours, will, after a few doses,. 
usually give relief. During the first few days, when all our professional re- 
sources are directed against inflammatory complications, the diet must be 
of the simplest kind,—such as milk, toast-water, and chicken-water,—but 
when six or eight days have ner bee a more liberal allowance of food may be 
permitted. Entire quietude of body and of mind is an important considera- 
tion in the management of such a case. 


Complicated Fractures and their Signs——When an external wound accom- 
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panies a fracture of the skull it is called a compound fracture. The wound in 
the soft parts is generally both contused and lacerated, and is rarely followed 
by the loss of much blood. The exposure of the cranium enables the surgeon 
to ascertain with certainty the presence of a fissure. The introduction of the 
finger into the wound, and a careful examination of the surface of the bone, 
will usually reveal even a slight irregularity; or if the bone is wiped clean 
with a soft piece of old linen, the eye will detect a red line corresponding to 
the breakage. The practice of scraping away the periosteum and staining the 
surface with a colored fluid like ink, which will sink into the narrowest 
crevice and form a persistent dark line, should never be employed, unless 
there is an urgent necessity for so doing. 

When an external or scalp wound exists, as in compound fracture of the 
skull, the treatment will be the same as in ordinary wounds of the scalp, or 
that which would be proper in a compound fracture in any other portion of 
the skeleton,—namely, removal of the hair, arrest of bleeding, and closure 
of the wound by adhesive strips, so as to convert it, if possible, into a simple 
fracture. 


Fractures of the base of the skull—These may or may not be attended with 
an external wound, and when such is present it can have no direct commu- 
nication with the bone lesion, save occasionally when the roof of the orbit is 
involved. They are rarely attended with much displacement, though occa- 
sionally after very great violence, and when the sutures are broken asunder, 
there may be marked depression or elevation of one or other of the fragments. 
They may be very limited and simple in character, confined to only a small 
portion of a bone, or they may encircle the skull, or radiate in various direc- 

tions across its base. (Fig. 183.) When 
Fia. 183. they involve more than a single fossa the 
determining force is usually a diffused one. 

Causgs.—It is no ordinary force which 
produces a fracture at the base of the skull. 
In most cases this force is communicated 
from the vault and is diffuse in its charac- 
ter; as when a person is thrown with great 
violence from a carriage, or falls from a 
considerable height, the head striking the 
curbing or pavement of the street. The 
accident is not uncommon to sailors who 
tumble from a mast headlong upon the 
ship’s deck. It may result from force 
directly applied, as in the two cases re- 
corded by Mr. Hewett in his very valuable 
treatise upon fractures of the cranium, in 
which the condyles of the inferior maxil- 
lary were driven into the skull by a blow 
upon the chin. I have seen the accident 
follow direct force by a child falling upon 
a cane and driving its extremity through 
Be sacl edriay the orbit and the orbital plates of the 

“skull. frontal bone. A sailor was brought into 

the University Hospital who had fallen one 
hundred feet from the mainmast of a vessel. There was a wound over the 
right malar bone, and the man was unconscious, with heavy breathing and 
rapid pulse. In a few hours he died. An examination showed a separation 
of the articulation of the angular process of the malar with the external 
angular process of the frontal, a fracture of the orbital process of the former, 
‘and also one extending across the orbital plate of the frontal bone into the 
frontal sinus. In this case the fracture was the effect of direct force. A blow 
upon the nose may break the cribriform plate of the ethmoid, force being 
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cases a fracture of the base may result from a fall upon the buttocks, or 
even upon the feet, the force reaching the skull indirectly through the spinal 
column. In speaking of the mechanism of fractures at the base of the skull, 


it was stated that they were found in three distinct localities corresponding 


to the three fossz on the inside of the base of the skull, and that these 
maintained such a relation to the vault of the cranium that the locality of 
the impinging force, when acting from above, determined the particular fossa 
which the fracture would implicate. 

Symproms.—The signs of fracture of the base of the skull will differ accord- 
ing to the region involved. 

Fractures of the anterior cerebral fossa.—W hen occurring in this region, the 
most common symptoms are hemorrhage from the nose, loss of smell, due to 
disturbance of the olfactory bulbs which rest upon the cribriform plate of the 
ethmoid bone, and hemorrhage into the orbit, giving rise to sub-conjunctival 
ecchymosis. This blood may come from four sources,—the vessels of the 
dura mater over the orbital plates, the ophthalmic artery, the ophthalmic vein, 
and the cavernous sinus. The blood sometimes fills the orbit, protruding 
the eye, and forming a pulsatory swelling or false aneurism. When the body 
of the sphenoid is fractured, blood may flow either through the nose into the 
frontal sinuses or into the pharynx through the sphenoidal sinuses, and 
in this last way reach the stomach, and, when thrown up, may mislead the 
medical attendant, leading him to think that the case is complicated with 
hematemesis. These signs of hemorrhage and suspended olfaction are not 
decisive of fracture at the anterior part of the base of the skull. A blow 


upon the nose will produce not only an epistaxis, but also the loss of smell; _ 


and a similar injury over the eye may be followed by orbital hemorrhage. 
In the last, however, the eyelid will participate in the violence, and become 
blue or black from the effused blood, a condition which is not commonly 
present in the sub-conjunctival ecchymosis from fracture, though it may follow 
it should the bleeding continue long. 

Fractures of the middle cerebral fossa.—In this fossa the petrous portion of 
the temporal,is the part usually broken, though the fracture may implicate 
the adjoining bones. The symptoms which indicate the accident are hemor- 
rhage, and the escape of the cerebro-spinal fluid from the ear, with paralysis 
of the face, and loss of hearing on the injured side. These phenomena are 
readily understood when the offices of the temporal bone are considered ,—i.e., 
as furnishing a chamber for the organ of hearing, a canal for the passage of 
the portio dura, and another tube—the external auditory—for conducting the 
vibrations of air to the membrana tympani. The paralysis sometimes ex- 
tends to the muscles of the uvula and soft palate, indicating a lesion of the 
sphenoid, the spheno-palatine nerves being closely related to that bone. 

Hemorrhage from the ears itself is an unimportant, or at least a negative, 
sign of fracture, unless profuse and continuing for several days. I frequently 
witness bleeding from the ear after injuries of the head and face, where 
there is no reason to suspect the existence of a fracture. Bryant relates a 
case of fracture of the petrous part of the temporal bone, in which the lateral 
sinus of the brain was laid open and the tympanum filled with blood; and 
a second, in which the internal carotid was torn where it passes through the 
bone, the hemorrhage finding its way into the pharynx and from thence fill- 
ing the lungs. Neither case survived the accident over two hours.* The 
escape of a reddish or clear fluid from the ear is a sign of much greater im- 
portance than the flow of blood. Various surmises have been offered to ex- 
plain the origin of this limpid or blood-stained fluid. Langier and Chassaignac 
supposed that it came from the serous part of the extravasated blood; other 
writers claim that its origin is from the venous channels or sinuses of the 
brain; and others, again, believe that it is a leakage from the labyrinth, the 
liquor Cotunnii. There can be no doubt, however, that the fluid in question 


* Bryant’s Surgery, page 50. 
VOL. 1.—18 


- communicated through the bony septum of the nasal fossa. In exceptional © 
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is the same as the cerebro-spinal, and that it is derived from the sub-arachnoid 
space. The observations of Robert, Hilton, and Hewett, and its analysis by 
Chaton, all go to prove the identity of the two liquids. Hilton, in a case of 
a boy with fracture at the base of the skull, attended with a discharge of 
this fluid, performed the following experiment. Believing that if the material 
was cerebro-spinal in its origin it should be increased by cerebral congestion, 
he produced this condition artificially by compressing both internal jugular 
veins. In a short time the discharge was greatly increased in quantity, 


diminishing again after the removal of the pressure: the result proved the ~ 


correctness of his theory. 

This cerebro-spinal fluid is limpid in color, abounds in chloride of sodium, 
and contains traces of albumen and sugar. To permit its escape from the 
ear, it is necessary that the petrous portion of the temporal bone shall be 
broken, the dura mater and arachnoid membranes lacerated, and the membrane 
of the tympanum ruptured, when the fluid will trickle through the crevice 
into the auditory canal and be discharged externally. Should the membrana 
tympani not be ruptured, the fluid will take the opposite direction, and run 


into the throat through the Eustachian tube. The time at which this dis- _ 


charge appears after fracture varies. It may commence immediately after 
the accident, or it may follow a free hemorrhage. In some instances it does 
not appear for several days after the injury, and usually after eight or ten 
days it ceases to be discharged, the fissure being closed by inflammatory 
lymph. Errors are doubtless often made in regard to the true nature of 
watery discharges following injuries at the base of the skull. The blood- 
stained serum which commonly flows from a wound after the active hemor- 
rhage is over may be mistaken for this cerebro-spinal fluid. A simple con- 
gestion of the Schneiderian membrane of the nasal and frontal air-passages 
will induce a free flow of a colorless fluid, the origin of which, if associated 
with local violence, might be misinterpreted. When, however, the discharge 
is limpid in its appearance, and immediately follows the accident, or when it 
occurs some time after the cessation of all bleeding and possesses the chemical 
constitution of the sub-arachnoid fluid, there can be little doubt as to its true 
source. The escape of the cerebro-spinal fluid is not confined to fractures of 
- the temporal bone; it may flow into the nose or pharynx when the injury 
involves other portions of the base. It may also be discharged in com- 
pound fractures of the vault of the skull. It is difficult to estimate the quan- 
tity of this fluid which is lost, unless it is carefully collected in some vessel. 
It will saturate the pillows of the patient in a short time, and the flow has 
been known to reach from fifteen to eighteen ounces in a few days. 

Fractures of the posterior or cerebellar fossa.—These fractures extend through 
the anterior inferior part of the occipital bone in different directions, running 
into the occipital foramen or through the basilar process, or involving both. 
Frequently cases are met with in which both the posterior and the middle 
fossa are broken at the same time ; an accident which, so far as my observation 
extends, follows falls or blows upon the posterior part of the head. 

The hemorrhage which follows a fracture through the posterior fossa may 
flow into the pharynx, in this way reaching the stomach, and be subsequently 
vomited, or it may extravasate into the soft parts about the neck and over 
the mastoid portion of the temporal bone, gradually finding its way to the 
surface and giving rise to a subcutaneous ecchymosis. Surgeons very justly 
attach much importance to this discoloration, as indicative of fracture, in 
cases where there has been no external contusion, and yet where the vio- 
lence has been of a nature sufficiently severe to render such an injury 
probable. 

The signs, therefore, which most clearly indicate fracture of the base of the 
skull are free and persistent hemorrhage from the ears, nose, and pharynx, 
and into the orbits, and the escape of cerebro-spinal fluid. The constitutional 
signs which follow fractures of the cranial base are those of concussion or 
compression. 
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Proanosis.—Fractures at the base of the skull are among the most dan- 
erous accidents which can befall the human body, though not necessarily 
atal. According to Robert, recovery never takes place where there is a loss 

of the cerebro-spinal fluid; yet I have seen two cases certainly, and I think 
three, in which the patients got well notwithstanding the presence of this 
discharge. In the first of the two patients, where the nature of the fluid 
was limpid, it was quite profuse from the right ear, and continued for about 
two weeks, having been preceded by a very free bleeding. The second case 
"was one in which the frontal sinuses were crushed, and the orbital plate of 
the frontal bone comminuted, by the kick of a horse; the membranes of the 
brain were lacerated, and a considerable amount of brain-substance was dis- 
charged. The serous-looking fluid which saturated the dressings was too 
abundant to have been the product of inflammatory irritation of the lining 
membrane of the frontal sinuses. It had all the appearances of the fluid 
derived from the sub-arachnoid space. The man recovered, and in four 
weeks from the time of the accident he was again in the hospital, with a 
broken thigh. Notwithstanding occasional cases of recovery, the prognosis 
of fracture of the base of the skull is very unfavorable. It is not the fracture 
which makes the accident so grave: that may heal by fibrous tissue, or by an 
intermediate or an overlying deposition of soft bone. The danger consists in 
the consequences of the injury, such as inflammation of the membranes of the 
brain, inflammation, contusion, or laceration of its substance, and compression 
from the extravasation of blood. 


Fractures with depression—By a depressed fracture is meant a fracture in 
which the fragments are forced below the level of the surrounding bone. The 
danger of such an injury is apparent when it is considered that inasmuch as 
the brain fills the cranium, any depression of the walls of the latter, save in 
exceptional cases, must encroach upon the encephalon and give rise to conse- 
quences, immediate and remote, of a very dangerous nature. In the diagnosis 
of such injuries the following considerations must not be overlooked. First, 
the peculiar concave form assumed by extravasations of blood in the scalp 
after contusions. ‘There are many instances where incisions have been made 
into such swellings under the impression that the depression existed in the 
bone. Second, there are localities in which, from structural peculiarities, de- 
pression may exist without encroaching upon the brain, particularly in the 
adult skull, as, for example, over the frontal and mastoid sinuses. 

Varieties of depression.—Depression of the skull may exist with or without 
an external wound; the depression may be confined to either the external 
or the internal table alone ; and lastly, it may involve both tables or the entire 
thickness of the bone. 

Fractures of the external table—Occasionally in civil, and often in military, 
practice, indentations or fractures of the external table are seen. I saw quite 
recently a very well marked case of the kind. A spent pistol-ball had struck 
the forehead of a man and rebounded into his hat. A considerable depression 
existed, without any signs of the internal table having been involved in the 
injury. In such cases the depressed portion of bone is accommodated in the 
spongy cancelli of the diploé without encroaching upon the brain. While this 
is possible at any portion of the cranial vault, yet those portions of the frontal 
and temporal bones which correspond to the frontal and mastoid sinuses, by 
reason of the wide separation of their walls, admit of the greatest inward dis- 
placement without compressing the brain. When the external table of the 
frontal or mastoid cells is broken, the nature of the accident is revealed by the 
escape of air into the overlying soft parts from either the nasal or the pharyn- 
geal cavities, producing emphysema of corresponding portions of the scalp. 

Fractures of the internal table——The internal table may be broken and the 
external remain intact. Hxamples of this kind are given by Sir Astley 
Cooper, Velpeau, Adams, Hennen, Brodie, and others. I once trephined a 
patient for epilepsy, the internal table of whose skull presented a stellated 
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fracture without any break in the outer wall of the bone. There is a form of 
fracture produced by blunt-pointed bodies, such as nails or picks, in which 
the external table is traversed without much displacement, while the internal 
one is comminuted and extensively displaced. In all fractures of the skull 
which involve both tables the internal suffers more than the external. For the 
explanation of this fact there are three factors: first, its physical structure being 
the more brittle of the two; second, the operation of a law which determines 
a fracture first on the side of greatest extension, or, as iron-masters express 
it, on the “side of pull;” and, third, the mass of material carried before the 
fracturing force. 

The law which determines a fracture of the skull is the same by whatever 
kind of force it is produced. The fibres of the bone yield first, as has been 
stated, on the side of extension, just as when a stick is bent over the knee 
the surface opposite to the point where the pressure is applied first gives way. 
The application of the law has been well illustrated by Tevan. A reference 
to the following figures will serve to make the explanation clear. 

Let A B (Fig. 184) represent a portion of the vault of the skull, and C D 
and EK F two vertical lines parallel with each other. Ifa force be applied to 
the convex surface of the section at G, the extremities of the arch, A B, will 
be separated from each other, and the section will assume the appearance of 
H Tin Fig. 185. The effect of this separation will be to destroy the parallelism 
of the lines C D and E F and make the lines J K and L M converge at the 
upper and diverge at the lower surfaces of the bone. The effect of such a 
change is to force together the particles of the bone above at N, and to draw 
them asunder below at O, the point where the fracture, if present, will first 
take place. 

Fig. 184. Fie. 185. 
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Fractures of both tables with depression—F ractures of this nature may exist 
with or without an external wound. They are very often comminuted, and 
in some instances are broken in the form of pointed spicule, which puncture the 
membranes and wound the brain. These fractures may exist without symp- 
toms of compression being present,—though generally the reverse is true,— 
but they are always fraught with danger from prospective consequences, such 
as hemorrhage, abscess, and, still more remotely, muscular weakness, defective 
articulation, epilepsy, and various mental imperfections. 


Depression without fracture of the skull—This cannot happen in an adult, 


but is occasionally seen in young subjects, and when present is usually of 
considerable extent, involving an entire bone. The explanation of this form 
of depression must be sought for in the mobility of the different pieces of the 
young skull, the sutures not being solidly closed. In a case of this accident 
which I saw with Dr. William Brinton, of West Chester, Pennsylvania, the 
depression was fully one inch and a half in diameter. It finally disappeared, 
the child making a good recovery. Extensive depressions are sometimes 
made by the forceps of the accoucheur, some of which are never effaced. 
There are indentations which occur from pressure of various kinds, affecting 
portions of one or more pieces of the young skull (Fig. 186), and depending 
upon structural peculiarities in the bones, such as a deficiency in their earthy 
constituents, by which they are rendered flexible and supple like parch- 
ment. 
Intra-uterine fractures of the skull are occasionally met with, and may 
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be produced by blows inflicted upon the abdomen of the mother, by pressure 
against the pelvic bones in protracted labors or in cases of deformity, and 
by the forceps when improperly placed upon the fcetal head. 

Diagnosis of depressed fracture.—It 
is not always an easy task, in the Fia. 186. 
absence of an external wound, to as- WY tj 
certain the existence of a depressed 
fracture. The blood effused beneath 
the scalp conceals the indentation. 
The symptoms of compression—if 
er ge’d be due to a clot ot 

lood, and not to depressed bone. 
When the signs are urgent, the scalp 
should be incised at the seat of’ con- 
tusion down to the periosteum, so 
that the surgeon may determine the 
true nature of the injury by the fin- 
ger andthe eye. Where an external 
wound is present, communicating 
with the bone, there is no difficulty 
in determining the condition of the A young skull with a number of depressions over its 
latter and in reaching a correct diag- or eaidank a specimen in the Museum of the College 
nosis. 

In regard to certain simple and compound fractures of the skull, the fol- 
lowing observations may aid in determining the particular line of practice to 
be adopted. 

1. Fracture without depression—In a fracture of this kind, and in the ab- 
sence of symptoms of compression, the treatment should consist of rest in 
the recumbent position, the application of cold to the head, gentle purgation, 
and a restricted diet. Should any cerebral disturbance appear, indicative of 
irritation or inflammation, such as headache, restlessness, intolerance of light 
or sound, with a frequent pulse, a more active antiphlogistic course will be 
demanded. Blood should be taken locally from the back of the neck and 
behind the ears, full doses of bromide of potash administered, and all causes 
of physical and mental excitement carefully excluded. 

2. Fracture with depression—W hen, in addition to fracture, the detached 
portion is driven down below the level of the surrounding parts, it constitutes 
the condition known as depression. This depression may exist in a very 
marked degree and yet not seriously encroach upon the brain; and in the 
absence of all symptoms of compression, the treatment will not differ from 
that appropriate in a case of simple fracture of the skull. No operation is 

roper. 
r 3° Fracture with depression and comminution—The additional element of 
comminution has furnished ground for a diversity of opinion among surgeons 
with reference to the best mode of treatment. This difference grows out of 
the fact that at some remote period there may be developed, in consequence 
of the irregularities of the fragments irritating the meninges of the brain, a 
_ degree of cerebral excitement which may culminate in epilepsy, or in the still 
more deplorable calamity, insanity. To guard against such evils, some sur- 
geons advise laying open the scalp, applying the trephine, and elevating the 
fragments. In favor of such a practice we have the very high authority of 
Professor Gross. That convulsive and other forms of cerebral disturbance do 
occasionally follow such injuries, when the fragments are left undisturbed, I 
know very well, but, according to my own observation, as compared with 
those who escape such results, the number is very small; and the same 
effects are known to follow simple fractures even without depression. To 
trephine, therefore, under such circumstances, is to add to the danger of 
the original injury the double complication of a compound fracture and 
of exposure of the membranes of the brain, in order to prevent the evils of 
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exceptional cases. Hence I can see no reason for departing from what has 
been my usual course in such cases, namely, to refrain entirely from opera- 
tive interference. 

4, Fracture with depression and signs of compression.—In a fracture of this 
kind the displaced bone encroaches so much upon the brain as to give rise to 
unconsciousness, paralysis, noisy breathing, dilated pupils, and a slow pulse, 
—a group of symptoms which constitutes “compression.” In the treatment 
of such a case some authorities advise an immediate resort to the trephine, 
while others inculcate delay, hoping that with blood-letting, cold, and time, the 
brain will become tolerant of the pressure and the compression pass away,— 
resorting to operative measures only when the symptoms persist. In the 
case of children it is best not to proceed too precipitately in the use of the 
trephine, as I have seen in such subjects very urgent symptoms disappear, in 
consequence, I think, of the movable cranial bones being thrust up by the pul- 
sation of the brain. Such a result is not to be looked for in adults; and hence 
the sooner the depressed bone is elevated by mechanical means the better. 

5. Compound fracture with or without symptoms of compression—A com- 
pound fracture of the skull is one in which, in addition to the lesion of the 
bone, there is a communicating wound of the scalp. Such fractures are very 
dangerous injuries, and have various complications. The bone may be com- 
minuted and depressed, the membranes torn, and the brain compressed and 
lacerated. They are usually attended with severe shock and considerable 
hemorrhage. The later dangers are from inflammation of the contents of 
the cranium, abscess, and fungous protrusions. Compound fractures with 
depression, whether accompanied by symptoms of compression or not, are 
proper cases for the use of the trephine or elevator. The existence of the 
external wound removes one objection to the use of the instrument. In cases 
of comminution the loose pieces of bone should be taken away. By so doing, 
one cause of irritation is removed and a free way of escape for the discharges 
is provided. In a number of cases I have seen a large quantity of the cere- 
bral substance hanging from the wound, with extensive comminution of the 
cranial bones, and, after extracting the pieces and dressing the parts, re- 
covery has followed with singular rapidity. Indeed, the greatest success I 
have had in the use of the trephine has been in cases which, from the extent 
of the damage done to the skull, seemed to be almost hopeless. After the 
elevation of the depressed por tions of bone and the removal of loose pieces, 

the soft parts should be placed in 
Fig. 187. position, but without any attempt 
being made to close up the wound 
tightly. A free vent to blood and 
other accumulations must be al- 
lowed, and, to prevent inflamma- 
tory sequences, cloths wet with 
cold water should be applied to 
the head and frequently renewed, 
small doses of calomel adminis- 
tered every three or four hours 
for the first few days, and a very 
restricted diet allowed. 


Separation of the sutures—The 
skull may be broken through in 
the line of a suture. Such an in- 


Fracture through the frontal suture.—F bmep in|. esac ss 
reece oe eeee a the University Muscum. SS jury is the result of no’ ordinary 


force: hence in those cases where 
the base of the cranium is broken it is not an uncommon event to find some 
of the sutures disjoined. In the vault of the cranium, the sagittal and the 
coronal are those that generally suffer. Even when a suture is obliterated — 
by ossification, as is often seen in the frontal part of the sagittal, a fracture 
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may follow its course with the greatest accuracy. Such a case is shown in 
Fig. 187, the separation being the result of a stroke with a flat piece of iron. 


Punctured Fractures.—Such fractures often occur in the neighborhood of the 
orbits, and are produced by walking-canes, nails, umbrella-handles, or picks. 
I have seen cases where children while playing with “ grace-hoops” fell wpon 
the rod used in this amusement, driving its extremity through the upper 
eyelid and the orbital plate of the frontal bone into the brain, and in two 
instances have removed portions of the latter which protruded from the 
wound, recovery following in both without any unusual symptoms. 

TREATMENT.—In the treatment of this variety of fractures the course of 
the surgeon must be determined, not by the symptoms present at the time of 
the injury, but in view of those which are likely to follow as a consequence 
of inflammation of the brain and its membranes. Whenever, therefore, the 
puncture is situated in the vault of the cranium, the trephine should be em- 
ployed, by which a way will be opened for the escape of all inflammatory 
products. : 


Concussion of the Brain. 


Many writers take exception to the term “concussion” when applied to in- 


juries of the brain, on the ground that the word is vague and indefinite. The 
same objection, however, would apply with equal force to compression and 
many other terms which are employed to express disease or injuries. In the 
sense in which I use the word—that of a determining cause of certain phe- 
nomena, and not the phenomena themselves—I can conceive of no better 
term than that of concussion. ‘The force may be either direct or indirect ; 
that is, violence applied directly to the head or transmitted along the spine. 

There are four varieties of concussion: 1, cerebral vibration without visible 
lesion; 2, vibration followed by sero-sanguinolent transudation ; 3, vibration 
attended with extravasation of blood; and, 4, vibration accompanied with 


] 


laceration of the brain-substance. wes of 


1. Cerebral vibration without visible lesion.—In this variety the force, whether 
applied directly upon the skull and conducted through its bony walls to the 
brain within, or indirectly by being transmitted through the spinal column, 
produces a simple molecular disturbance of the cells composing the neurine. 

Symproms.—A man receives a blow of moderate force upon the head, 
falls from a considerable height, alighting upon his feet. He staggers, per- 
haps falls upon his knees, but instantly rises, and then quietly sits down. For 
a few moments he is bewildered and confused; he cannot collect his thoughts; 
there is some pallor of the countenance; a perspiration breaks out upon the 
surface of his face, followed by yawning, nausea, and perhaps vomiting. In 
a short time, however, he regains his intelligence, is able to rise and walk, 
possibly with a slight tremulousness of the limbs, and in a few hours has 
entirely recovered from the injury. This is a case of simple cerebral vibra- 
tion. If it were possible to open the cranium and examine the brain under 
such circumstances, the presumption is that the keenest eye, armed with the 
best instrumental aid, would fail to detect any appreciable alteration of struc- 
ture; yet, were it feasible to carry the search into those delicate relations 
which subsist between the cells composing the brain-substance, we should 
doubtless discover a sufficient explanation of the phenomena. 

Conditions analogous to this are seen in other parts of the body, and indeed 
sometimes in matter subject only to physical laws. For example, a person 
may take hold of some object and apply for a long time a great amount of 
muscular force, but at length the hand suddenly relaxes its grasp and drops 
powerless by the side. In this condition it may remain for a few hours and 
again recover its strength. If the arm could be dissected immediately after 
the occurrence, no pathological change would be revealed. 

Passing to grosser matter, or such as is governed only by physical laws, 
we see a temporary alteration or suspension of these properties. A watch 
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falls upon the floor and immediately ceases to record the time. It is taken to 
a watchmaker, and after the closest scrutiny he fails to discover what has 
happened, but explains the condition as one of “jar” or “strain.” A sudden 
shake will sometimes put the mechanism again in motion. If a magnetic bar 
of iron receives a violent blow, its power as a magnet is greatly weakened. 
These are some examples of the suspension of function and property by 
molecular vibration. 

When the violence has been more intense, the symptoms will be more 
marked and urgent. Insensible, pulseless, and with flaccid limbs, the patient 
resembles a dead, rather than a living, man. The countenance is pale, the 
features are shrunken, the surface is cold, the pupils are sometimes dilated 
and at other times contracted, or, as is not unfrequently seen, one is dilated 
and the other contracted. The breathing, when once established, is feeble, 
quiet, and occasionally interrupted by a long-drawn sigh. The circulation is 
feeble and intermittent; the feeces and urine are sometimes passed involun- 
tarily. More commonly the urine is retained, the bladder becoming greatly 
distended. Deglutition is either difficult or impossible, the surface is covered 
with perspiration, and the temperature ranges from 94° to 97°. The special 
senses, though not destroyed, are obtuse and greatly enfeebled. The eyelids 
remain closed, or, if opened for a moment, no notice is taken by the individual 


of surrounding objects. Ordinary sounds are not recognized by the patient, but » 


when spoken to in aloud and commanding tone of voice and roughly shaken, 
a single word in response may be obtained, and that delivered in a short and 
petulant manner. The group of symptoms thus detailed belong to what is 
commonly called the stage of collapse or shock, and may continue for a single 
hour or for many days. As the vital powers begin to assert themselves, the 
second stage, or that of reaction, sets in. Vomiting occurs, which is an evi- 
dence of returning sensibility in the stomach, the pulse becomes fuller, less 
frequent, and stronger, the perspiration dries up, the warmth of the body 
returns, the color appears in the face, and the mental hebetude gradually 
passes away, followed perhaps by headache, a flushed face, and vertigo. 

2. Vibration followed by the transudation of a sero-sanguinolent fluid.—In addi- 
tion to the symptoms already detailed as accompanying simple vibration, there 
are certain peculiarities present which, I think, are indicative of brain-press- 
ure. The stage of collapse is more pronounced and prolonged than in simple 
vibration, there is much greater difficulty in rousing the patient from the 
state of stupor, and the breathing is often noisy, though not stertorous. The 
patient frequently assumes a peculiar position in bed,—that is, curled up on 
the side, or in a state of general flexion, the legs being bent upon the thighs, 


the thighs flexed upon the pelvis, the head upon the chest, and the chest bent - 


forward upon the abdomen. When forcibly turned over or compelled to 
change his position, the patient will quickly resume the original posture, 
manifesting no small degree of temper, and sometimes profanity, at the dis- 
turbance, and then relapses into a sullen or semi-unconscious state. The urine 
is frequently passed in the bed, as are also, though less commonly, the feces. 

There are other symptoms which, though not peculiar to this variety of 
concussion, are not unfrequently present; for example, a well-marked con- 
vulsion. This may occur in both adults and children, and usually takes place 
when they begin to recover from the first effects of the injury. A sudden 
accession of violent muscular tremors is sometimes present. The tremor ma 
be confined to one side, or to one limb, or may affect the entire body, and, 
like the convulsions, manifests itself when the collapse begins to pass over. 
In some instances the patient will recover his senses for a short time and again 
relapse into a state of stupor, with labored respiration, and in fatal cases 
will gradually sink into a state of complete coma, with stertorous breathing, 
dilated pupils, and a rapid, feeble pulse. This state is one in which the border- 
line between concussion and compression has been passed, and the patient 
dies much in the same way as one who has a depressed bone, a clot of blood, 
or a collection of pus pressing upon the brain. 
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Morsip Cuances.—The essence of this variety of concussion consists in 
the transudation of a bloody serum through the walls of the cerebral blood- 
vessels, which I presume is due to paralysis of their vaso-motor nerves, 
by which they are rendered incapable of regulating the amount of blood 
within their canals, and thus become over-distended. This change is analo- 
gous to that which we constantly observe in the stage of inflammatory con- 
gestion in other parts of the body. I have witnessed numerous cases of this 
condition. It may exist to a great degree and be overlooked, as the serum 
gravitates to the dependent parts of the skull or sinks through the occipital 
foramen into the spinal canal. 

Hewett mentions a case* in which a patient was admitted into the Hopital 
St.-Antoine who had fallen some distance upon the pavement. He was col- 
lapsed, and after a few hours died. The head was examined, and no evidence 
of any intracranial damage was discovered. The fact was incidentally com- 
municated to Dr. Deville, at the time making the round of his wards, who, 
going to the dead-house, had the spinal canal examined, in which was found 
a great quantity of extravasated blood, extending up to the cavity of the 
cranium. 

It must not be overlooked that death may be caused by lesions of other 
organs produced at the time of the concussion, and thus be wrongly attributed 
to the latter. Hewett mentions the case of a boy who fell from a considerable 
height. When brought into St. George’s Hospital, he presented well-marked 
symptoms of compression, and shortly after died. The examination of the 
head disclosed a little extravasated blood, but not sufficient to account for 
the sudden death. When, however, the chest was opened, a rupture of the 
heart was found to exist, which at once solved the mystery. Mr. Hewett 
further declares that in all cases of death from head injuries which he has 
witnessed, the intracranial damage was sufficient to account for the result. 
The same in effect has been stated by Mr. Le Gros Clark; and in further sup- 
port of the truth of these assertions it may be stated that in none of the cases 
which have been recorded by authors as cases of death without lesion was 
any examination made of the spinal canal. 

A sailor was brought into the University Hospital suffering from concus- 
sion, the result of a fall from the rigging of a ship. Thirty-six hours after 
his admission he died. On making the autopsy there were no indications 
whatever of any structural change in the brain sufficient to explain the cause 
of death; but on removing it from the skull a large amount of bloody serum 
was found in the spinal canal. 

3. Vibration followed by extravasation of blood—In this form of concussion 
we have a condition which has been termed contusion of the brain. 

Symproms.—There are, so far as we know, no symptoms which unerringly 
indicate either circumscribed or disseminated blood-extravasation of the brain ; 
yet the presence of muscular spasms of the limbs, with great restlessness, fur- 
nishes a reasonable ground for suspecting the existence of such a condition. 
Dupuytren believed that about the fourth or fifth day the disease might be 
recognized by the appearance of those symptoms which ordinarily indicate 
encephalitis. Sanson, on the contrary, believed that there were certain signs, 
such as great restlessness, unconsciousness, with spasms of the extremities, 
etc., which revealed at once the nature of the lesion. Such phenomena are 
witnessed frequently, though they are far from being invariably present. 

A man was brought into the University Hospital with a fracture extending 
into the base of the skull, accompanied with great loss of the cerebro-spinal 
fluid through the ear. He died after the lapse of five days. The autopsy 
showed a diffused extravasation at the base of both the middle and anterior 
lobes of the cerebrum, and also within their substance. In this case the 
rolling from side to side was confined to the head, the restlessness was ex- 
cessive, the breathing, though heavy, did not amount to stertor, the spasms 
or tetanic contractions of the limbs were violent and at first intermittent, 


* Théses de Paris, 1834, No. CXIX. p. 19. 
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and although the patient would forcibly resist any change made by the nurse 
in the position of his limbs, he could not be roused to consciousness. 

In a fatal case of concussion which I had under care the prominent symp- 
tom during life was an irregular, labored, and noisy respiration, with great 
dullness over the posterior part of the chest. An examination after death 
showed a blood-extravasation in the medulla oblongata and intense engorge- 
ment of both lungs. The urgent symptoms did not appear until twenty-four 
hours after the injury. 

In a third case which was brought into my ward, and which proved to be 
one of disseminated cerebral extravasation, the patient remained unconscious, 
with a loud, almost snoring, respiration, having a tetanic rigidity of the 
muscles of the limbs, a very high temperature, and twitching of the muscles 
of one side of the face. There was also a remarkable reflex irritability of 
the orbicularis palpebrarum muscle on one side, which when touched with 
the finger would contract with great vigor. 

Morpip APPEARANCES.—These consist of extravasations of blood, either 
central or peripheral. When central or in the substance of the brain, the 
blood may be confined to a small space, and, when so, corresponds to what is 
termed circumscribed extravasation. When disseminated extensively through 
the brain, appearing as little red points, it constitutes diffused extravasation. 

These extravasations or minute blood-clots may be confined to the vesic- 
ular or gray matter of the brain, or they may exist deep in the substance 
of the white or tubular portion. The little clots form small cavities at 
the expense of the brain-substance, as we find that, when they are displaced 
or turned out, excavations remain, with irregular margins and a surround- 
ing discoloration. These extravasations present the appearance of apoplec- 
tic clots. All divisions of the brain and all parts of these divisions are not 
equally affected by such lesions. It has been definitively settled by Hewett 
and others that, although these ecchymoses are possible in any part of the 
encephalon, yet the anterior and middle lobes of the cerebrum suffer most, 
and not only so, but that they are chiefly confined to the under surface of 
these lobes. In thirty-seven cases of this injury, according to Hewett, the 
posterior lobes were contused in four instances, the anterior in eight, and the 
middle in twenty-five. There are several reasons given to account for the 
greater liability of the middle and anterior lobes of the cerebrum to suffer 
from these clots. These parts of the brain rest upon the bony floor of the 
middle and anterior cerebral fossee, in contact with the irregularities of these 
cavities, whilst the posterior lobes are supported upon a membranous base, 
the tentorium. These facts, though thought by Fano to have been altogether 
overlooked, were long since, as mentioned by Hewett, recognized by Sir 
Benjamin Brodie. There are regions also in which fractures at the base of 
the skull most frequently occur, because they fall within the compass of those 
converging lines of force which in passing from the vault to the base follow 
the shortest routes, and must necessarily affect severely the contents of this 
part of the base as well as the skull itself. 

When the extravasation takes place in the cerebellum, the collection, like 
that in the cerebrum, is generally found on the under surface. The pons 
Varolii and medulla oblongata are least liable to suffer. In a fatal case of 
concussion which I had under care, the prominent symptom was an irregular 
and difficult respiration. On an examination after death, the extravasation 
was found in the medulla oblongata. 

The appearances presented where the patient has survived some time after 
the injury indicate that the work of absorption has been in progress, as the 
clots have been absorbed and in their place are seen well-defined cicatrices. 

When the blood-extravasation comes from the vessels of the pia mater, it 
will spread over the brain, giving its surface an intensely red color and form- 
ing what is termed peripheral extravasation. When the ecchymosis occupies 
this position, there has usually been noticed entire unconsciousness, with other 
signs which resemble those of compression rather than those of concussion, 
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When the vessels of the pia mater are ruptured, the injury is usually accom- 
panied by laceration of the arachnoid and extravasation of blood into its 
cavity. 

4. Vibration followed by laceration—In this variety of concussion the brain- 
substance is torn, and the lesion is frequently found associated with fractures 
of the bones of the skull and injury to the meninges. 

Symproms.—Where there is laceration of the brain in addition to those 
symptoms which have been detailed as belonging to concussion in general, 
there is usually great restlessness; the patient tosses from side to side, 
endeavors to remove his clothes, the limbs are kept in constant motion, the 
bed-clothing becomes twisted into ropes, and not unfrequently moans and 
sometimes frightful screams are uttered. The respiration in such cases may 
be quiet, the pulse slow, the pupils somewhat dilated, and the temperature 
little changed from the normal standard. The patient will often answer 
questions when asked. Though the urine is usually passed in the bed, it is 
not wholly due to incontinence, as there is no dribbling, and the bladder 
will retain its contents for two or three hours. 


Prognosis in Concussion.—A degree of uncertainty hangs over every case 
of severe concussion, and this suggests the propriety of giving a very guarded 
prognosis. When the patient reacts in a short time, with restored intelligence, 
senses unimpaired, and without a severe and persistent headache, recovery 
may be anticipated with a reasonable degree of certainty. If, however, the 
surface continues cold and the sphincters relaxed, and the heart remains feeble 
and irregular, the pulse becoming increasingly frequent in its action, with pro- 
gressive stupor and a heavy, labored respiration, a fatal termination is fore- 
shadowed. When a patient, after concussion, recovers his consciousness and 
again relapses into a state of stupor, or when there is a repetition of con- 
vulsions, with a snoring respiration and a marked fall in the temperature, 
the case is exceedingly unfavorable. Great restlessness, screaming, and a 
rapid pulse are infallible evidences of approaching death. When the reaction 
is excessive, accompanied by a full, bounding pulse, intense headache, delirium, 
and intolerance of light and sound, there is imminent danger of inflammation 
of the brain and its membranes, which will seriously complicate the case. 
As intracranial inflammation from traumatic violence begins usually about 
the fifth or sixth day, it is a favorable sign when this period is passed without 
any unusual symptoms. ‘The occurrence of vomiting after concussion should 
be regarded as a favorable sign, indicating as it does a return of the suspended 
nerve-action. 

TREATMENT.—The indications in the treatment of a case of concussion are, 
first, to establish reaction, and, second, to counteract intracranial inflammation. 
In very mild cases, in which the patient is merely stunned but recovers in a 
few minutes, nothing is necessary save to enforce a few hours of quiet for 
both mind and body. The brain is capable of regaining its orderly operations 
without any officious interference, and may be safely let alone. Where the 
shock is more severe and the concussion well pronounced, the surgeon must 
still be careful how he meddles, and should be content, for a time at least, to 
place the patient in the recumbent position, with the head low, removing all 
constriction from the neck, admitting a free access of air to the patient, and 
applying external heat to the spine, to the lower extremities, and to the epi- 
gastrium. If deglutition is unimpaired, a little water or warm tea may be 
administered from time to time. The common practice—prompted by the 
anxiety of friends—of at once administering brandy or whisky cannot be 
too strongly reprobated ; nor would any sane physician for a single moment 
entertain a thought of abstracting blood. The first error leads to a dan- 
gerous reaction, the last to fatal collapse. If, however, the body continues 
for hours cold and bathed in perspiration, the heart feeble, and the con- 
sciousness increasingly difficult to rouse, stimulants become necessary, and 
should be administered by the mouth if the patient can swallow, or, if not, 
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they can be introduced into the rectum. They should be given in small quan- 
tities and at considerable intervals of time. The reason for such a course 
will be obvious when it is remembered that in the state of collapse absorption 
is in a great degree suspended, and if given too frequently the stimulants may 
accumulate, and when the mucous membrane of the stomach begins to resume 
its function they will enter the blood in such quantities as to lash the heart 
into excessive action, carrying the reaction far beyond the point of safety 
and increasing the risks of encephalitis. A single teaspoonful of brandy or 
whisky or one ounce of wine-whey every three-quarters of an hour, until the 
signs of restoration begin to appear, will be quite sufficient, after which these 
agents should be withheld. ‘The disappearance of collapse and the com- 
mencement of reaction are the signals for marshaling our resources to mod- 
erate and control the action of the heart and arteries and to save the brain 
from undue blood-determination, especially at a time when the feeble condition 
of the walls of its blood-vessels renders them powerless to regulate their con- 
tents. To this end the head must be raised, and covered with an ice-bag or 
with cloths wrung out of cold water; the bowels should be thoroughly purged 
with an active cathartic ; all strong lights and sounds should be excluded, and 
the diet ordered to consist of toast-water and milk. Should these means not 
prove sufficient, and should the fever increase, with elevation of temperature, 
a flushed face, injected conjunctiva, delirium, and muscular weakness, blood 
should be drawn from the arm, or be taken locally by cups from the temples, 
from behind the ears, and from the back of the neck. The head should be 
shaven, in order that the effect of the cold may be more decided, and mercury 
should be given in small and frequent doses. Sleeplessness and restlessness 
are best relieved by full doses of bromide of potash, half a drachm every 
three hours. Opium, when the bromide fails, will often produce the happiest 
effect in calming excitement and disposing to quiet sleep. The deodorized 
tincture appears to me to be the best form for its administration, and this may 
be given in doses of from five to eight drops every two or three hours, until the 
desired effect is obtained. When the acute symptoms are subdued, or should 
the patient exhibit signs of prostration, more nourishment can be allowed and 
a moderate amount of stimulants exhibited. Tonics appear to do well only 
after convalescence is established, and it is at this period that the surgeon 
must rigidly enforce the recumbent position. It is not safe to allow a patient 
to sit up, either in or out of bed, for at least ten days or two weeks after his 
attack is overpassed; and, as preparatory to this change of position, the head 
and shoulders, and finally the body, should be gradually raised by additional 
pillows, that there may be no sudden change in the cerebral circulation. I 
have seen a patient, after passing through all the dangers of concussion, sud- 
denly perish from being allowed to get out of bed at once, without any of 
these preliminary precautions. Patients, after recovery from severe concus- 
sion, often remain pale and suffer from vertigo and feebleness of the limbs. 
In such cases, iron, rest, and a good diet constitute the best treatment. 


Compression of the Brain. 


Can the brain be compressed ?—that is, can its components, by external or 
internal force, be more closely compacted together than when in their nor- 
mal condition? This question has been often asked. I can see no reason 
to doubt that such compression is possible, though the discussion of the sub- 
ject would have very little practical importance. The term compression is 
open to many objections when abstractly considered, as the brain may be 
subjected to pressure without any of the signs usually attached to the term ; 
yet where the word is used as a conventional phrase there can be no con- 
fusion or misunderstanding resulting from its retention in the surgical nomen- 
clature of cranial injuries. 

Compression of the brain may result from four different causes,—depressed 
bone, extravasation of blood, inflammatory products, and foreign bodies intro- 
duced from without. ; 


ae 
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Symproms.—The symptoms which characterize a typical case of compression 
may be arranged as follows: alteration of sensibility and motion, of respira- 
tion, and of circulation. 

1. Alteration of sensibility and motion.—The patient is dead as to the external 
world,—is entirely insensible and unconscious. No impression can be made 
on the special senses which will be recognized, nor does any articulate word 
or sound escape the lips. There is paralysis, general or partial, according as 
the compressing cause affects both hemispheres of the brain or one; where 
partial, the paralysis will be on the side opposite to the injury. There is 
inability to swallow, with retention, followed by dribbling, of urine; the pupils 
of the eye are fixed in a state either of dilatation or of contraction; or one 
pupil may be dilated and the other contracted. 

2. Alteration of respiration —The breathing is noisy, snoring, or, as it is 
termed, stertorous, and puffing; the first due to the paralysis of the muscles 
forming the soft palate, and the last to a similar condition of the buccinator | 
and other muscles about the mouth. 

3. Alteration of circulation —The pulse is full, slow, and labored, and some- 
times irregular, beating from forty to sixty strokes in the minute. The tem- 
perature, in consequence of the diminished frequency of the pulse, is a little 
below the natural standard. 

Driaenosis.—Typical cases of concussion and compression possess well- 
marked and characteristic distinctions, which may be contrasted with ad- 
vantage in the following manner: 


CONCUSSION. 


Unconsciousness incomplete; patient can be 
made to answer, though it may be briefly and in 
single words. 

Special senses, though greatly blunted, are not 
abolished. 

Power of movement not destroyed; if the posi- 
tion of a limb be changed, the patient will resist or 
bring it immediately into the original position. 

Respiration is quiet and feeble. 

Pulse feeble, frequent, and intermittent. 

The stomach sickens and rejects its contents. 


The faces may be discharged incontinently, 
as may also the urine. 


Deglutition not destroyed. 

Pupils variable, though generally contracted ; 
the eyelids somewhat open. 

Temperature of the body less than natural. 


COMPRESSION. 


Complete unconsciousness; may scream into 
patient’s ear at the top of the voice, but will re- 
ceive no answer. 

Special senses entirely suspended. 


Complete or partial paralysis; in most cases 
hemiplegia. 


Respiration full and noisy. 

Pulse full and slow. 

The stomach is insensible to any impression ; 
no nausea or vomiting. 

Bowels are torpid, and the bladder incapable 
of emptying itself, though the urine may escape 
by overflow. 

Deglutition impossible. 

Pupils variable, though generally much dilated, 
and the eyelids closed. 

Temperature almost natural; a little below the 
natural standard. 


No surgeon, however, will have been long engaged in hospital practice 
before he discovers that these sharp differential distinctions are subject to 
great variations and modifications. I have frequently seen cases of head- 
injury presenting at first the signs of concussion, which after the lapse of a few 
hours became those of compression ; others, again, in which the phenomena 


of compression, at first present, gradually glided into those of concussion; and 


still a third or mixed class of cases, in which it was difficult, if not impossible, 
to refer them to either one or the other division. In all cases of compression 
the condition which produces what is commonly known as concussion is in 
some degree present, but is masked by the predominance of the former. Not- 
withstanding these irregularities, however, there remain a large number of 
cases in which the time-honored distinctions hold good, and possess, there- 
fore, a practical value. These distinctions and their causes may be formu- 
lated as follows : 

1. When a person receives a violent blow upon the head by a stone, brick, 
or bludgeon, or is precipitated upon the pavement from a height, fracturing 
the skull and driving the fragments in upon the brain, which injury is followed 
immediately by insensibility, paralysis, a slow pulse, and stertorous respira- 
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tion, with perhaps a widely-dilated pupil, the case is doubtless one of com- 
pression from depressed bone. 

2. When after a similar injury, with or without fracture, there follow only 
the ordinary symptoms of concussion, more or less complete, but after the 
lapse of a few hours, or perhaps a day or two, symptoms of compression set 
in, the cause in all probability is the extravasation of blood, which, leaking 
from the broken vessels, has only after some time accumulated in a quantity 
sufficient to compress the brain seriously. The different sources from which 
the blood may be derived are discussed under the head of intracranial extra- 
vasation. ' 

3. When a missile, such as a ball, or other foreign body, is driven through 
the skull into the brain and the wound is followed by symptoms of compres- 
sion, the cause is multiple, consisting of fragments of bone, the vulnerating ~ 
body, and an extravasation of blood. 

4. When, after an injury of the skull, with or without fracture, symptoms 
of compression set in, at some period between the sixth and the thirtieth day, 
the cause is generally the presence of a purulent extravasation or of an 
abscess. 

5. When, in consequence of a fracture of the skull, with depression, symp- 
toms of compression immediately follow, and after a time pass away, the 
inference is that the depressed portion of bone has been detached and thereby 
rendered movable, so that the elevation of the brain which takes place during 
the ventricular contraction of the heart and the act of expiration has been 
sufficient to raise the fragment into place. Such cases, however, are exceed- 
ingly rare. When the depressed portion of bone is in the temporal region 
and it rises without artificial aid, the act must be due to the temporal muscle 
pulling the piece to the proper level, after the paralysis consequent on contu- 
sion of its fasciculi has disappeared. 

6. When, after a severe head-injury, with or without a fracture, the patient 
lies insensible, with general paralysis and with a quiet respiration, scarcely 
discernible, no sagacity can do more than surmise what intracranial lesion 
has occurred. 

There are cases of compression caused by morbid growths in the brain and 
by constitutional syphilis, which, however, do not fall within the province of 
operative surgery, and consequently need not be treated of in this connection. 


Intracranial Extravasation of Blood. 


Intracranial extravasations of blood occur in five localities,—between the 
bones of the skull and the dura mater, in the cavity of the arachnoid, in the 
pia mater, in the ventricles, and in the substance of the brain. They may 
take place quickly, in a few minutes, or may form in a more gradual manner 
after the lapse of several days. In some instances the extravasation is con- 
fined to a limited area, in others it extends over a large surface. 

The collections in the last two positions have been considered under the 
heads of concussion and compression. 

Extravasations between the bone and the dura mater—When a blow or a 
fall is received upon the head, the force is transmitted through the skull, and, 
if sufficiently intense, it will detach the dura mater from the bone. As the 
connection between the two consists in part of blood-vessels, some of the latter 
are necessarily broken, and an escape of blood follows, forming a clot (Fig. 
188), which will be temporarily limited by the extent to which the separation 
takes place at the time of injury. Ifthe large branches of the middle menin- 
geal artery are torn, or the main trunk from which they arise, the hemorrhage 
will be profuse, quickly forming a clot, dissecting away the dura mater from 
the bone for a considerable extent (Fig. 189), and producing in a very short 
time well-marked symptoms of compression. When the bleeding is very slow, 
it may be many days before compression comes on, as the brain becomes some- 
what adjusted to the gradual accumulation. 
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When a sinus is ruptured, the blood-extravasation takes place into the cavity 
of the arachnoid, though it may also find its way between the dura mater and 
the bone. It is said that the lateral sinus is oftener the subject of rupture 


Fia. 188. Fia. 189. 


Clot of blood between the dura mater and bone. Dura mater dissected from the bone at 
a, by a clot. 


than either the longitudinal or the cavernous. The reverse has been true in my 
experience. A number of cases have been collected by writers in which the 
middle meningeal artery has been wounded. Dr. S. W. Gross has examined 
eight cases of gunshot injuries of the head in which this vessel was torn. A 
sailor was brought into the University Hospital with an extensive fracture 
of the side and base of the skull, from the effects of which he died. A very 
large clot of blood was found between the bones and the dura mater, derived 
chiefly from a wound of the middle meningeal artery a short distance above 
its entrance into the skull. Whether the hemorrhage comes from the rupture 
of a sinus or of the meningeal artery, the smaller vessels in either case con- 
tribute to furnish a certain amount of blood, as it is impossible to detach 
any portion of the dura mater from the bone without opening numerous 
blood-channels. . 
Symproms.—The signs of extravasation of blood between the cranial bones 
and the dura mater are not always uniform. Where the bleeding is slow, 
in consequence of either collapse or a very circumscribed detachment of 
the membrane, the ordinary phenomena may not appear for several hours, 
perhaps days. The signs in well-marked cases are those of compression. 
The patient, after a blow or fall upon the head, passes into a condition of 
unconsciousness ; the breathing, at first labored, becomes stertorous and puff- 
ing; the cheeks rise at each expiration, and the pulse is full and slow; the 
pupils are dilated, and there is paralysis and elevation of temperature on one 
side of the body. To these symptoms may be added retention of urine, and 
frequently loss of control over the bowels. Irregularities are occasionally seen 
in which none of these symptoms are present. ‘In the case of a sailor brought 
into the University Hospital, who fell into the hold of a vessel, striking the 
head immediately above the external angular process of the frontal bone, and 
who died three days after the injury, there was no unconsciousness, even 
until a few minutes before his death, but only a slight degree of dullness. He 
was able to swallow without difficulty, and there was an entire absence of 
paralysis: indeed, the limbs were rigid and stiff, rather than powerless. The 
post-mortem revealed both a blood-clot beneath the dura mater and a fissure 
of the frontal bone. Irregularities are frequently seen in regard to the con- 
dition of the pupils after traumatic extravasation of blood. Instead of being 
dilated, they may be contracted, or one may be large and the other small. The 
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cause of the dilated pupil in compression is due to pressure upon the third 
cranial nerve. The pulse may also differ from the typical condition, and, instead 
of being full and slow, may be small, frequent, and irregular. There are con- 
ditions in which the traumatic origin of a clot and its location may be readily 
mistaken. A man may be seized with apoplexy and fall upon his head, inflict- 
ing a wound of the scalp or a fracture of the skull. If at the time of the 
attack no witness was present who could communicate the attending circum- 
stances to the surgeon, the latter may be led into a great error by mistaking 
the cause for the effect. A person may be so profoundly intoxicated or nar- 
cotized as to exhibit symptoms closely resembling those of compression from 
blood, and aside from the odor of the liquor,* or some evidence of opium- 


poisoning, it would be very difficult to ascertain, at least for some time, the | 


true cause of the condition. In most instances, however, a just conclusion 
can be reached from the history of the case. An individual receives a blow, or 
falls upon the head, or he is knocked insensible, or perhaps is only moment- 
arily stunned. In afew minutes or an hour he is able to rise, and perhaps 
walks to his home, or is carried to a hospital. In a short time afterwards he 
becomes dull and drowsy, the pulse beats slow and full, he is roused with dif- 
ficulty, and finally falls into a heavy sleep, with stertorous respiration, and 
paralysis of one-half of the body. Such a case is most probably one of com- 
pression from extravasated blood beneath the dura mater, and due to rupture 
of some of its vessels. Should the symptoms come on in a few minutes, and 
without fracture, either an extensive detachment of the dura mater has oc- 
curred or the blood issues from the large branches of the meningeal: if from 
the last cause, the clot will be located at the side and base of the brain. If 
the symptoms arise only after several hours, or it may be days, there is 
reasonable ground to infer that the detachment of the dura mater is at a 
point where the vessels are small and the flow very slow. In cases of de- 
pressed fracture, should compression follow the injury immediately, it will 
be due to the displaced bone; if after the lapse of some time, it will more 
likely arise from a clot of blood. The symptoms of compression from a blood- 
clot may be delayed even after a considerable separation of the dura mater, 
in consequence of the collapse succeeding a severe injury, by which the heart 
is so enfeebled that the circulation does not reach the torn vessels with suf- 
ficient force to overcome the combined resistance of their clots and that arising 
from the retraction and inversion of their tunics. As soon, however, as re- 
action sets in, these coagula are displaced, the bleeding begins, and the char- 
acteristic signs of compression appear. When in addition to the signs of 
compression there is present great restlessness, with disturbance of the mus- 
cular system and convulsions, the case is probably one of laceration of the 
brain-substance, and constitutes a most unfavorable complication, one which 
is by no means uncommon. Mr. Hewett} states that “the post-mortem 
records of St. George’s Hospital show that within the last few years there 
have been twenty-five cases of large extravasations of blood between the 


bone and dura mater, in all of which the brain was more or less extensively. 


lacerated.” 

TREATMENT.—Compression from extravasated blood beneath the dura. 
mater can be relieved only by the removal of the cause, as the absorption 
of a clot in this locality rarely occurs. ‘To do this it is necessary not only to: 
make an opening in the skull, but also to know where it should be made. 
When a ball is lodged in the arm or leg, and is followed by constant pain or 
disordered sensibility within certain limits, even though remote from the seat 
of injury, its position may be inferred with considerable certainty from an ac- 
quaintance with the distribution of the nerves. When, however, we attempt 
to apply such a test to injuries of the brain, the analogy fails, not because 

* Richardson, of London, has indicated a very simple method of distinguishing between the stupor 
arising from apoplexy or compression, and that from profound intoxication. In the first, the tem- 
perature differs little from the healthy standard; in the last, it is always considerably below. In 


some of the police stations of London thermometers are kept for the purpose. 
+ Holmes’s Surgery, American edition, vol. ii. p. 258. 
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Me connection between special regions of the encephalon and definite functions 
does not exist, but because there is such a mutual dependence between the dif 
ferent portions of the brain that disturbance of function from traumatic 
causes gives no clue to the seat of lesion. The similarity of phenomena from 
morbid influences acting upon the brain widely different in position has 
been ably brought out in the recent papers of Brown-Séquard. If, however, 
a depressed fracture exists, we have then a tolerably certain guide. Ifa 
severe contusion has left its traces on the scalp, though less reliable than 
the former, yet it is not without diagnostic value. But when neither de- 
pression nor contusion is present, how shall we interfere for the relief of the 
patient? In the absence of either of these signs, and if there is no paralysis, 
it is our duty to decline any operation, and to be content with keeping the 
head elevated, making applications of cold, and administering the fluid extract 
of ergot to excite contraction in the muscular walls of the injured vessels. If, 
however, paralysis be present, one point is gained: the extravasated blood is, 
as a rule, on the opposite side; but in what part? If the compression fol- 
lowed the injury very quickly, the inference is that the source of the blood 
is near the point where the middle meningeal enters the skull,—that is, near 
the anterior inferior angle of the parietal bone; and there should the skull 
be bored. The approach to this point must be effected through the temporal 
region. An incision should be made parallel with the course of the zygoma, 
and one inch above it, commencing about half an inch outside of the external 
angular process of the frontal bone. The skin, and the superficial and deep 
temporal fascize, should be divided in succession, securing any branches of 
the superficial temporal artery which may spring. The temporal aponeu- 
rosis should be opened by a crucial incision, by which a more ready access 
can be obtained to the deeper parts. ‘The temporal muscle, thus exposed, 
requires to be divided vertically, and its fasciculi pressed aside in order to 
expose the bone, and any branches of the deep temporal which bleed should 
be secured by the ligature. Upon the portion of bone now uncovered the 
trephine can be applied, and after the removal of the piece, the meningeal 
artery, should the bleeding come from this point, may be tied, or the canal 
in which it lies plugged with soft wood or wax, or the mouth of the vessel 
sealed with the point of a heated knitting-needle. If by this operation we 
fail to discover the clot, we are to remember that the posterior branch of the 
middle meningeal is quite large, and, if torn, would pour out considerable 
blood in a very short time, and we may next proceed to trephine the skull 
over the inferior posterior angle of the parietal bone with a view to reach 
the vessel. Should this also fail, all further operative interference will be 
improper. 

Extravasations into the cavity of the arachnoid.—As there is nothing to limit 
the extension of the blood in this position, it diffuses itself through the sac of 
the arachnoid, and may spread over the entire surface of one or both hemi- 
spheres. This blood appears susceptible of organization. In no other way 
can we explain the anatomical appearances of these extravasations. The 
blood, after undergoing coagulation, becomes inclosed in a membrane, which 
is often adherent to the reflected layer of the arachnoid, so that there are 
really two sacs, one within the other. At other times the blood-sac remains 
in a great measure disconnected from that of the arachnoid, lying loosely in 
its cavity. The vascularity of such blood-cysts would seem to depend on 
their connection with the reflected layer of the arachnoid, as vessels in con- 
siderable numbers, when such connection exists, pass from one to the other. 
The contents of these cysts are not always alike. In some a part of the origi- 
nal clot may be present, presenting various degrees of decolorization, and 
leaving a yellowish-green residue; in others the contents remain liquid, pos- 
sessing the properties of blood-serum; in others again are found clots, some of 
which bear the marks of having been recently formed from the giving way of 
the vessels of the sac, and still others, doubtless, contain broken remains of 
the original coagulum. 

VoL. 1.—19 
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These cysts are not peculiar to any age, and when the accumulation is 
great their pressure will affect both the brain and the cranial bones, flatten- 
ing the former, and inducing absorption and thinning of the latter. If the 
collection is circumscribed, it will form for itself a cup-shaped depression 
in the surface of the brain, but if the extravasation is diffused, forming a 
cap for the hemisphere, there will be a general depression of the convolu- 
tions. 

TREATMENT.—There are no signs distinctive of intra-arachnoid extravasa- 
tion ; therefore our treatment must be in a great measure empirical, and should 
be directed to the relief of symptoms which are due to brain-pressure. As this 
extravasation occurs in the sac of the arachnoid, the blood, meeting with no 
obstacle, will spread over an extended surface of the brain, on which account 
symptoms of compression will develop slowly or may be absent altogether. 
Diffused pressure is generally attended with headache, restlessness, loss of 
control over the temper, constipated bowels, and involuntary movements 
of the muscles. These symptoms may culminate in epilepsy or insanity. 
Whatever uncertainty of diagnosis there may be, there are certain reme- 


dies most clearly indicated, namely, the general or local abstraction of blood, — 


the application of cold to the head, a brisk saline cathartic, and the bromide 
of potash in doses of twenty grains every three hours. Should there be 
much headache, the administration of small doses of a mercurial, both for its 
absorbent and its anti-inflammatory properties, will be productive of benefit. 
If the mercurial affects the mouth, it should be omitted, and the iodide of 
potash substituted, in doses of ten or twelve grains three times a day. The 
diet at first should be restricted, but should be made more liberal as the case 
advances. 

Are there any circumstances which would justify the use of the trephine 
in cases of supposed intra-arachnoid hemorrhage? Ifa man receives a blow 
upon the head, and there follow, after several hours, compression of the brain, 
it would not be amiss to open the skull, guided by the contused soft parts, 
and apply the trephine. If the dura mater rises into the opening, it will in- 
dicate the presence of blood in the arachnoid, and the membrane should be 
punctured to admit of its escape. Several lives have been rescued in this 
way. 

ri a case which I trephined for a depressed fracture, this bulging of the 
membranes into the opening made by the instrument, caused by a collection 
of blood in the cavity of the arachnoid, did not occur until thirty-six hours 


after the operation, nor was there any movement communicated to the | 


protrusion from the brain. The puncture, though followed by the escape 
of blood, did not save the patient, as there was extensive lesion of the brain 
beneath. 

Extravasation of blood from the vessels of the pia mater—An injury which 
produces rupture of the vessels of this membrane gives rise to a copious 
hemorrhage. The blood is not limited by peculiarities of structure, but be- 
comes diffused, and may spread over the cerebrum, gravitating to the cere- 
bellum, the medulla, and the spinal cord. The freedom of movement allowed 
the extravasated blood from the distribution of the pia mater explains the 
absence of blood-cysts in this membrane. It would be expected that where 


the blood is permitted to settle down to the base of the skull and into the 


spinal canal there would be less tendency to compression; but I have reason 
to believe that such is not the case. 

This form of blood-extravasation is often produced by diffused force and 
affects both hemispheres. In two cases of railroad injury recently under my 
care, the symptoms of compression were well marked, and the diffused char- 
acter of the effusion was predicated on the existence of general paralysis. 
The post-mortem showed the entire brain to be covered with a thin layer of 
extravasated blood, derived from the vessels of the pia mater. 

There is a peculiar extravasation of bloody serum, which I have seen in 
fatal cases of severe head injury, derived from the vessels of the pia mater, 


| 


GUNSHOT WOUNDS OF THE HEAD. 287 


and unaccompanied by any evidence of brain-laceration or blood-clots. The 
only explanation for such a large accumulation of fluid without visible lesion, 
which occurs to me, is that of a vascular paralysis so modifying the vital 
properties of the walls of the blood-vessels of the brain as to favor a free 
escape of their liquid contents. 

TREATMENT.—We have neither the means of ascertaining the presence of 
such extravasations nor the power to evacuate them, even could they be 
recognized. ‘The same general and local measures are to be employed as in 
apoplectic attacks. The use of the trephine is never admissible. 


Gunshot Wounds of the Head. 

This class of injuries is exceedingly fatal,—especially so since the introduc- 
tion of the conical projectile. The old round ball was frequently deflected 
after penetrating the integument, passing between the bone and the scalp, 
and either escaping at a distant point or lodging in the soft parts of the scalp; 
but the momentum of the modern missile generally carries it crashing di- 
rectly through the skull and brain and driving fragments of the bone into the 
cerebral tissue. Some of the most terrible wounds of the skull are produced 
by fragments of shells. In whatever way caused, whether by balls or by 
portions of exploded shells, the prognosis will be unfavorable. Concentration 
and intensity of force confer upon all such injuries the gravest importance. 
The chief distinguishing feature between these wounds and those usually 
encountered in civil practice or from ordinary traumatic causes, is that in 
the former the external or visible injury appears unimportant and conveys 
no idea of the extent of the internal or invisible damage. There may be an 
opening in the integument or in the external table so small as almost to 
escape observation, and yet the skull may be extensively fissured, the internal 
table comminuted, the membranes and sinuses torn, and the brain-substance 
contused or lacerated. In the ordinary cases of head wounds which come 
into our hospitals, caused by the wheels of wagons, or by missiles like stones 
and bricks, giving rise to black-and-blue discolorations of the integument, 
swollen eyelids, free hemorrhage, and the detachment of large and irregular 
portions of the scalp, the external injury is no index to the internal, which 
may indeed be quite insignificant. 

The evil consequences of gunshot wounds of the head are immediate and 
remote. Under the former or immediate consequences may be mentioned 
concussion, compression, and hemorrhage, and under the latter compression, 
inflammation of the brain, of its membranes, or of both, the formation of 
thrombi in the sinuses, abscess, pyzemia, necrosis of bone, muscular weakness, 
vertigo, headache, loss of memory, epilepsy, and paralysis. 

Mortality of gunshot wounds of the head.—According to Macleod, during the 
Crimean War there were 630 cases of scalp wounds, of which 8, or 1.1 per 
cent., died; 61 cases of fracture of the cranial walls without known depres- 
sion, 23, or 37.7 per cent., proving fatal; 74 cases of fracture with depression, 
with a mortality of 53, or 71.6 per cent.; 67 in which the skull was pene- 
trated, 67, or 100 per cent., dying; and 19 in which the skull was perforated, 
85.7 per cent. proving fatal. Alcock gives 28 cases of fracture, and 22, 
or 78.5 per cent., of deaths. Méniére, during the war in India, records 9 
cases of wounds penetrating the skull, 84.4 per cent. resulting in death. 
The same author collects from other sources 10 additional cases of pene- 
trating wounds, all of which were mortal. 

The Surgical History of the War of the Rebellion, though exhibiting a 

heavy mortality, yields a more favorable result than that indicated by the 
figures already recorded. 
_ Taking wounds of the scalp, incised, punctured, and lacerated, there were 
669, with a mortality of only 2 per cent.; of gunshot wounds of the scalp 
there were 7739, with a mortality of 162, and most of these from inflamma- 
tion of the encephalon. 
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The results of a summary of 4350 gunshot injuries of the cranium are 
exhibited in the following table: 


i of ae Recovered. Died. se Morality 
Contus Ong) ciiti isch Ser eoebss AALS. aa 328 273 55 
Fracture of the outer table alone...... 138 128 10 
Fracture of the inner table alone...... 20 1 19 
Linear fissure of both tables............ 19 le § 
Fracture of both tables without known 
GEPFeBSION .....00-rscrvereedseeconees recess 2911 1001 1826 
Depressed fracture .........-.000 hs 364 231 129 
Penetrating fracture... 486 68 402 
Perforating fracture................ £ 73 , 4 56 
Horasement. Or Crash... .s...ssccoseces sovces Ori he) Sygheees 9 
CONtTE-COMPsseyecsevseescoesensenass arcsvsees 2 1 1 
4350 1729 2514 


Excluding the 107 undetermined cases in the above collection, the general 
mortality from the different forms of shot injuries above specified is 59.2 per 
cent. 


Gunshot injuries of the scalp—Wounds of the scalp may be caused by 
fragments, of shells, sabres, bayonets, or balls, and they may partake of the 
character of incised, lacerated, or punctured wounds. A missile, even though 
it strikes the head obliquely or at a very acute angle, merely grazing the 
bone, is likely to communicate a serious shock or disturbance to the encephalon. 
Should, however, the injury be confined to the soft parts, and be produced by 
a piece of shell or a conoidal ball moving with great velocity, the tissues will be 
damaged in such a manner as to produce some degree of sloughing, and, when 
the vessels of the pericranium are injured, cause exfoliation of the external 
table of the underlying bone. When the momentum of a ball is in a large 
measure expended, it may simply contuse the scalp without penetrating, or, 
if it effects an entrance, merely lodge between the soft parts and the bone. 

TREATMENT.—The treatment of uncomplicated scalp wounds from the cas- 
ualties of war does not differ from that proper to injuries of the same region 
met with in civil practice. Bleeding should be arrested, foreign bodies re- 
moved, the parts cleanly shaven and adjusted by adhesive strips or by the 
silver or hair suture, cool lotions applied, and absolute quiet enforced. Care 
must be taken, should an abscess follow, to have it opened early and at a 
dependent point, to insure drainage ; and, as an additional precaution against 
the diffusion of inflammatory products through the sub-aponeurotice connect- 
ive tissue, a recurrent bandage should be applied accurately to the head. 


Gunshot wounds of the cranial bones—These may be divided as follows: 
jirst, contusions of the bones without fracture; second, incised wounds and 
fractures of the external or internal table, or of both tables, of the bones, 
without impinging upon the brain; third, fractures with depression ; fourth, 
fractures with penetration and perforation ; fifth, crushing fractures. 

1. Contusions of the cranial bones.—A ball or other missile may strike the 
skull without sufficient momentum to effect either a lodgment or entrance, and 
only produce at the time a slight degree of concussion, from which the 
patient after a brief period recovers, and yet the after-effects may prove very 
serious. I have seen men permanently invalided in this way from the dis- 
turbance to which the brain has been subjected, giving rise to severe head- 
ache, confusion of ideas, loss of memory, feebleness of the limbs, irregularities 
of muscular action, or defects in co-ordination, moral eccentricities, violent 
outbreaks of temper, epilepsy, etc. As these diseases may exist without any 
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serious impairment of the general health, the unfortunate victims are some- 
times unjustly charged with malingering. These contusions are often fol- 
lowed by detachment of the dura mater, or by rupture of a sinus or of the 
vessels of the pia mater, giving rise to fatal compression of the brain from 
hemorrhage, also by laceration of the brain-substance and the formation of 
intracranial suppuration. In those cases in which death is represented to have 
followed contusions of the skull, without any detectable sign of injury to its 
contents, it is probable that the investigation has not been sufficiently 
thorough. 

2. Fracture without depression.—These wounds differ, according to the 
nature of the vulnerating body and the angle of contact. When inflicted by 
the sabre, a part of the skull or its entire thickness down to the dura mater 
may be cut out (Fig. 190), so that it shall hang by the pericranium and scalp. 
The bones may be grooved to a considerable depth by the flight of a ball 
striking at an acute angle, or they may be fissured, the lines of fracture running 
in various directions. (Fig. 191.) Whenever the bone is furrowed, the danger 


Fira. 190. 


Fie. 191. 


A sabre cut of both parietals.—Spec. 1672, ‘Fissured fracture—Army Medical 
Army Medical Museum. Museum. 


of necrosis, pyemia, and intracranial abscess is imminent. The internal table 
alone may be broken and the external table escape, the lines of fracture run- 
ning in different directions. (Fig. 192.) The external table in such cases 
frequently becomes denuded at the place where the force is applied. (Fig. 193.) 


Fia. 192. 


Fia. 193. 


Fracture of the internal table without Denuded surface of the external table over 
injury of the external.—Spec. 2313, Army the region of fracture of the internal—Army 
Medical Museum. Medical Museum. 


The mortality following fractures of the internal table, it will be seen by refer- 
ence to the table on the preceding page, is very great, amounting to 95 per cent. 
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The external table may be fissured without displacement, and the internal 
table broken and extensively splintered. (Figs. 194, 195.) When the outer 
table alone is broken, it is an evidence of diminished velocity in the body 
producing the fracture, and hence the low mortality following such injuries, 


Fria. 194, 


Fissure of the external table of the skull.— Internal view of the same, showing the 
Spec. 24, Army Medical Museum. splintering of the internal table.—Spec. 24, 
Army Medical Museum, 


as will appear from the table, being only 8.7 per cent. In other instances the 
missile may comminute both tables, so that the fragments can be felt moving 
freely under the fingers, and this may occur both with and without compression 
of the brain. Terrible as these accidents appear, they are really less dangerous 
than those in which the tables are fissured. There are obvious reasons for 
this difference. Fissures are an evidence of intense and diffused force, or, in 
other words, are the result of a high degree of velocity in the projectile 
which produces them. The intracranial inflammatory products consequent 
upon such violence, being sealed up, constitute an additional element of 
danger. 

iz comminuted fractures the fragments are often so movable as to yield to 
the motions of the brain and permit the escape externally of blood and other 
fluids. The termination of such cases, in both civil and military practice, is 
more favorable than when the bone is less extensively injured. I have had 
ample confirmation of this fact in my hospital practice. 

3. Fractures with depression—A ball or other missile may strike the skull, 
and produce a fracture with depression, without either lodging in the walls of 
the cranium or entering the cavity. This result will follow whether the vul- 
nerating projectile be moving at a low or at a high rate of velocity. When 
the first is the case, it is necessary that the impact with the skull be in a 
great measure direct; and when the injury occurs under the second con- 
dition, the ball must strike at an angle more or less acute with the surface of 
the bone, otherwise it would either penetrate or perforate. A reference to 
the table on page 288 will show that the mortality-rate of such fractures is 
very low as compared with that of fractures without depression, being onl 
35.8 per cent.,—a disparity which seems altogether too great. If all the cir- 
cumstances attending the 2911 cases on which the analysis was based had 
been ascertained, they would in all probability have explained the increased 
death-rate. In the Crimean War, out of 76 cases of fracture with depression 
and without penetration, 55 died. 

4. Penetrating and perforating fractures—W hen a ball enters the cranium 
it makes an opening of entrance smaller than that of exit. The former may 
be a round puncture without any fissuring of the external table, and yet the 
internal will be extensively broken by the passage of the ball plus the portion 
of the external table carried before it. (Figs. 196, 197.) Fragments of the 
internal table are often in this manner driven into the brain, tearing the mem- 
branes and lacerating its substance. Such fractures are in a vast majority of 
cases fatal. If death follows in twenty-four or thirty-six hours, it will be 
from shock and the extravasation of blood and serum; when the fatal result 
is longer delayed, encephalitis or abscess will ultimately destroy life. When 
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the projectile remains within the cranium, the danger is greater than when 
it passes through or perforates, as in the former case there is one foreign body 
more in the cranium. The statistics of our late war show a difference of 5 per 
cent. in favor of perforating over penetrating fractures, the mortality in the 
former being 80 per cent., and in the latter 85.5 per cent. 


Fia. 196. 
Fia. 197. 


Gunshot perforation of the external table, Internal view of the same specimen, show- 
showing opening of entrance, without fis- ing extensive splintering of the internal 
suring.—Spec. 1473, Army Medical Museum. table. 


Penetration of the skull is sometimes effected by sharp-pointed missiles, 
as bayonets, daggers, nails, ramrods, arrow-heads, and other similarly- 
formed bodies. Of six recorded cases of such wounds, five being inflicted by 
the bayonet and one by the sword, all died save one,* and he was rendered 
unfit for duty from an imperfection of speech, with pain in the cicatrix and 
head coming on after any excitement, mental or physical, and accompanied 
with defective sensation in the right arm. The puncture in this case was over 
the left parietal bone. The causes of death in the five fatal cases were—in 
one, extravasation of blood ; in a second, hernia cerebri ; in a third, encephali- 
tis; and in the remaining two, abscess of the brain. 

A remarkable case of penetrating wound of the skull is recorded by Dr. 
Harlow, of Vermont, produced by a tamping-iron over three feet in length 
and one inch in diameter, which was driven entirely through the head, 
entering at the angle of the lower jaw and emerging near the centre of 
the coronal suture. The direction taken by the iron was such as to render 
it probable that, in addition to fracturing the temporal, the sphenoid, and 
the parietal bones, and traversing the anterior lobe of the cerebrum, it 
wounded the superior longitudinal sinus. This patient recovered, and lived 
twelve years after the injury, though he suffered most of the time from 
mental peculiarities which rendered him unlike his former self, and he finally 
died in an epileptic convulsion. 

5. Crushing fractures are those in which there is not only extensive com- 
minution of the bones of the skull, but also divulsion of the sutures and lacera- 
tion of the brain and its membranes. These terrible injuries are produced by 
solid shot, fragments of shells, and even by rifie-balls when fired at close range. 
‘Though a crash of the skull is generally instantaneously fatal, yet soldiers 
have sometimes survived two weeks after such an injury. A private in the 
_ Eleventh Pennsylvania Reserves was wounded at the battle of Fredericks- 
burg, Virginia, December 13, 1862, by a shell which detached almost the 
entire parietal bone. He was sent to the Lincoln Hospital, at Washington, 
where he died on the 26th of December. He was able for some time to swallow 
food and drink, though in a condition of stupor. On his admission into the 
hospital, one-third of the left hemisphere had sloughed away, and at the time 
of his death almost the entire cerebrum had undergone a similar change. 
Crash of the skull, however, possesses little interest for the surgeon, as it is 
uniformly fatal. 


TREATMENT.—W hen the skull is broken, but not depressed, and there are 
no symptoms of compression present, the treatment will consist in establish- 


* Surgical History of the War of the Rebellion, vol. i. p. 33. + Ibid., p. 212. 
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ing reaction (should the symptoms of shock be present), by placing the patient 
in the recumbent position, with the head slightly elevated, and applying ex- 
ternal warmth along the spine and to the lower extremities. here the 
reaction is slow, the patient being pallid and feeble, with a cold perspiration 
upon the surface of his body, a little brandy or whisky and milk may be cau- 
tiously administered, with a view to assist the recuperative powers of the sys- 
tem; but as soon as the evidences of reaction appear, such as warmth of the 
skin, a fuller pulse, a return of color to the face, a dryer skin, and perhaps 
vomiting, all stimulants must be withdrawn, and the head raised by an ad- 
ditional pillow. The danger of hopeless collapse being past, the next anxiety 
of the surgeon will be to prevent intracranial inflammation and its effects. In 
anticipation of this, bladders or rubber bags filled with broken ice should be 
kept to the head, and the bowels freely opened. If the circulation become too 
active and forcible, attended with headache, it should be controlled by tine- 
ture of veratrum viride, or by the general or local abstraction of blood. The 
importance of the use of mercury as an antiphlogistic cannot be overrated, 
and it should be given in all cases where, from the severity of the injury, 
there is reason to fear inflammatory sequences. The diet at first should be 
restricted, consisting of toast-water, light gruels, or a little milk, but after — 
a few days it may be increased in quantity and quality. The condition of 
the bladder must be carefully inquired into, and the urine drawn when the 
patient is unable to relieve himself of the distention. Should symptoms of 
cerebral compression develop in the progress of the case, the question of 
instrumental perforation of the skull will arise. 

When in addition to the fracture there is depression of bone, with the symp- 
tom of brain-compression, we have a complication which invélves the exer- 
cise of much surgical judgment. The great question to be determined is this: 
When should the trephine be used to elevate the depressed bone? Upon 
this point there is some discrepancy of opinion. There are conditions in 
which the indications for operative interference are plain and admit of no 
discussion; as where there is an external wound, with comminution of the 
bone, its fragments being driven in upon the brain, with or without symptoms 
of compression being present, or where there is depression, with the signs of 
compression steadily increasing, even though there is no external wound. 
In punctured wounds also there can be little doubt about the propriety of 
using the trephine, in order to allow of a free escape of blood and inflamma- 
tory products. A diversity of opinion might occur in those cases in which, 
with marked depression, the signs of compression are not urgent. The fright- 
ful fatality which has followed the employment of the instrument in such 
cases has greatly restricted its use with military surgeons. Stromeyer states 
that in one of the battles during the Schleswig-Holstein War there were eight 
depressed fractures of the skull, with moderate symptoms of compression, 
which were left to nature, and all of which, with one exception, recovered. In 
the case which proved fatal there had been some meddling, as a number of 
pieces were extracted several days after the injury. During the entire war 
only a single instance of recovery followed the use of the trephine. The ex- 
perience of English surgeons during the Crimean War harmonizes with that 
of Stromeyer, only four cases of trephining having recovered. With the 
French, as stated by Dr. Schrive, the operation was generally unsuccessful. 
We learn, on the authority of Dr. Williamson, as quoted by Hewett, that after 
the Sepoy mutiny in India no soldier who had been trephined reached Chat- 
ham,* although there were among the number eight cases of fracture of both 
tables of the skull with depression. In the later Franco-German War the 
operation was rarely performed. In the War of the Rebellion the results of 
the operation, as they are recorded in the “Surgical History of the War,” are 
quite favorable to the use of the trephine, and in striking contrast with the 
general experience of military surgeons abroad. The operation was per- 
formed in 220 cases, 95 recovering, 124 dying, and one result being unknown, 


* Holmes’s Surgery, vol. ii. p. 178. 
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giving a death-rate of 56.6 per cent. In 454 cases the broken or depressed 
ragments were either removed or elevated by other means than the trephine, 


275 of which number recovered, 176 died, and 3 remained uncertain,—a 


death-rate of only 39 per cent. Flattering as these results appear, until, 
however, we have ascertained, approximately at least, the exact nature of 
the injuries for which the operations were done, both as to structural damage 
and the cerebral symptoms present,—considerations which the distinguished 
author of the work himself fully recognizes,—it would be unsafe to speak 
with confidence on the subject, and especially where the weight of English, 
French, and German military surgical authority is directly antagonistic. I 
am inclined to believe that the truth lies somewhere between these two 
extremes, and that while the European practice has been too restricted, the 
American may have been too meddlesome. I cannot believe that the opera- 
tion of cutting out a circular piece of bone from the skull is in itself serious, 
so long as the dura mater is not torn, any more so, indeed, than that of ex- 
cising a portion of a rib and exposing the pleura costalis. The success fol- 
lowing the use of the trephine when employed by the older surgeons for 
injuries of the skull, as compared with that realized by those of the present 
day, argues no superiority of judgment or skill on the part of the former, 
but simply proves that the old round ball was a harmless missile as com- 
pared with the modern conical one. The dangers arise from the original 
injury, and consist in the damage sustained by the brain and its membranes. 
In a paper published by Dr. 8S. W. Gross* there is a comparison instituted 
between the treatment of gunshot wounds of the skull by trephining and 
that by expectancy, with the following result. In 160 cases of such injuries 
in which the trephine was employed the death-rate was 60.62 per cent., and 
in 573 cases in which the expectant plan was adopted the mortality was 
74.34 per cent. In 126 cases in which fragments were extracted or elevated 
by instrumental means without boring the skull, the mortality was 55.55 
per cent. Comparing the results of trephining with the other modes of 
lifting or removing portions of bone, such as the elevator, forceps, or saw, 
the difference in favor of the latter is 5.07 per cent. of recoveries. The rate 
of recovery after all operative means was 41.61 per cent. By expectant or 
conservative methods the ratio of success was only 25.26 per cent., thus 
showing a result of 16.35 per cent. of recoveries in favor of the operative 
plans. 

In cases of penetration, any exploration in search of the missile should be 
conducted with the utmost caution. It is impossible, after a probe has passed 
out of sight, to know whether it is following the track made by the ball or 
whether it is penetrating the brain-substance, and therefore, where the opening 
in the skull is sufficient to admit the finger, the latter should be used in prefer- 
ence to any other means of exploration. If fragments of bone or other foreign 
matters can be detected without needlessly pressing the examination, they 
should by all means be extracted; but, unless they are quite accessible and 
easily localized, all such attempts can only be productive of evil, and should 
be discouraged, the attention of the surgeon being confined to relieving shock 


_and combating the succeeding inflammation. The quiet manner in which the 


brain tolerates the presence of foreign bodies is in some instances very remark- 
able. A case is reported by I. Palmer, Esq.,+ of a soldier who, on account of 
drunkenness, was put into the guard-house, and on the following morning was 
sent to the hospital with some slight complaint. He remained in the ward 
two days, when he was suddenly seized with symptoms resembling those of 
apoplexy, and died in a few moments. On examination, a small wound was 
found in the left upper eyelid, which had been made by the stem of his 
pipe, part of which was discovered, surrounded by a collection of purulent 
matter, in the left anterior lobe of the brain. He had fallen on his pipe 

* On Trephining after Gunshot Injuries of the Head, American Journal of the Medical Sciences, 


April, 1867. 
+ Dublin Journal of the Medical Sciences, vol. xi. p. 353. 
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while drunk, and the stem had penetrated the cranium without his being 
conscious of the injury. 

M. Huppert* mentions the case of a man, aged forty-two years, who for more 
than forty years had enjoyed good health, but who for a year before his death 
had some mental disturbance consequent on an injury of the head. On exam- 
ination, there was found in the brain a piece of slate-pencil three inches long 
lying in the white substance close under the right superior and lower cornua. 
The scalp and membranes were intact, but from the appearance of the occip- 
ital bone it was probable that the pencil made its entrance in early youth. 
It had caused no severe symptoms, but, as the writer suggests, it predisposed 
the man to suffer quickly and severely after the reception of what was a slight 
injury to the head. Sir Philip Cramptont+ reports the case of a gentleman 
who, in the winter of 1814, while an officer in a Highland regiment, received 
a thrust from an umbrella, the point of which struck him below the left eye- 
brow. He went home and had the wound examined, as it bled slightly, In 
the upper eyelid the wound was three-fourths of an inch in length. On the 
second morning after the accident a physician was summoned, who found him 
in strong convulsions, which lasted until nine o’clock in the evening, when he 
died. On examination, the brass ferrule of the umbrella was found in the left 
hemisphere of the brain, it having penetrated the orbital plate of the frontal 
bone. Dr. V. Biart{ narrates the case of a man confined in the Kansas State 
Penitentiary, who attracted much attention among his fellow-convicts by 
boring a hole in his skull with an awl and introducing pieces of wire. The 
physician in charge removed several pieces which had pierced both cerebral 
hemispheres. The wound of entrance was situated in the right parietal bone, 
near its posterior inferior angle. He stated at the time that he had passed 
other substances into his brain. He was sent to the State Insane Asylum, 
and was perfectly well, with the exception of his mental condition. About 
a month after his admission he committed suicide by taking a large dose of 
morphia. At the autopsy the brain was found congested, and a wire three 
inches long and three-sixteenths of an inch thick was found running from the 
wound of entrance to the fissure of Sylvius; a flat nail, one and three-fifths 
inches long, was also found lying near the wire. 

In the cavity of the arachnoid membrane, and glued to its surface by 
lymph, I once saw lying a needle, one inch and a quarter in length, the sur- 
face of which was considerably corroded. The subject was a young man 
about twenty-two or twenty-three years old, and had evidently died from 
some other cause than disease of the brain. The only theory I could suggest 
for the presence of the needle in such a locality was the probability of its 
having entered between the sutures of the cranial bones during his childhood, 
and before their close approximation. 

In two or three instances a ball has been traced through the brain, local- 
ized on the opposite side, and removed by the trephine. The importance of 
removing a foreign body from the brain, when it can be done without too 
much injury to the organ, has been well shown by Dr. Wharton. In an 


analysis of 308 cases of foreign bodies of various kinds lodged in the brain, — 


167 cases were found to have terminated fatally, and 141 ended in recovery. 
In 104 cases the body was removed, recovery following in 68 cases and 
death in 36. In 204 instances in which the foreign body was not extracted, 
73 cases recovered and 131 died.’ Of the whole number (308), 272 were the 
result of gunshot injury, of which number 124 survived and 148 proved 
fatal. In 86 cases the body was extracted, with 54 recoveries and 32 
deaths. In 36 cases of penetrating wounds other than gunshot, the foreign 
body was removed in 18. Of these 36 cases, 17 recovered and 19 died. The 
term recovery, however, must be understood in a limited sense, for many 


* Archiv der Heilkunde, 1875, pp. 97, 104. 

t Dublin Journal of the Medical Sciences, vol. xi. p. 352. 

t St. Louis Clinical Record, October, 1875, p. 150. 

¢ Thesis, by Dr. H. R. Wharton, University of Pennsylvania, 1876. 
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represented as “getting well” suffered afterwards with vertigo, mental dis- 
turbance, and epilepsy. 

In the cases classified under the head of gunshot injuries, the missiles were 
musket- and pistol-balls, buckshot, and the breech-pins of guns. In the other 
cases the mutilating bodies were knife-blades, splinters of wood, ferrules of 
canes, stems of tobacco-pipes, wire, nails, and slate-pencils. The following 
table will place the subject in a perfectly intelligible form: 


TABLE OF 308 CASES OF FOREIGN BODIES IN THE BRAIN. 


nai —— 
Description. No. of clea OW: Rese vet Recovered. Died } 
Si Z | 86 bh eae ex 54 32 
Result of gunshot injury .............-665 279 { a. | 186 70 | 116 
SaF ake { 18 ery apaate 13 5 
Result of injuries other than gunshot 36 Pou Ru | 18 4 | 14 


Arrow Wounds. 


Arrow wounds belong te the punctured class. During the early frontier 
wars with hostile Indian tribes, arrow wounds were quite common, but at 
present they are comparatively rare. HKighty-three cases of such injuries are 
reported in Circular No. 3* as having been inflicted upon different parts 
of the body. Twenty-six of these were fatal, and they were invariably so 
when the cavity of the cranium, chest, or abdomen was penetrated, and 
also when the larger bones and joints were implicated. The arrow-head 


Fie. 198. 


: = 
Tron arrow-head.—Army Medical Museum, 


Fig. 199. 


up Arrow in the head of a soldier killed by a Comanche 
Buffalo rib pierced by an arrow.—Army Medical Indian, with no fissure beyond the point of penetration. 
Museum. —Army Medical Museum. 


is spear-shaped (Fig. 198), made of hornstone, quartz, or iron, having either 
smooth or serrated margins. When sped from a strong bow it moves with 
a velocity little inferior to that of a rifle-ball, and if within proper range will 
penetrate or transfix a bone as well as the soft parts. Fig. 199 is a good 
illustration of this fact. Punctured wounds of the skull are sometimes made 
by arrows, as in Fig. 200. It is said by Dr. Otis} that these wounds resemble 
incised ones, the arrow passing through both tables without fissuring or 
splintering the walls of the skull. This does not accord with the statement 
of Dr. Bill, who is the author of a very valuable paper upon arrow wounds,f 
* Surgeon-General’s Office, Washington, D.C, 


+ Cireular No. 3, Surgeon-General’s Office, p. 150. 
{ American Journal of the Medical Sciences, vol. xliv. p. 365. 
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and who found after such injuries not only fissures of the external table, but 
also splintering and depression of the internal. The wound made by the 
arrow-head partakes of the properties of both a punctured and a lacerated 
one, and is followed by considerable suppuration. There is a popular notion 
that these wounds are also poisoned, in consequence of the treatment of the 
arrow-heads by which they are inflicted with certain animal poisons before 
being used. The practice is certainly not general, but in a great measure, 
according to army surgeons, is confined to a single Oregon tribe, the Pi-Utes. 
Of seventy-six cases of arrow wounds inflicted by Navajo, Apache, and Utah 
Indians, Dr. Bill saw no wounds which were poisoned ones. The poison used, 
as stated by the same author, is that of the rattlesnake, and it is prepared by 
first exposing the liver of some animal and provoking the reptile to strike it, 
thus emptying into its substance the contents of the poison-gland. The liver 
is next removed, wrapped up in the skin of the animal, and buried: after a 
few days, when decomposition has taken place, it is dug up, and the tips of 
the arrows are dipped in the decayed material. A few days later, when the 
adherent matter has become dry, the points receive an additional coating of 
blood, after which they are considered fit for use. 


TREATMENT.— When an arrow has penetrated the skull, or other bones, the 


first step is to prepare an unobstructed way for its extraction. Mere traction 
will prove inadequate for the purpose, and should never be made through the 
shaft, as it will separate from the arrow-head and complicate the case. hen 
it is deeply buried, the soft parts contract around its neck, or that part of 
the shaft where the point is connected with the neck, so that the expanded 
base and the serrations of its sides act like the barbs of a fish-hook, and resist 
withdrawal. The preliminary measure, therefore, is to ascertain, if possible, 
the direction of its surfaces, incise the track freely on either side of the shaft 
down to the margins of the dart, and then, grasping it with a pair of strong 
forceps, rock it from edge to edge until the impaction gives way, when a 
little traction will effect its removal. Should the missile be of stone, care must 
be observed not to exercise force in an improper direction, or it may be broken 
in two pieces. Additional difficulty will sometimes be encountered in the 
extraction of an arrow should its head be of iron, as it is liable to become 
bent in making its way between a bone and the overlying structures. Under 
such circumstances a great degree of force will be required to accomplish its 
removal. 

When an arrow-head enters the cavity of the thorax or of the abdomen, the 
difficulties of extraction are greatly enhanced. It is in these cases that the 
attachment of the shaft is so important, since it serves as a guide to conduct 
a wire noose over the arrow-head, by which the latter can be drawn out. To 
apply this snare the soft parts must be laid open along the track to the end 


of the wound. A piece of soft iron wire should next be passed through either - 


a double canula or a Cogshill wire-twister. (Fig. 201.) The loop projecting 


Fia. 201. 


Wire passed through the Cogshill wire-twister. 


beyond the end of the instrument should receive a single twist, and then be 
bent off at an angle, after which it is to be slipped over the projecting end of 
the shaft and thus slid down to the arrow-head. By drawing upon one end 
of the wire the noose will be made to encircle the dart (Fig. 202), and its 
extraction is effected by pulling both wire and arrow-shaft at the same time. 
Whatever may be the difficulties encountered, the extraction of the missile 


re 
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is a paramount matter, and no device offering a reasonable probability of 
success should be left untried. When there is reason to believe that the 


Fie. 202. 


Dr. Bill’s wire loop applied to the arrow-head. 


internal table of the skull is splintered and depressed by an arrow-head, the 
use of the trephine will be as clearly indicated as in punctured wounds from 
other causes. 


Injury of the Cranial Nerves. 


Injury of one or more of the cerebral nerves is by no means an uncommon 
occurrence in cranial fractures, whether produced by gunshot or other kinds 
of violence. When the base of the skull is examined, and the number of 
foramina for the transmission of the cranial nerves considered, it is a matter 
of surprise that the injury is not more common. The evidence indicating 
such an injury is the loss of function belonging to the particular nerve in- 
volved. All are not alike liable to injury; the seventh, second, first, third, 
and fifth are those most commonly damaged. The causes which produce 
either the destruction, diminution, or suspension of function of the nerves 
differ in different cases. A ball may pass through the brain and completely 
sever a nerve. In such a case the loss of function is immediate, absolute, 
and hopeless. A violent or diffused force may fracture the base of the skull, 
lacerating or bruising to a greater or less extent the portio dura and the 
portio mollis nerves. The facial paralysis and the defect or loss of hearing 
sufficiently attest what has happened, and give. additional strength to the 
probability of a fracture through the petrous portion of the temporal bone. 
A blow upon the nose may be followed by loss of smell, an evidence of injury 
to the olfactory bulbs, and perhaps fracture of the cribriform plate of the 
ethmoid. After an injury of the head the upper eyelid may drop, indicating 
a lesion of a branch of the third pair. 

Paralysis may not appear for several days after an injury. Such cases are 
more favorable in their issue than when it comes on instantaneously, as in 
the first instance the cause is probably pressure either from blood or from 
inflammatory infiltration, and is therefore susceptible of improvement through 
the agency of the absorbents. It is possible to have a paralysis from con- 


cussion alone. I have seen instances of the loss of smell, and also of hearing, 


after a blow upon the head, in which there was no reason to believe that any 
fracture existed. In most cases the function is only suspended, and is in a 
few days recovered. 

TREATMENT.—The surgeon in such cases can only address his remedies to 
the inflammation which must unavoidably follow; to control which the 


head should be elevated, local cold applied, and blood abstracted when indi- 


cated by severe and continuous headache. The derivative and depletive 
effects of purgatives, especially of the saline class, render their use very 
desirable in the commencement of the inflammatory symptoms, and, after 
their action, alterative doses of mercury should be given, either in the form 
of calomel or in combination with iodine. 


Sequels of Head Injuries. 


Inflammation of the brain or of its enveloping membranes from traumatic in- 
juries of the head is exceedingly common. It is not necessary for such a result 
that extraordinary violence shall have been inflicted. It may follow wounds 
of the scalp, contusions of the bones, concussion, and fracture. The last, espe- 
cially if there be splinters or fragments wounding the meninges or the brain, 
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is peculiarly prone to excite such action. There are two ways in which extra- 
cranial inflammatory diseases reach the interior of the skull, namely, by 
translation and by extension; most commonly by the latter. The vascular 
communication between the scalp, the bony walls of the cranium, and the dura 
mater and arachnoid, is quite free and direct. The temporal, occipital, frontal, 
and the meningeal branches of the internal maxillary arteries have a free 
inosculation in the diploic structure of the cranial bones, so that inflammation 
may extend readily from the exterior to the interior of the skull by continuity 
of structure. The pia mater and brain, on the contrary, receive their chief 
blood-supply from the internal carotid and vertebral arteries. These anatom- 
ical facts indicate what my experience confirms, that, except after concussion, 
inflammation of the brain, as a result of extracranial injury, independent of 
inflammation of the dura mater and arachnoid, is rarely seen, and that the 
former, when it does take place, is consecutive to the latter. In cases of 
depressed fracture, particularly when spicule penetrate the membranes and 
wound the brain, the inflammation of the latter will often take precedence of 
that of the membranes. As has already been hinted, in severe concussion 
also, whether from direct or indirect causes (especially the latter), encephalitis 
is first developed, and whatever of meningitis is found present follows as a 
secondary result, or by an extension of disease from within outavards, inasmuch 
as the vessels of the encephalon and those of the dura mater suffer most, in 
consequence of the disturbance or vibration communicated to the neurine 
which underlies and surrounds them. 

Symproms.—There are certain symptoms which indicate the existence of 
intracranial inflammation, but I know of none which are sufficiently uniform 
to enable us to differentiate between that which is meningeal and that which 
is encephalic. Among the earliest symptoms will be headache, and I think 
that local pain is most characteristic of commencing meningitis, whereas 
general or diffused pain points to encephalitis. This local suffering will, 
however, apply only to the initial stage of inflammation of the dura mater 
and arachnoid; the extension of the disease, a little later, will give a more 
general character to the pain. Restlessness, sleeplessness, and nausea con- 
stitute early signs of inflammation of the contents of the cranium, especially 
of the meninges. A supersensitive state of the organs of special sense indi- 
cates the existence of the same condition. Under such circumstances the 
pupils of the eyes become strongly contracted, and the light proves intoler- 
able; loud sounds cannot be endured, and even the taste and smell become 
painfully acute. The pulse will be accelerated, the artery at first being small 
and hard, and having a quick beat, which as the disease advances will become 
fuller and less resistant; the eyes also will be injected and the face flushed. 
When the difficulty is meningeal, the temporals throb violently; when en- 
cephalic,'the carotids. I mention this last sign with some qualification, as I 
have not observed it in a sufficient number of cases to warrant a confident 
statement as to its uniformity. The mind becomes unsettled, the delirium 
sometimes being of a quiet nature, at other times furious or maniacal, par- 
ticularly when the gray substance of the encephalon is attacked. The seere- 
tion of urine is diminished, the bowels are constipated, and in cases where 
suppuration takes place there will be frequent rigors. As the disease advances, 
irregular twitchings of the muscles, tremors, spasms, and paralysis, followed 
by incontinence of urine, will occur,—a group of symptoms which some authors 
consider as indicating the implication of the white substance of the brain,— 
and finally death closes the scene, either by a convulsion or profound coma. 
In all advanced cases of brain-injury, a very frequent and feeble pulse, in- 
dicating a failure of the inhibitive power over the organ, may be regarded 
as a precursor of death. 

Intracranial inflammation may commence in twenty-four hours after an 
accident, especially when the reaction following collapse is violent, over- 
loading the vessels of the brain and membranes with blood; but, generally 
speaking, it does not arise earlier than the fourth or fifth day. When the 
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disease is developed through continuity of structure, passing from without 
inwards,—that is, from the scalp or contused bone to the interior of the 
cranium,—it may not set in for four or five weeks. 

Morzsip ApPpEARANCES.—In fatal cases of traumatic intracranial inflamma- 
tion, there will be seen on examination undue vascularity of the membranes, 
with opacity and thickening. If confined to the dura mater, as it may be in 
chronic inflammation, in addition to discoloration and thickening, pus may be 
found between the membrane and bone. When the arachnoid has suffered, 
its surface will be found covered with a thin film of lymph, its cavity often 
containing serum or a sero-purulent fluid, and the serum will sometimes fill 
the ventricles. When all the membranes have been involved, they are not 
unfrequently found firmly united, by organized transudation, to one another 
and to the brain. The morbid alterations noticed in encephalitis consist in a 
multitude of red points, which must not be confounded with the blood-specks 
of contusion: there are also present softening of the brain-substance, discolora- 
tions of various hues, and occasionally abscess. 

TREATMENT.—It has been said that in the present state of our knowledge 
we are not yet in position to distinguish encephalitis from meningitis; but, 
fortunately, our ignorance on this point does not in the least embarrass the 
treatment. If the surgeon expects to rescue his patient, his course must be 
prompt and decided: there must be no compromise with the modern follies 
of expectancy, the result of which is well exhibited by the mortality of intra- 
cranial injuries during the War of the Rebellion, which, as stated by Dr. Otis, 
amounted to four-fifths of the cases treated, whereas under the antiphlogistic 
system practiced in similar cases by both English and German surgeons 
during their late wars, one-half recovered. It is a hand-to-hand conflict, and 
the value of minutes cannot be over-estimated. If there is reason to believe 
that a spicula of bone has penetrated the brain, the trephine should be used 
at once for its extraction. The moment that pain, restlessness, nausea, and 
an accelerated pulse appear, let the struggle begin. The head should be ele- 
vated, shaven, and covered with an ice-bag; blood should be drawn from the 
arm, and locally from the back of the neck. General bleeding should not be 
practiced recklessly: its effect on the pulse should be watched with great 
care, stopping the flow as soon as the artery begins to lose its force or re- 
sistance, but repeating the operation, if necessary. A brisk cathartic must be 
next administered, followed by tincture of veratrum viride to control the 
action of the heart. The effect of a purgative will be found valuable at 
intervals during the entire progress of the case. The value of calomel in 
alterative doses, with inunctions of mercurial ointment, so as to secure the 
constitutional action of the remedies quickly, cannot be over-estimated ; 
while to relieve thirst, cold acidulated drinks should be given freely. To 
sustain the system for the first few days, barley-water, toast-water, and milk 
are quite sufficient. The violence of the inflammation being checked, the scalp 
should be covered with a blister, and restlessness, if present, relieved by the 
bromide of potash, or, that failing, by the use of opium in combination with 
the mercurial. It is important also that all strong light and loud sounds 


‘should be excluded. The convalescence is usually slow, and a relapse easily 


induced by any indiscretion on the part of the patient. He should not be 
allowed to sit up for two weeks after the subsidence of the disease, and then 
the change from the horizontal to the perpendicular position should be made 
in the most gradual manner. The bowels are to be kept open, and the food 
should be unirritating, being largely farinaceous. Stimulants must be avoided, 
and indeed an entire freedom from all excitement, mental or physical, is a very 
necessary precaution. Should abscess form, the surgeon must be governed 
by considerations already laid down. 


Fungus Cerebri—As a consequence of the loss of a portion of the cranial 
walls from a comminuted fracture, from necrosis, or from the use of the tre- 
phine, the protrusion of an intracranial growth frequently takes place, which 
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is designated fungus cerebri, encephalocele, or hernia cerebri. The last two 
terms have no appropriate significance when applied to this disease, and I shall 
use only the first, or fungus cerebri, as the most appropriate. ) The presence 
of this growth is supposed by some to be due to the absence of the necessary 
brain-pressure, as when the dura mater is torn in addition to the fracture. 
Velpeau thought that the disease was due to the expansibility of the brain 
under excitement, and that it was less likely to follow a me than a small 
opening in the skull. Flourens’ views accord with those of Velpeau, the ex- 
pansibility of the brain being considered to be produced by the distention of 
the blood-vessels at its base, consequent upon the absence of the usual resist- 
ance of a part of the cranial walls or of the dura mater. I doubt not that 
there is some truth in these statements, as it is certainly less frequently met 
with where the dura mater remains intact. Still, it is quite true that it 
sometimes arises even when the membrane remains unbroken, pushing it 
outward, until, in consequence of pressure, it inflames, ulcerates, or sloughs. 
Indeed, it is impossible to appreciate the conditions which determine such a 

roduction. I have seen cases in which there was not only extensive loss of 


one, but also laceration of the membranes, with escape of considerable brain- — 


tissue, and yet the patients made rapid recoveries without any tendency what- 
ever to the formation of a fungus, while in other instances of a similar kind 
the disease sprang up in a few days and proved fatal. In other cases that 
I have observed in which the opening in the skull was quite small, the 
growths were often absent, but were sometimes present, and irrepressible. 
Fungus cerebri may appear in a few days after the injury to the head, or not 
for three or four weeks. 

Morsip Anatomy.—The mass as it presses its way externally, rising above 
the level of the opening in the cranial walls and spreading mushroom-like 
over the surface of the scalp, presents a white irregularly-indented mass 
similar to the convolutions of the brain. (Fig. 203.) Sometimes it is quite 
soft and discolored with blood, at other times it is of a gray color and firm, 
consisting of softened brain-substance, nerve-fibres, white and red blood-cor- 
puscles, fibrin, and serum. The vascularity of the growth varies, it being 

_ sometimes abundantly supplied with 
Fia. 208. blood, at other times only moderately 
rich in vessels, and its sensibility, if 


the brain-substance constitutes a very 
small portion of these growths, indeed, 
appears accidental to them, and with- 
out any vital connection, consisting of 
exuberant granulations, the result of 
inflammation induced either by con- 
tusion of the brain-substance or by the 
presence of blood. The collections of 
pus frequently seen at the base of the 
growth are results of this inflamma- 
tion, and to the same cause are due the 
serous infiltration and softening of the 
brain-substance for some distance be- 
‘ ‘ neath and around the fungus, also the 
mes coeeoken by the kick fn horse 8" ~—s presence of blood-clots and the con- 
tiguous yellow or red discolorations. 
These alterations of structure may extend quite deeply, even into the ven- 
tricles, in consequence of the very scanty supply of connective tissue in the 
brain, by the presence of which inflammatory products in other localities 
are ordinarily circumscribed. 


Fungus cerebri may affect any part of the brain, but is most commonly 


seen at some portion of the vault of the cranium,—the part most exposed 
to open fractures and to lacerations of the membranes. The base would 


any, exceedingly low. In other cases _ 
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perhaps be equally liable to such protrusions were there any considerable 
separation of the fragments after fracture in this region. 
hen after removal of bone and destruction of the dura mater a fungus 
makes its way through the opening in the skull, and also through the wound 
in the scalp, it spreads circumferentially, overlapping for some distance the 
soft parts, and having a mushroom shape. Portions of the surface farthest 
removed from its origin, having a lower vitality, become dark, soften, and 
separate from the main mass. The pedicle of the growth in some instances 
becomes strangulated by the margins of the opening through which it passes, 
and the entire fungus drops off as a slough, either to appear again or to be 
followed by cicatrization and recovery,—the latter a termination, unfortu- 
nately, very rare. During all this time the mental condition of the patient 
may be unimpaired. The usual progress of the disease, however, is from bad 
to worse: an irritating and offensive discharge flows from the surface of the 
growth ; when it is rudely touched, quite a copious flow of blood may follow ; 
the mind wanders ; there are irregular muscular movements, especially of the 
face, broken sleep, startings up with a frightened air, emaciation, rigors, and 
a feeble pulse, which is at first slow, but becomes frequent and feeble as the 
case advances. The patient gradually wears out from exhaustion, or dies in 
a state of coma or convulsion due to inflammatory changes within the cranium 
affecting the brain and its membranes: not unfrequently he dies from pyemia. 
Extensive softening and loss of brain-substance is often seen. I once examined 
the case of a young girl, in which almost one-half of the right hemisphere of 
the brain had entirely disappeared. \ 
Though recovery occasionally occurs, a very large proportion of the cases 
die. Of fourteen cases recorded by a surgeon of Glasgow, twelve died; of 
three cases given by Mr. Stanley, two died; Mr. Hill reports three cases, all 
of which recovered.* During the War of the Rebellion, fifty-one cases of 
fungus cerebri, following gunshot wounds of the cranium, were reported, 
forty-four of which number terminated fatally. Of the seven who survived, 
four appear to have recovered perfectly without any mental or physical in- 
firmity ; the remaining three suffered so much from vertigo and headache | 
as to be incapacitated for any continuous mental effort. It is proper to state / 


- that of the forty-four fatal cases eight were examples of brain-protrusion 


rather than genuine cases of fungus cerebri. 

Diaqnosis——There are other growths which on a superficial inspection 
might be mistaken for fungus cerebri. 1. A blood-tumor may protrude, de- 
rived from the vessels of the dura mater, or, when the latter is torn, from 
those of the pia mater, and will occasionally contain some brain-substance. 
The early appearance of such a tumor—that is, a few hours after the acci- 
dent, or at most three or four days, together with the homogeneous nature 
of the swelling, being for the most part blood throughout—will be sufficient 
to distinguish it from fungus cerebri. 

2. Malignant disease occasionally originates in the dura mater, and as it 
increases the overlying bone is rapidly absorbed or is finally destroyed by 
caries, after which the growth protrudes as a fungoid mass. Between this 
and fungus cerebri there are certain notable differences. First, in fungus 
cerebri there is a previous history of injury, as of fracture with or without 
laceration of the membranes of the brain. No such previous violence is 
necessary to the existence of a malignant growth. In the latter disease the 
bone will become so thin, its salts disappearing at the same time, that it will 
erepitate, when pressed upon, like parchment; fungus cerebri never produces 
such an osseous change. In fungus cerebri, when its structure is opened, 
disorganized brain-tissue is seen mingled with its other components, which is 
not true of malignant fungus. Fungus cerebri is soft, friable, with little 
power of cohesion, and when its vessels are broken the blood adheres as dark 
clots or crusts over different parts of its surface; malignant fungus is much | 
firmer, and bleeds from distinct points, the fluid being red, like arterial blood. 

* Cooper’s Surgical Dictionary, vol. i. p. 935. 
VOL. 1.—20 
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Fungus cerebri frequently detaches portions of its substance as a slough; 
malignant fungus rarely does so. 

TREATMENT.—There are two very opposite plans of treatment, the one 
aggressive, the other conservative. 

In order to remove every cause which can possibly tend to develop the 
disease, the surgeon should be very careful to examine all compound fractures 
of the skull for depressed splinters. These are vastly more dangerous than 
scales or flat fragments of bone. They penetrate the membranes and wound 
the brain, or, even should they not do so, they produce irritation of the dura 
mater, which is almost certain to develop intracranial inflammation, ulcera- 
tion of the membranes with protrusions, and often epilepsy and abscess. 
Hence in the use of the trephine the utmost care should be observed not to 
harm the dura mater. 

When the fungus is once established, the practice with some surgeons is to 
repress the growth, either by compression with pledgets of lint or a sponge, 
or by excision, slicing the mass off on a level with the bone and then apply- 
ing compression over the pedicle. The conservative plan, which has its ad- 
vocates, is to meddle as little as possible, simply keeping the part clean by a 
gentle stream of water, and attending to the inflammation within, which is 
the cause of the protrusion. 

In the application of pressure the chief danger is to the brain. When too 
great, it is often followed by stupor or much uneasiness, and should be imme- 
diately removed or lessened. o harm can come from making pressure upon 
that portion of the growth which spreads over the scalp beyond the limits of 
the opening of the bone: indeed, it is highly proper that this should be done. 
The plan which fulfills most satisfactorily the object is to take a piece of lint 
cut into a circle, large enough to extend a little beyond the limits of the 
fungus; out of its centre remove a portion somewhat larger in circumference 
than the opening through which the protrusion takes place, wet the lint 
with a solution of boracic acid or lime-water, place it over the mass, and 

‘secure it firmly to the shaven scalp with strips of adhesive plaster, except 
over the central orifice, where the strips should be loosely applied, leaving an 
interspace for the escape of any discharges; or it may be shaved off boldl 
on a level with the scalp, and a piece of perforated lint, wet with the same 
liquid as in the other dressing, laid over the pedicle and made fast by ad- 
hesive plasters, which should only cover the margins of the Bae and not 
pass over the opening in the scalp containing the fungus. By this plan the 
vessels of the brain receive a certain amount of support, which assists in 
diminishing the amount of blood circulating through their canals, and conse- 
quently repressing in some measure the luxuriant growth of granulations, 
just as an ulcer is improved by strapping. Still, the great cause of fungus 
cerebri—namely, inflammation—must be kept prominently in view, and all 
local and constitutional measures employed to remove it. With this object 
the head must be elevated, blood taken with cups from the back of the neck, 
ice kept constantly to the scalp, the bowels freely purged, and the force of 
the cerebral circulation diminished by the use of aconite or veratria. 

Epilepsy.— Considering the vast number of cranial injuries from all causes, 
epilepsy, as a consequence of such, is rather uncommon. 

While depression is not a necessary antecedent for the production of epi- 
lepsy, in a large majority of cases under this head such a state of the bone 
is seen to exist. This affection is often preceded by defective memory and 
articulation, and by inability to sustain any connected train of thought or 
transact ordinary business. After some time there may follow a momentary 
loss of consciousness, or a peculiar, indescribable sensation in the head, and 
finally the development of true epileptic convulsions. 

Should the trephine be applied to excise old depressed portions of bone 
which, by irritating the membranes of the brain and the brain itself, provoke 
this distressing disease? La Motte, seventy-five years ago, was the first to 
use the instrument for this purpose, and there can be no doubt that under 
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certain conditions the operation is not only proper, but even urgently de- 
manded. It is the apprehension of this disease that induces some surgeons 
to apply the trephine in cases of depressed fractures, even when no urgent 
symptoms ‘are present. The danger from this source I believe to be very 
much exaggerated. 

In a paper by Dr. Billings on the subject of trephining for epilepsy, sixty- 
two cases are collected, of which number forty-two were cured, sixteen died, 
and four remained without improvement. Professor.Gross* has operated 
four times, with one cure. I have trephined in three cases of the disease: 
one recovered, one was greatly relieved, and one died. The depression of 
bone in two of the cases was quite marked. 

The patient who was cured wasa young man. The left Fia. 204. 
parietal bone had been fractured by the point of a mat- 
tock, close to the sagittal suture, eleven years previously. 
He remained almost insensible for twenty-four hours, and 
afterwards gradually recovered. For six years no incon- 
venience was experienced, after which time he was at- 
tacked with epilepsy, the convulsions occurring almost 
daily, at times numbering as many as eleven in the 
twenty-four hours. The memory was impaired, though 
not to the degree which I have often seen. The de- 5,2), 4he head of an ooh 
pressed portion of bone (Fig. 204) was cut out with the __leptic, showing comminu- 
trephine, revealing a depressed comminuted fracture of Sieve bau aries 
the internal table, with marked thickening of the dura 
mater beneath. The patient recovered, and now, after the lapse of several 
months, I learn that he remains entirely well. 

The second case was that of a man about twenty-seven years old, a foreigner 
by birth, who, seventeen years before coming to America, had had his skull 
fractured by a beam of timber falling upon his head, and who, after recover- 
ing from the immediate effects of the injury, became an epileptic. The fre- 
quency and severity of the convulsions produced such an uncontrollable iras- 
cibility of temper that his parents, unable to exercise over him the needful 
control, were compelled to send him to the Philadelphia Almshouse Hospital 
for the Insane, in which place I found him while making the round of its 
wards. There was a linear depression of the external table, about three-quar- 
ters of an inch in length. Believing the case to be a proper one for trephining, 
1 made the operation before the medical class attending the clinical instruction 
of the hospital. The patient had a convulsion on the table during the ad- 
ministration of the anesthetic. After removing the bone there was found a 
stellated fracture of the internal table, with a rough, discolored thickening 
of the dura mater, but without evidence of depression. For four weeks he 
had no attacks, and was discharged from the house. Afterwards I learned 
that the convulsions returned, though greatly diminished in frequency, 
intensity, and duration, so that he became quite docile and lived happily at 
home. 

The third case was that of a young man about twenty, greatly enfeebled 
mentally and physically, with an extensive depression in the left temporal 
region, the result of a fracture received ten years previously. The dura 
mater had been wounded by the splintering of the internal table. This 
patient died from encephalitis. 

The conditions, in my judgment, which justify the use of the trephine in 
cases of epilepsy following fractures, are the occurrence of very frequent 
attacks, progressive weakening of the mental faculties, and the failure of 
remedies to contro] the disease. I have never seen much advantage from 
the use of the bromides when the disease was caused by depressed bone. 

Pain in the head.—This is often a troublesome sequel of head-injury. Some- 
times it is localized or confined to a small spot, when it should always be a 
source of anxiety, indicating as it does that some brain-mischief is going on, 
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such as softening or abscess. Diffused pain, particularly under mental excite- 
ment or when exposed to solar heat, is a less serious condition, though not 
altogether without danger. These pains are often aggravated by exposure 
to inclement weather. 

Vertigo is a very common sequel, a fact well illustrated in the Surgical 
History of the late war, where it is stated to have been very common after 
contusions of the cranium, rendering, in many cases, the patients incapable 
of subsequent service. 

Mental defects—Under this head may be mentioned loss or impairment of 
the memory, inability to express ideas or to pursue processes of reasoning, a 
capricious temper, loss of language or aphasia, imbecility, and insanity. 

Involvements of the muscular system —T hese conditions, dependent upon intra- 
cranial irritation or abscess, consist in feebleness of the limbs, spasmodi¢ con- 
traction of the flexors, tremors, twitchings, or paralysis affecting one side of the 
body. The genito-urinary apparatus often suffers, the patient losing power 
over the bladder or being subjected to the annoyance of great vesical irrita- 
bility, the urine being often loaded with phosphates and mucus. Occasionally 
the urine is albuminous, or it may be greatly increased in quantity and become 
saccharine, constituting what is termed traumatic diabetes, the pathology of 
which, though supposed by some authors to consist in structural alterations 
of the floor of the fourth ventricle and by others ascribed to imperfect 
oxygenization, yet really has never been determined with any degree of 
certainty. Sometimes there is complete impotency, while in other cases 
there is inordinate sexual excitement, accompanied by painful erections. 

Derangements of the organs of special sense—These derangements may in- 
volve the eye and its appendages, and consist in the loss of the power of ac- 
commodation, the presence of double vision, glaucoma, conjunctivitis, ptosis, 
ete. The sense of olfaction is sometimes lost, or it may be perverted, the 
patient complaining of the presence of strange odors. The hearing may be 
rendered obtuse or utterly destroyed. In some instances there are unusual 
sounds experienced, like the hissing of steam, the ringing of bells, or the roar 
of the sea. These cause great distress. Scarcely any organ of the body can 
claim exemption from the far-reaching effects of head-injury. The function 
of the liver may be disturbed, producing traumatic jaundice, and the heart 
may become preternaturally excitable or depressed. 

Pyemia—Pyemia is by no means so common as abscess, though the 
peculiar arrangement of the venous system of the diploé would indicate the 
contrary. Dr. Otis states that the returns of the army show but a single 
case in which the disease was referred to this cause. 

Tetanus is quite rare as a sequence of head-injuries. 

TREATMENT.—The exact nature of the meningeal or brain condition on 
which depend the sequels that have been enumerated is so obscure that 
our treatment must be largely empirical and directed against the symptoms 
as they arise. Entire freedom from all mental and physical excitement is of 
the first importance. Solar heat must be avoided. The readiness with which 
reflex impressions reach the brain from disordered states of the gastro-intes- 
tinal mucous membrane will suggest the necessity for keeping the bowels 
regular and avoiding the use of all articles of food calculated to disturb the 
digestion. The state of the kidneys should be ascertained, as not unfre- 
quently serious cerebral disturbance depends upon inflammatory conditions 
of these organs; and when such is the case, the use of alkaline diuretics, as 
the acetate or the bicarbonate of potash, will be indicated. 'To relieve pain, 
dizziness, and restlessness, the bromide and the iodide of potash, with the 
fluid extract of ergot, may be exhibited with advantage. Cupping over the 
nape of the neck, followed by a blister, when the attack is more than usually 
severe, will confer great relief; and the same may be said of an active mer- 
curial purge. A seton inserted into the back of the neck, where the disease 
Goad tedious, in some instances exercises a salutary effect by inviting the 

lood from the brain and preventing cerebral irritation. Time, after all, 
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appears to be the great remedy, and, where there is no serious structural 
alteration of the intracranial contents, it will often work the cure. 


Trephining. 


Before describing the operation of trephining, it will be proper to formulate 
or bring together the various conditions which demand a resort to instru- 
mental measures. In general, it may be stated that it is only in cases where 
the brain-injury is local that trephining can promise any benefit. The causes 
which produce symptoms requiring instrumental perforation of the cranium 
are all referable to three sources,—bone, blood, and pus. 

1. When there is a depressed fracture of the skull, with persistent symp- 
toms of compression, the trephine should be used. 

2. A compound fracture of the skull, accompanied by symptoms of com- 
pression, with or without depressed bone, is a suitable case for operation. 

3. In compound fractures with depression, even though no symptoms of 
compression be present, it will be proper to elevate the depressed portions of 
bone, provided it can be done by the chisel or lever. The use of the trephine 
under such circumstances is not allowable. 

4. In compound comminuted fractures with depression, whether symptoms 
of compression exist or not, the skull should be trephined, and the pieces 
elevated, or, if very loose, removed. Ifthe elevation can be effected without 
the trephine, the latter should not be used. 

5. In punctured fractures, with or without signs of compression, the skull 
should be trephined. 

6. In cases of traumatic epilepsy, where the traces of the injury originating 
the disease can be recognized upon the cranium, where there are frequently- 
recurring convulsions, which are not in any way controlled by internal 
remedies, and where the mental powers are becoming greatly impaired, ren- 
dering the patient unable to transact the common business affairs of life or 
incapable of using the ordinary precautions for self-protection, the use of the 
trephine is entirely justifiable, and offers the unfortunate sufferer the only 
prospect of relief. 

7- When from three to five days after a compound fracture symptoms of 
meningitis or encephalitis develop, and when there is reason to believe that 
these have been produced by a scale or spicule of bone from the inner 
table pressing against the brain, the use of the trephine will be indicated 
with a view to remove the osseous splinter, or, in case such spicule should not 
be present, to give exit to the inflammatory products which sooner or later 
must destroy life unless removed. 

8. In cases of brain-compression, whether from traumatic or other causes, 
in which there are strong reasons for believing that the symptoms are the 
result of blood or pus, and where the surgeon is able to locate the offending 
cause with a reasonable degree of certainty, I can conceive of no good reason 
why the trephine should not be used. 

OprrATION.—Having summarized the conditions which require a resort to 
the trephine, it will be proper next to describe the instruments necessary for 
its proper execution, and their use. 

These instruments consist of an ordinary scalpel to incise the scalp and 
expose the bone, a trephine, a probe with a flat end, a brush for the teeth of 
the trephine, an elevator, a lenticular, a Hey’s or Scultetus saw, a Holsen’s 
chisel, a pair of forceps, a tenaculuin, and some ligatures. 

There are two trephines in use, the cylindrical and the conical. (Figs. 
205, 206.) The instrument is generally made too large. For opening the 
skull in cases of depressed bone, there is no necessity for having the tre- 
phine more than half an inch in diameter (Fig. 207), as the object is merely 
to cut a hole for the introduction of the elevator. The necessity for two 
trephines of different diameters exists when operating over the frontal 
sinuses. The two tables of the skull at this place not being parallel with 
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each other, it becomes necessary that the outer one shall be cut with the 
large, and the inner one with the small instrument. It is not a matter of 
much importance, especially with a careful surgeon, which form of the tre- 

Fig. 205. Fia. 206. 


~~ 


mo ae 


a 
mee 


Cylindrical trephine. Conical trephine. Small-sized trephine. 


phine—the cylindrical or the conical—is used. The latter is perhaps the 
safer instrument of the two, as it is less likely to wound the membranes in 
completing the perforation of the bone. The trephine is armed with a sharp- 
pointed centre-pin, which can be slid up and down at the will of the operator 
and can be fixed by a sliding button on the stem of the instrument. The 
object of this pin is, by penetrating a short distance into the bone, to act the 
part of a pivot or axis, around which the saw can move until a groove is 
cut sufficiently deep to prevent the instrument from slipping, after which it 
must be drawn within the crown. 
Fie. 208. 
CSSD 


Ordinary silver probe. 
‘The probe (Fig. 208) is designed to clean out the débris from the track 
of the trephine, and does not differ from the ordinary silver probe of the 


Fie. 212. 


Fia. 211. Fig. 213. 


Fia. 210. 


Fria. 209. 


Trephine brush, Elevator, Lenticular, Modified form of Hey’s saw. 


ocket-case. A quill tooth-pick will answer very well as a substitute. The 
rush (Fig. 209) is used to clean the bone-dust from the teeth of the trephine 
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in order that the instrument may cut without obstruction. The elevator 
(Fig. 210) and the lenticular (Fig. 211) are employed, the first as a lever 
and the second as a tractor, in raising depressed portions of bone to the 
proper level. The saws (Figs. 212, 213) are designed to cut, in either a 
straight or a curved course, portions of bones which have become wedged, 
and to open a way for the elevator. These saws have a very limited appli- 
cation to injuries of the head. 

The chisel of Holsen (Fig. 214) is useful in detaching pieces of commi- 
nuted bone, and by means of its lateral prolongation is capable of being 


Fra. 214. 


Holsen’s chisel. > 


used as an elevator. The scalpel is employed to raise the scalp and expose 
the bone, the tenaculum to lift any vessel which may require the ligature, 
and the foreeps—an ordinary pair—to remove the circular piece eut by the 
trephine. 

A trephine may be applied at any portion of the skull; but when the case 
is one admitting of a choice, there are certain portions which should be 
avoided. These localities are the following: in the course of the superior 
longitudinal sinus which lies under the antero-posterior median line of the 
skull; over the occipital protuberance, beneath which rests the torcular 
Herophili, the point of confluence of several sinuses ; over the frontal air-cells, 
which would expose the patient to the risk of a fistula from the escape of air ; 
and, lastly, over the anterior inferior angle of the parietal bone, at the point of 
entrance into the skull of the middle meningeal artery. When the location 
of the injury compels the surgeon to disregard these suggestions, he should 
exercise the greatest care to avoid inflicting damage upon the exposed blood- 
channels. 

THe Operation.—The patient being placed upon a table, with the head 
resting on a firm pillow covered with oil-cloth, over which should be spread 
a towel, the hair must be cleanly shaven for some distance around the injured 
part. If the case is one of complete compression, there will be no necessity 
for administering an anesthetic, as the patient will be entirely insensible to 
the operation. ts cases of epilepsy or punctured wounds, demanding the 
use of the instrument, anesthetics are not contra-indicated. The next step 
consists in exposing the bone to be bored and elevated. Should there be an 
external wound, it may be enlarged in the proper directions; if not, there are 
two incisions which accomplish this object, the crucial and the 
horseshoe. (Fig. 215.) The latter I greatly prefer, as by lifting Fic. 215. 
a semicircular flap like the lid of a box, it can be held out of the 
way by the operator himself. In raising this trap-door the knife 
should go down at once to the bone. If any considerable ves- 


sels are divided, ligatures should be applied. The surgeon at 


this stage is able to examine the true nature of the injury. 
Should the fracture be a comminuted one, he may be able to 
slip the blade of a pair of forceps beneath the edge of a frag- 
ment, and gently pull it away; or he may find the depressed 
piece 5 down by the jutting over of a point of the con- 
tiguous bone, which will require, for the admission of the 
elevator, the removal of this angle, to effect which will de- | The crucial 
mand the use of the Hey’s saw or the Holsen’s chisel. If, ghoo incision. 


shoe incision. 


_however, the depression be in the form of a groove or gutter, 


the skull must be bored. The periosteum being divided in a circular form to 
prevent its laceration by the teeth of the saw, the centre-pin should be pushed 
down, and the instrument planted, not upon the depressed bone, but chiefly 
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upon the undepressed (Fig. 216), allowing it to project over upon the former. 
After a few movements communicated to the trephine by the hand of the 
operator carried from pronation to supination, a groove sufficiently deep will 
be cut to steady the instrument, when the 
Fia. 216. centre-pin must be withdrawn ; otherwise, 
being in advance of the saw, it would 
plunge into the brain before the bone was 
cut through. The rotary motion being 
resumed should be frequently inter- 
rupted, the teeth of the trephine cleansed 
from the bone-dust and blood with the 
brush, and the progress determined by a 
most careful exploration of the groove 
with the flat end of the probe, cleaning 
out the dust, and noticing particularly 
any inequalities in the division of the 
bone. By grasping the circular disk of 
bone frequently with a pair of forceps, - 
its mobility is easily ascertained. A 
valuable sign of the progress of the in- 
strument will be seen as soon as the ex- 
ternal table is divided and the trephine 
enters the vascular diploé,—namely, a 
ee cue eer icd abe acces eq 11e@ flow of blood welling up through 
eee eo the skull. es the «groove. As the cutting advances, 
the utmost care should be observed: 
some portions will divide less rapidly than others, and the trephine must be 
inclined so as to press most upon these points, allowing it to advance chiefly 
by its own weight, and remembering that the issues of life and death hang 
upon a few movements of the hand. There is no urgency. The fate of the 
patient does not depend upon a few minutes of time, and consequently this 
stage of the operation should be executed with gentleness, deliberation, and 
patience, by which the surgeon will generally succeed in dividing the last 
fibres of bone and removing the little circular piece without the trace of a 
scratch upon the dura mater, a desideratum of transcendent importance to 
the success of the operation. As soon as the disk of bone is removed, the 
point of the elevator should be slid beneath the depressed fragment, and, 
using the sound bone as a fulcrum, should raise it to the proper level. 

This operation will answer not only for the elevation of depressed bone, 
but also for the evacuation of blood or pus lying beneath the bone and the 
dura mater. On no conditions should the latter be wounded or opened, except 
when there are unmistakable signs of the presence of blood or pus underneath 
the membrane, as such an opening adds the gravest complication to the case. 

Should there be bleeding from a sinus or from one of the meningeal arteries, 
a little compress with a dossil of lint, retained for a few hours, will usually 
arrest the flow. The subsequent treatment of the wound consists in replacing 
the flap without suture and applying the cold-water or ice bag. The opening 
made in the skull is rarely closed by bony matter, but generally by a fibrous 
membrane, through which the movements of the brain can be readily felt, 
and for Ee protection of which it is advisable to wear a little shield of leather 
or metal. 


INJURIES OF THE FACE. 


ANATOMICAL PrcuLIARITIES—The facial region, though greatly exposed, 
possesses, in the articulation of the head with the summit of the vertebral 
column and in the ready assistance of the arm under the quick direction of the 
intelligence, a very effective combination for its defense against all injurious 
external influences save such as are unexpectedly swift and irresistible. The 
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facial region has certain anatomical peculiarities, which should always be 
considered in dealing with the accidents to which it is exposed. Its skeleton 
consists of thirteen pieces of irregularly-shaped bones, for the most part thin 
and fragile in their texture and richly supplied with blood-vessels. Some of 
these bones possess canals for the passage of important arteries and veins, as 
the inferior dental and infra-orbital; also for the safe passage of nerves, as 
those belonging to the fifth pair. The integument is not movable over the 
underlying fascia, but adheres closely to the muscles beneath, by which those 
lines and depressions are accurately maintained which confer on the face 
what is called expression. Some of these lines are passive, and belong to the 
state of repose; others are only brought out under the influence of the dif- 
ferent emotions. The muscles are imbedded in soft cushions of fat, the ab- 
sorption of which, in cases of exhausting disease, communicates the ghastly 
look to the countenance. The integument is richly supplied with blood-ves- 
sels and nerves. The arteries are derived from the external and internal 
carotids. The external carotid supplies the facial, parotidean, transverse 
facial, temporal, and internal maxillary; the internal carotid furnishes the 
frontal and supra-orbital. Most of the arteries are very tortuous or ser- 
pentine in their course. The veins empty into the jugular. 

The nerves are derived from the fifth and seventh pairs, the former con- 
ferring sensation upon the face, and motion to the muscles of mastication 
through its motor trunk, and the latter imparting motion to the muscles of 
expression. 

In front of the ear, and extending from the zygomatic arch to the neck, 
lies the parotid gland, its excretory duct, or the duct of Steno, crossing the 
face to the anterior border of the masseter muscle in the direction of a line 
drawn from the lobe of the ear to the ala of the nose. The skin is abundantly 
supplied with sudoriferous and sebaceous glands. The bones which consti- 
tute the skeleton of the face are so disposed as to provide chambers for the 
accommodation of three important organs of special sense, viz., vision, olfac- 
tion, and gustation. The region is consequently one very highly organized, 
and on this account its wounds heal with great rapidity. 

Contusions or Unopened Wounds of the Face.—'These injuries are often in- 
flicted in pugilistic encounters, though they may result from other causes, 
and are followed by a dark discoloration and by swelling, in consequence of 
the extravasated blood. The parts which suffer most from this cause are the 
eyelids,—hence the common expression of a “black eye,”—which depends 
upon the delicacy of the skin and its loose connections with the orbicularis 
palpebrarum muscle permitting the blood to find its way through the parts 
without difficulty. : 

TREATMENT.—In the exercise of what is sometimes called the “manly art,” 
and when the extravasated blood and serum are so profuse as to close the eye- 
lids and interfere with the progress of the “mill,” it is a common practice, 
and a very good one, for the seconds of the ring to make punctures with the 


' point of a lancet, press out the blood, and apply cold water to the parts. In 


ordinary cases, however, of facial contusions, the proper treatment for the 


first six or eight hours is to apply compresses wet with cold water and bind 


them to the parts by a roller, the effect of which is to constringe the vessels 
and stop all leakage, after which the case may be left to natural processes, or 
to the use of slightly stimulating applications, such as water mixed with a 
little alcohol (alcohol, one part; water, ten parts). As the continued use of 
cold prevents that vascular activity which is necessary to remove the blood, 
its value is limited to the first few days, after which it should be discon- 
tinued. Some remedies are vaunted as possessing a specific influence over 
these ecchymoses, such as tincture of arnica, linimentum saponis, tincture of 
hamamelis Virginica, etc., but there is no evidence whatever that they exercise 
any such power. The rich supply of vessels and lymphatics generally insures 
a rapid absorption of the foreign matter; and where the individual possesses 
a good, sound constitution, I believe all local applications are less influential 
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in the removal of extravasation than is generally supposed. To conceal the 
discoloration, when quite small, a piece of ordinary adhesive or court plaster 
is the best application, or it may be touched with a flesh-colored paint. 

Constitutional shock, I have noticed, greatly delays the removal of ex- 
travasations of blood, whether in the eyelids or in other portions of the face. 
Patients, for example, who are brought into our hospitals with numerous 
contusions from railroad collisions, retain the discolorations very much longer 
than those whose bruises are only local; and if any applications are made in 
such cases, they should be warm, as well as slightly stimulating. The use 
of tonics like quinine, with an ample diet, will materially assist in securing 
the removal of the blood in cases where the general system has been severely 
shocked. 

Open Wounds of the face are produced by sabres, knives, etc., in which case 
they belong to the incised class; or they may be contused and lacerated, as 
when inflicted by the conjoined action of a blow upon the mouth and the 
resistance of teeth behind the lips. Of the same nature are those injuries 
which are called scratches, such as are made by the nails of man and other 
animals, or when the face is dragged over gravel or small pebbles. Punctured ~ 
wounds of the facial region are not unfrequently produced by hooks and by 
bayonets, and gunshot wounds by balls and other missiles used in warfare. 

TREATMENT.—As in wounds elsewhere, the first indication is to arrest 
hemorrhage. In consequence of the rich vascular supply, the bleeding in 
incised wounds of the face is usually for a time quite profuse; but, except 
when the facial, angular, labial, or lateral nasal arteries are involved, it soon 
subsides spontaneously. Should the bleeding not cease after exposure to the 
air or the application of cold water, the vessel or vessels must be searched 
for and tied with the animal ligature, both ends of the latter being cut off. 
Second, all foreign matters should be removed from the wound, either by 
picking them away with the fingers or forceps or by washing by the douche 
or by a small stream of water from the nozzle of a water-pipe or syringe. 

The third indication is the closure of the wound; and this demands more 
than a passing notice. The utmost care should be observed to place the dis- 
joined parts as nearly as possible in the position which they had before the 
accident: especially is this imperative when the wound is situated near the 
angle of the mouth or nose, or when it is near the eyelids or over the eye- 
brow. A little carelessness on this point may change the whole expression 
of the face. It is astonishing what an alteration in the facial individuality of . 
a person will follow the mal-adjustment of a wound at the angle of the mouth, 
below the orbit, or over the eyebrow. A cheerful face may be transformed 
into one of melancholy, a soft eye into a repulsive stare, and the open and 
assuring brow into a malign frown, making a face 


“fit for treason, stratagem, and spoils.” 


In several instances I have had occasion to perform operations in order to 
remedy such defects produced by badly-adjusted wounds. The approxima- 
tion is best effected by the interrupted suture, using a very fine silk thread, 
which I prefer to silver wire, the latter not being sufficiently flexible or pliable 
to prevent the tissues from twisting with the wire. When the cartilage of 
the eyelid is divided, it is not necessary to insert the stitches deeper than the 
muscular layer; the addition of a compress and roller will retain the parts 
more securely. In very slight transverse wounds of the eyelids, the approxi- 
mation may be maintained with adhesive or skin plaster. Wounds involving 
only the integument of the nose do not require sutures, as the skin is inex- 
tensible, and the exercise of tension will result in ulceration, by which the 
threads cut quickly out; or it may provoke a diffuse inflammation. When 
the cartilage is divided, sutures should be employed; but they must not be 
inserted deeper than the integument. 

Wounds of the lips are readily closed by the interrupted suture. When 
the entire thickness of the lip is divided, pins should be inserted as deep as 
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the mucous membrane, to control the coronary vessels, and the parts be 
brought together by the twisted suture. Except in the lips, it is very seldom, 
however, that I find it necessary to use pins in closing wounds of the face, 
and when they are employed they should be very slender and delicate. The 
integument on the posterior surface of the auricle of the ear, when divided, 
should be closed with the interrupted suture, but such stitches should not 
include more than the integument, even when the cartilage is involved, 
though, if the division is extensive, they should be introduced on both sur- 
faces. After the insertion of sutures, the wound may be concealed by a few 
strips of fine isinglass or skin-plaster. The vascularity of the parts is such 
that union takes place very quickly, and it is rarely necessary to allow a 
suture to remain longer than forty-eight hours. In lacerated wounds, how- 
ever, it will require a longer period; and the only circumstance which should 
govern the removal of stitches is ulceration. When the threads begin to 
cut through, they should be removed, and the necessary support given by 
adhesive and other plasters. 

In scratches, the little crusts of blood which form upon the surface con- 
stitute the best dressing, and should not be disturbed: by the time these drop 
off, the reparation beneath will have been completed. The numb, stiff feeling 
which so generally follows these injuries is best relieved by covering the 
parts with a little zinc ointment, to which some morphia has been added, in 
the proportion of one grain of the latter to one drachm of the former. 


Gunshot Wounds of the Face.—These wounds are by no means uncommon, 
and may involve either the soft parts or the bones. The mutilation which 
sometimes follows these injuries is horrible in the extreme, but the wonderful 
power and capacity of repair possessed by the parts render these lesions 
less serious than their appearance would at first indicate. 

- There is a case related by Guthrie which I never recall but with mingled 
feelings of pity and admiration. An officer at Badajos had his entire face 
carried away by a cannon-shot. One eye, though displaced, still remained, 
by means of which, forgetful of himself, he was enabled to write the thanks 
which he could not speak for the kindness rendered to him by the attendants. 

In the Crimean War, according to Macleod, there were 382 flesh wounds 
of the face, with only a single death, and 155 penetrating and perforating shot 
wounds of the bones, with 13 deaths, or a mortality of 8.3 per cent. 

The death-rate in the War of the Rebellion, as shown by Dr. Otis, is greater 
than is usually supposed to attach to such injuries when attended with frac- 
ture. In his analysis, wounds of the orbital region are included. The follow- 
ing table* will serve to show the varieties and results of 9815 such wounds: 


| Cases. Duty. Discharged. Died. Unknown. 
! 
Sabre and bayonet woundg............... 64 40 1 2 if 
Fractures of bones from various causes 64 37 17 3 rf 
Injuries of the soft parts.........05 +0000 271 167 83 3 18 
Gunshot flesh wounds.............00 sees 4914 2396 1310 58 1150 
Gunshot, orbital region............ses008 1190 379 679 64 68 
Gunshot fractures of the bones of the 
Tero l ec F8ae ss rcise.siersacshsdicssceeseee 3312 1154 1488 340 330 
PURE NGLG ina duis eas tiviediavece sects seossscse 9815 4173 3592 470 1580 


As there are 1580 cases in which the termination was not known, it is 
only fair to estimate the mortality from the remaining 8235, which yields a 
death-rate of 5.7 for all degrees of injury. Of the 2982 known terminations 
of facial fractures the death-rate was 11.4 per cent. 

The report of M. Chenu on the “ Medical Service of the Crimean War” 


%* Surgical History of the War, Part I. vol. ii. p. 382. 
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supplies the records of 1414 wounds of the face from various causes, with 184 
deaths, or a mortality of 13 per cent.* 

In the Italian War of 1859 there were recorded 955 cases of injuries of the 
face, by the same author, with 114 deaths, or a mortality of 11.9 per cent.+ 

When considered in their entirety, the mortality of face-injuries is very 
small,—a result which might be expected when it is remembered that there 
are no great vessels exposed, that the bones are for the most part small, 
thin, and porous, and consequently, when perforated, do not furnish extensive 
splinters, that there are numerous outlets for the products of inflammation, 
as the mouth, nose, and orbits, and, last and not the least, that, by reason 
of the rich supply of vessels furnished by the facial and internal maxillary 
arteries, it is only with great difficulty that the vitality of the bones can be 
destroyed. 

TREATMENT.— Wounds involving only the soft parts, whether incised, punc- 
tured, contused, or lacerated, demand no treatment different from that appro- 
priate to similar wounds from other causes, but when they are made by the 
passage of a ball the suture is generally dispensed with. Sloughing to some 
extent will follow in the track of the missile, and hence all attempts at quick 
closure will prove futile. The practice of paring away the contused edges 
of such wounds, thus converting them into incised ones, and then uniting 
by stitches, at one time advocated by Larrey, and recently tested by medical 
officers in the Confederate army, is of very doubtful propriety. After ar- 
resting hemorrhage by the ligature should any vessels require a thread, and 
removing any foreign matter, it will be proper to apply simply a pledget 
of lint or linen wet with cool water and secured by a roller or a strip of ad- 
hesive plaster, renewing it as often as it becomes dry. Partially detached, 
distorted, or torn tissues should be pressed into position, and never cut away 
unless suspended by a very slender bond. When the soft parts are severed 
in such a way as to form ragged and displaced flaps, the introduction of 
metallic sutures will be necessary, as a means of retaining the parts in posi- 
tion until the detachment of the sloughs, or until the tendency to displacement 
is passed. Adhesive plasters can sometimes be used with the same object. _ 

When balls penetrate the bones of the face, they may be wedged in be- 
tween broken fragments, either in the frontal, maxillary, or ethmoid sinuses, 
or they may pass into the mouth, nose, or orbit. A careful exploration with 
the probe should be made in order to localize the missile, which should be 
extracted if possible. The same care is to be observed in reference to the 
management of fragments of bone as in the adjustment of the soft tissues: 
they should be pressed into position, and only removed when their connec- 
tion with the surrounding parts is so slight as to leave no hope of their 
vitality being maintained. 

The constitutional treatment consists in restricting the diet for two or 
three days, keeping the bowels in a soluble condition by a saline cathartic, 
and when pain is experienced administering opiates in doses sufficient to 
furnish relief. 

Secondary effects —Hemorrhage is often not only a troublesome but also a 
very serious complication of gunshot injuries of the face. It is not usually 
difficult to control when primary or at the time of the accident. The use of 
cold and the ligature, or the application of a tampon, with compression, is 
generally quite sufficient for this purpose. It is the secondary hemorrhages 
that prove so annoying and add such gravity to these cases: this bleeding 
may occur at any period from the fifth to the twenty-fifth day. If not con- 
trolled by the tampon and pressure, and if the vessel from which the blood 
escapes cannot be discovered and tied, there remains but one alternative, 
namely, ligature of the carotid. Styptics are useless, and some of them, such 
as Monsel’s preparation of iron, are filthy as well as inefficient. The re- 
ports furnished from the office of the Surgeon-General, and analyzed by Dr. 
Otis, show fifty-two cases of ligature of the primitive carotid, and two of 


* Surgical History of the War, Part I. vol. ii. p. 383. t Ibid., p. 383. 
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the external carotid, for hemorrhage consequent upon gunshot wounds of 
the face. The result was ascertained in all but a single instance, recov- 
ery following in fifteen cases, and death in thirty-eight, or 71.7 per cent. 
With the exception of two cases, which were wounds of the soft parts, 
all the rest requiring the ligature were connected with fractures located 
most frequently in the lower jaw (twenty-three cases), next in the upper 
jaw (twenty-two cases), and lastly in the malar and mastoid regions (nine 
eases). In four cases the artery was ligated a second time: of these one 
recovered. The success of ligature is not very flattering; but fifteen suc- 
cesses out of fifty-two will compare favorably with the results in amputation 
of the thigh at the upper third. The obstinacy with which some of these 
deep-seated vessels bleed is to be referred not only to the inflammatory 
changes which follow facial injuries, but also to the fact that on account of 
lying wholly or in part in bony canals they are prevented from contracting. 
A very remarkable case of obstinate hemorrhage occurred in the Pennsyl- 
vania Hospital under the care of Dr. Morton, in which the spheno-palatine 
vessel was wounded by a piece of glass penetrating the parts between the lip 
and the anterior nares. So intractable did the bleeding prove that the carotid 
was tied; but, while this proved effectual for the time, the patient subse- 
quently died from hemorrhage the result of ulceration of the internal jugular. 


Salivary Fistula—Salivary fistula, as a result of face-injuries, is frequently 
encountered, both in civil and in military practice. It may involve either the 
salivary glands or their ducts. The duct of Steno is most commonly impli- 
cated, though that of the submaxillary and those of the sublingual do not 
escape. Salivary fistula is caused by wounds of the cheek, by ulceration fol- 
lowing salivation, and by the extraction of teeth, the alveolus being broken 
and the accident being followed by inflammatory closure of the excretory 
canal, and abscess which opens upon the external surface of the cheek. The 
abscesses which follow low fevers may open a few lobules of a salivary 
gland and give rise to a fistula. Bryant speaks of such.* I once saw a case 
of congenital salivary fistula in which the opening was on the anterior part 
of the helix of the auricular cartilage. The obstruction of the Stenonian 
duct by the presence of a salivary calculus sometimes causes a fistula. When 
it arises from this cause it will be preceded by a soft, fluctuating swelling in 
the line of the duct. The opening, when the duct of Steno remains free, is 
usually just below the malar bone (Fig. 217), and is surrounded with a red or 
purple color, with depression of the soft parts. 

I have known the disease confounded with ne- Fig. 217. _ 
crosis of the upper jaw, which is occasionally ay 7 
associated with the affection, and indeed myself 
committed this blunder on one occasion. The 
discharge which flows from the fistulous orifice will 
indicate the true nature of the affection. It is 
thin and watery; whereas in caries or necrosis it 
is purulent. Dr. Garretson+ mentions a variety 
of salivary fistula in which, by the subcuta- 
_ neous ulceration of a few lobules, the secretion 
escapes, and by burrowing in the tissues of the = 
face forms a cyst, the opening of which may be \ 
remote from the duct. In a case of sublingual 
fistula which came under his observation, the /' \\ / 
cyst formed in front of the hyoid bone. S ae 
TREATMENT.—The treatment of salivary fistula = 
is often attended with indifferent success. When 
the fistula is situated upon the cheek, the internal opening of the duct 
of Steno should be carefully sought for, and graduated probes inserted, 
dilating its orifice until no obstacle is offered to the escape of the secre- 


* Surgery, p. 243. + System of Oral Surgery, p. 509, 2d edit. 
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tion into the mouth. At the same time the external opening on the face 
should be cauterized with nitrate of silver, or the galvano-cautery when 
convenient, and immediately covered with 
gauze and collodion, or the rubber plaster. 
The dilatation should be repeated every 
day or two. Cases are occasionally cured 
after this manner. It was the plan pursued 
with success in the few instances of salivary 
fistula which occurred during the War of the 
Rebellion. The same treatment will succeed 
in small fistule communicating directly with 
a few lobules of the gland. Many cases, how- 
ever, will be encountered in which we are 
obliged to resort to other methods. That 
which in my judgment will be found to yield 
the most satisfactory result, is first to find 
the opening at the end of the Stenonian 
or parotid duct, on the inside of the cheek, 
and, if possible, insert a fine silver probe, 
then, taking one or two silk threads, pass 
the same by means of a needle between 
Author’s method of treating salivary fistula the external surface of the cheek and the 
The cheek is represented as everted, showing : ; 
the orifice of the duct of Steno, andthe seton uct, some distance above the opening of 
deposited between the duct and the cuuideef the latter. ‘The ends of the thread, being 
the corner of the mouth. As the threads cut brought out at the corner of the mouth, 
tached ftom the external opedinginthecheek, Should be secured with a piece of adhesive 
plaster to the cheek. In making the inter- 
nal punctures the operator should be careful not to transfix the duct, but to 
pass beneath it so as to isolate it as much as possible from the cheek. (Fig. 
218.) The probe, if lodged in the excretory canal, will materially assist in 
effecting this important feature of the operation. The external opening, 
or that on the cheek, should, after three or four days, be touched wit 
nitrate of silver, and covered with a piece of adhesive plaster or gauze and 
collodion. The threads serve to convey the salivary secretion into the mouth, 
and thus allow the external opening to heal. As soon as the saliva shows 
no tendency to discharge externally, the seton may be removed, should it not 
have already ulcerated through. The seton has been employed after another 
fashion, by passing a few threads of silk through the eye of a fine probe 
and conducting them through the fistula and the duct into the mouth, then 
securing together the ends of the threads which lie respectively on the cheek 
and within the mouth. (Fig. 219.) In about 
Fic. 219. two weeks, should this plan prove successful, 
the saliva will drain into the mouth, after 
which the threads should be taken out, when 
the opening on the cheek will close up spon- 
taneously, or may be treated by the cautery, 
in order to excite healthy granulation and 
cicatrization. The operation of Prof. W. 
Horner consisted in excising a round por- 
tion of the cheek, including the fistulous 
track, with a shoemaker’s punch, counter- 
pressure being made by a wooden spatula 
BRN placed inside of the mouth. The external 
= wound was closed by sutures. 
Seton for salivary fistula of the parotid duct. Dr. Garretson has met with encouraging 
success in the treatment of salivary fistula 
of the parotid duct by first making an incision through the fistulous track in 
the cheek, and then introducing a pyramidal cotton tent, the base presenting 
to the mouth and the apex to the outside of the cheek: this is retained in posi- 
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tion by a slender thread fastened to its summit, and is secured to the skin 
with adhesive plaster. This tent is subsequently replaced with a wire 
seton, made by doubling fine silver wire on itself several times, so as to 
occupy one-half the thickness of the cheek, a single thread of the same wire 
being continued through the outer half to the surface of the face. This wire 
seton is kept in position by clamping a grain of shot on each extremity. The 
surgeon who has much to do with these fistule will be compelled to vary his 
plans to meet particular cases, and need feel no disappointment if he is 
obliged to repeat the operation perhaps several times before he is successful. 

In cases where there is much loss of substance it will often be necessary to 
resort to plastic processes to close such openings. 

The loss of the lower lip, or the destruction of submental portions of the 
face, will give rise to a dribbling of saliva, which is vastly more detrimental 
to health than a salivary fistula, as it tends not only to impair the digestion, 
but also, by the drain, to enfeeble the general strength. 

An interesting case, of a colored boy, was treated by Dr. Hunter at the 
University Hospital, in which the entire chin, including the middle of the 
lower jaw, and all the soft parts down to the hyoid bone, had been carried 
away by a gunshot accident, leaving the tongue protruding into the chasm. 
After the parts had cicatrized, a plastic operation was executed, which suc- 
ceeded in restoring the lip, with the mental and submental regions, so per- 
fectly that the saliva, which before had kept the patient’s clothing drenched, 
could be perfectly retained. 


Necrosis constitutes another of the after-effects of face-injuries, though the 
bones, in consequence of their high vitality, are not particularly prone to this 
disease as a result of traumatism, unless some constitutional vice is called 
into activity. If a ball is lodged in the nasal or maxillary cavities, it will 
after a time excite inflammatory disease of the bone; and in all cases where 
a shot-injury has been received in the face, an exploration should be insti- 
tuted with a view to determine the presence of the missile, and, if found, its 
removal, if practicable, should be promptly effected. Whenever any diseased 
portions of the bones of the face become loose, they should be pulled away 
with as little division of the soft parts as possible. 


Neuralgia.—In consequence of inflammatory thickening of one of the 
trunks of the fifth nerve, or of its sheath, or in consequence of an injury to 
the bony canal in which it is placed, subjecting it to pressure, very distress- 
ing attacks of neuralgia are developed. Unlike those forms which arise from 
cold and miasmatic excitants, or from reflex influences, such as a decayed 
tooth, internal treatment avails little; but it should never be omitted before 
advising an operation. I can recall instances of a very unpromising kind, 
and where an operation had been urged upon the patient, which neverthe- 
less recovered under the use of iodide of potash, arsenic, and quinine. When 
constitutional remedies fail, then a resort to resection of the nerve at fault 
becomes proper. The three branches of the fifth or trifacial nerve which have 
been the subject of such operations are the ophthalmic, superior maxillary, 
and inferior maxillary. Great credit is due to Carnochan, of New York, who 
may be said to have been the first to demonstrate the feasibility and value of 
such sections, and whose results have been verified by numerous operators 
since. 

When the supra-orbital branches of the ophthalmic nerve have been in- 
jured, giving rise to neuralgia of the brow and certain parts of the scalp, the 
accompanying artery becomes distended and pulsates strongly, and the parts 
in the course of the nerve-distribution are excessively tender. This tender- 
ness is greatest when the pressure with the finger is light; firm pressure 
over the nerve where it issues from the supra-orbital foramen will afford 
relief. The attacks of pain will frequently be alleviated or cured temporarily 
by rubbing over the parts an ointment consisting of five grains of veratria 
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and one drachm of simple cerate, or a hypodermic injection in the course of 
the nerve of one-quarter of a grain of morphia. After the attack the patient 
should be placed upon a course of quinine, arsenic, and iron. This plan of 
treatment failing, the trunk of the nerve where it emerges from the supra- 
orbital foramen should be exposed, and a portion excised. It is proper to 
state, however, that this operation, while it almost certainly gives temporary 
relief, does not always effect a radical cure, the disease often returning with 
the original intensity. 

Where the disease involves the superior maxillary nerve, the pain is ex- 
perienced in the soft parts of the cheek, and should it prove rebellious to the 
usual therapeutic measures appropriate to neuralgia, the only alternative is 
excision of the nerve. 

The operation of Carnochan consisted in dividing the nerve posterior to 
Meckel’s ganglion in front of the foramen rotundum. The point for division 
must be determined by the extent and location of the pain. The nerve after 
it leaves the ganglion of Gasser gives off branches in the spheno-maxillary 
fossa, which supply the temple and side of the forehead, the molar and 
bicuspid teeth, the corresponding portion of the gums, and the lining of the — 
antrum. If the pain is experienced in these localities, the division, to be 
effectual, should be made in front of the foramen rotundum. I must, however, 
qualify this statement somewhat by saying that it is possible that the nerves 
which supply the regions just named, namely, the temporal, malar, and pos- 
terior dental, may suffer from the reflex influence of a cause anterior to their 
origin, in which case a division of the nerve in the infra-orbital foramen will 
serve to cure the pain in the localities referred to. I know not how this is 
to be determined with any certainty; but we may approximate its solution 
by the degree of suffering referred to these regions of distribution as com- 
pared with those on the cheek and front of the jaw. 

After the nerve enters the infra-orbital canal, and just before its escape 
from the infra-orbital foramen, it gives off the anterior dental, which supplies 
the incisor, canine, and first bicuspid teeth, and the mucous membrane about 
the front of the nares. After the nerve emerges from the infra-orbital fora- 
men and reaches the face, the palpebral, nasal, and labial branches are sup- 
plied. Should neuralgic disease of the superior maxillary nerve resist the 
ordinary constitutional remedies, and the suffering prove so intense as to 
warrant surgical interference, we must plan our operation upon the relative 
degree of local pain. If this be experienced chiefly in the upper part of the 
face, side of the nose, lower eyelid, and incisor and canine teeth, we may 
reasonably infer that we have to deal only with that part of the superior 
maxillary nerve in the infra-orbital canal ; but if the chief distress is felt in the 
molar teeth and temporal region, then no operation which does not include 
the spheno-maxillary portion of the nerve will prove of avail. To excise the 
nerve in the infra-orbital canal there are two routes of access, one by cutting 
away the floor of the orbit, the other by raising its periosteum and attack- 
ing the nerve in the groove formed in the bone. The latter I find entirely 
feasible and requiring but little time for its execution. An incision one inch 
and a half in length should be made one-quarter of an inch below and parallel 
with the infra-orbital ridge down to the bone, the upper flap dissected as far 
up as the orbit, and the loose fatty tissue between the floor of the orbit and 
the ball of the eye pushed upwards. Ifa director be pressed firmly upon the 
orbital surface of the floor at different points, one will be touched where the 
periosteum sinks or can be depressed : this indicates the location of the groove 
in which the trunk of the nerve rests, and is external to the middle of the 
floor. The periosteum, which forms the upper wall of the canal, should be 
divided, when the nerve will be brought to view, and, being raised with a 
blunt tenaculum, can be excised with a pair of scissors. 

In the operation of attacking the nerve below the orbit, a semi-lunar in- 
cision should be made below the eye, its extremities resting on the inner and 
outer portions of the infra-orbital ridge. The flap being raised and turned: 
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over the eye, the crown of a trephine is next applied over the infra-orbital 
foramen of the upper maxillary bone, including the infra-orbital ridge, and by 
a few rotary movements the anterior wall of the antrum is removed. After 
a few touches with a delicate chisel to the floor of the orbit, the nerve will 
be exposed, and can be cut out. Should it be desirable to excise the upper 
maxillary nerve in the spheno-maxillary fossa, or behind the ganglion of 
Meckel, two trephines will be required,—a large one to remove the front 
wall of the maxillary sinus, and a smaller one to cut away the posterior wall. 
The floor of the orbit corresponding to the course of the nerve is next re- 
moved with a chisel and bone-pliers. This gives free access to the spheno- 
maxillary fossa, when the nerve may be followed back to the foramen 
rotundum, close to which it should be divided and a portion excised. The 
bleeding which accompanies this operation is easily controlled by inserting a 
tampon of lint, should it not cease spontaneously. 

Langenbeck has originated a plan of dividing the superior maxillary nerve 
in the spheno-maxillary fossa by carrying a long tenotome beneath the ex- 
ternal palpebral ligament, along the outer wall of the orbit, into the spheno- 
maxillary fissure. The edge of the knife is then turned inwards, and, as 
the handle is depressed, is made to divide the nerve before it enters the canal 
beneath the orbit. The infra-orbital nerve is next exposed by a vertical 
incision below the lower margin of the orbit, and, being seized with a pair of 
forceps, is pulled out of its canal. 

In unyielding cases of neuralgia affecting the teeth and the soft parts over 
the lower jaw, it will be proper to excise a portion of the inferior maxillary 
nerve. This nerve enters the posterior dental foramen, passes through the 
dental canal in the inferior maxillary bone, in company with the inferior 
dental artery, supplies the lower teeth and gums, and sends a branch through 
the anterior mental foramen, which is distributed to the soft parts over the 
lower part of the face. 

OPERATION.—In excising the inferior dental nerve, I make a horseshoe 
flap over the ramus of the jaw and masseter 
muscle, convex downwards, one inch and Fia. 220. 
three-quarters in its vertical extent, reaching 
almost to the base of the jaw, and one inch 
and a half in its transverse diameter. (Fig. 
220.) This flap is then raised upwards, ex- 
posing the ramus, the external wall of which 
must next be cut out with a trephine, applied 
half an inch above its angle and about five- 
eighths of an inch behind the last molar 
tooth. 

The nerve, which will be exposed with its 
accompanying artery in the inferior dental 
canal, should be removed to the full extent of 
the opening made by the trephine. The bleed- 
ing which follows the division of the artery 
will sometimes prove obstinate: in one case 
I was compelled to apply the actual cautery ; Hie rie 
though haally saree aria ora plug of sof. No ae 
wood forced into the orifice of the canal for 
twelve hours will be all that is necessary. The wound in the soft parts 
should be adjusted with two or three interrupted sutures and treated as 
though it were an ordinary incision. 

Dr. Garretson prefers to make an incision along the base of the jaw from 
its angle, turning up the flap and exposing the body of the inferior max- 
illary from the ramus two inches forward. With a Hey’s saw he next 
makes two longitudinal cuts, half an inch apart, through the outer wall 
of the bone into its cancelli, and with a delicate chisel and hammer cuts the 
included portion away until the nerve is exposed in its canal, after which 

VOL. I.—21 


318 INJURIES OF THE NECK. 


it is thoroughly removed. I have seen the doctor practice this method, and 
was favorably impressed with its efficiency. 

Professor Joseph Pancoast has devised a new route by which to reach 
either the superior or the inferior maxillary nerve by way of the zygomatic 
fossa. ‘Two vertical incisions are made over 
the ramus of the jaw, the anterior one extend- 
ing from the malar, and the posterior from 
the zygoma, almost to the base of the jaw, 
taking care not to wound the duct of Steno. 
(Fig. 221.) These two vertical cuts are next 
joined at their lower extremities by one which 
is transverse. The masseter being exposed is 
then detached from the bone, and, together 
with the other soft parts, turned over towards 
the temple. The coronoid process is now 
sawed off and disconnected from the tendon 
of the temporal muscle, the latter being 


spheno-maxillary fissure is thus exposed, and 
the internal maxillary artery, by picking 
away some loose fat and cellular tissue, can 
be recognized, and should be tied. The next 
_ step consists in separating the superior origin 
ane slams) rane for facial of the external pterygoid muscle from the 
ridge on the sphenoid bone. If it is con- 
templated to resect the superior maxillary nerve, the deep part of the wound 
must be enlarged upwards and inwards towards the apex of the orbit, and as 
soon as the nerve can be recognized it is to be embraced by a ligature carried 
around its trunk by means of an instrument curved like an aneurismal needle. 
The ligature being made fast, the nerve is divided by a knife in front of the 
foramen rotundum and close to the floor of the orbit. This operation, not 
difficult of performance in the hands of this distinguished surgeon, is too 
complex, and involves an accuracy of anatomical detail which will perhaps 
prevent its being generally adopted. 


Facial Paralysis may follow a gunshot wound, involving directly the trunk 
of the facial or portio dura nerve, or indirectly by inflammatory deposit. I 
have seen it follow a blow delivered at the root of the ear, causing inflamma- 
tory infiltration of the parts behind the parotid gland. When the nerve is 
divided, the case is hopeless. When it is only compressed by plastic exuda- 
tion, a favorable prognosis may be formed, as the removal of the lymph will 
be followed by a return of muscular power in the face. The appropriate treat- 
ment in such cases will be the internal use of iodide of potash with bichloride 
of mercury, and the occasional application of a blister over the mastoid por- 
tion of the temporal bone. : 

Lachrymal fistula, a not unfrequent sequel of face-injuries, will be noticed 
under the head of diseases of the eye. 

Deformities, consequent on loss of substance, vicious cicatrices, and slough- 
ing, are subjects upon which no special rules can be laid down, and must be 
managed after the general principles given under the head of plastic surgery. 


WOUNDS OF THE NECK. 


Wounds of the neck may be incised, contused, lacerated, punctured, and 
gunshot. They may be self-inflicted, suicidal ; they may be made with mur- 
derous intent, homicidal; or they may be accidental. 

Wounds of the neck may be classified after the surgical divisions of this 


region,—that is, into wounds of the middle, lateral, and posterior cervical — 


regions. 


pushed up into the temporal space. The | 
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Wounds of the Middle Cervical Region.—This region is occupied chiefly 
by the larynx and trachea, behind which are situated the pharynx and the 
csophagus. The thyroid gland rests on either side and in front of the upper 
part of the trachea, immediately below the cricoid cartilage. On each side 
are situated the carotid arteries and the internal jugular veins. The anterior 
jugular veins lic along the inner borders of the sterno-cleido-mastoid muscles. 
At the point where the trachea passes beneath the sternum it is touched at 
the right anterior and outer side by the innominate artery, and has in front 
the innominate vein of the left side. The crico-thyroid arteries run across 
the membranous space between the cricoid and thyroid cartilages ; the supe- 
rior thyroids descend by the sides of the thyroid cartilage to the thyroid 
body ; and the inferior thyroids, and occasionally the middle thyroid, are in 
close relation with the trachea, as they are distributed by their branches to 
the lower portion of the thyroid gland. 

Wounds of this region are termed superficial, or deep, according as they 
are above or below the deep fascia of the neck. When suicidal, the knife, in- 
asmuch as most persons are right-handed, is drawn from left to right, and for 
the same reason the wound is often higher on the left than on the right side. 
Such injuries are not necessarily confined to the front of the neck, but often 
extend into the lateral regions. When inflicted with a view to self-destruc- 
tion, the act is generally committed under great mental depression, maniacal 
excitement, or delirium, and the implement employed is usually a razor or 
knife ; even penknives are sometimes used for this purpose. The wound may 
be situated at any point from the chin to the sternum. These injuries become 
serious when they penetrate the air- or food-passages, or when they implicate 
large vessels. If the incision is made above the hyoid bone sufficiently deep, 
it will enter the mouth, and may divide the muscular connections of the tongue, 
or even the tongue itself, allowing it to be drawn back over the larynx and 
produce suffocation. When below the hyoid bone, between the latter and the 
thyroid cartilage, the epiglottis cartilage may be cut and topple over into 
the larynx. Should the crico-thyroid membrane be incised, the cavity of the 
larynx will be opened; and when the wound is made below the cricoid car- 
tilage the trachea is liable to be penetrated. Sometimes the injury is inflicted 
with a desperation which carries the vulnerating body entirely through the 
larynx or trachea, and may even sever the pharynx or the césophagus. 

Mr. Durham, in one hundred and fifty-eight cases of cut-throat wounds, 
found the location to be as follows: 


Situation of the Wound, Number of Cases. 
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Homicidal wounds on the front of the neck are occasionally made with a 
view to turn popular suspicion from the perpetrator and give the murder the 
semblance of having been self-inflicted. I know of no means of establishing 
a distinction drawn from external appearances. It is said that when suicidal 
the wound is likely to be oblique, and more extensive on the left than on the 
right side, because usually the knife is held in the right hand; but my expe- 
rience does not sustain this observation. Importance is also attached to the 
depth of the wound, suicides not generally cutting, it is alleged, as deep as 
homicides: yet I have seen the former entirely sever both trachea and cesoph- 
agus. The incisions made by suicides are said to be irregular, and often mul- 
tiple; but those made by homicides, especially if there has been a struggle, 
often partake of this character. 

Proenosts.—W ounds which do not penetrate the mouth, larynx, or cesoph- 
agus, or which do not involve vessels below the deep fascia, though not en- 
tirely free from danger, usually do well; but when deep, and implicating the 
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above structures, the complications are so numerous that all such injuries 
should be regarded as very serious in their nature. These complications are 
the following : 

1. Hemorrhage-—When a large vessel is divided, as the carotid artery or 
the internal jugular vein, death follows in a few minutes. In the case of a 
man who divided his carotid while in a state of mania a potu, death did not 
follow for several hours after the infliction of the wound. The act was com- 
mitted with a dull knife, which no doubt lacerated the artery and may have 
prevented the fatal gush of blood usual after such wounds. It is rather un- 
common for the great vessels to be reached in these attempts at self-destruc- 
tion, the prominence of the laryngeal apparatus no doubt constituting their 
protection." An ingenious explanation is given by Mr. Hilton, who thinks 
that when the air-tube is opened below the glottis, the sudden rush of air 
from the lungs, and the consequent contraction of the walls of the chest, 
deprive the thoracico-humeral muscles of their fixed support, and the arm 
drops. If this be true, it is a beautiful illustration of that marvelous con- 
servatism which is found existing in every part of the body, and which, like a 
sleepless sentinel, is not inoperative even when a man raises his hand against | 
his own life. I doubt very much, however, if this be the true explanation of 
the immunity enjoyed by these large vessels. The acute pain produced by 
the edge of the knife makes the would-be suicide shrink from his purpose, 
and awakens him to a consciousness of the fearful nature of the act which 
he is about to perpetrate. Man dreads nothing so much as pain, and I am 
convinced, from what I have been able to elicit from those who have made 
ineffectual attempts to destroy their lives, that this explains the depth of 
cut-throat wounds. Such persons rarely make a second attempt. Death 
may ensue from wounds of the thyroid, the lingual, or even the crico-thyroid 
arteries, should the blood pass into the air-passages, producing asphyxia. 
The latter may be produced by the falling into the larynx of a partially- 
divided cartilage, as the epiglottis or the arytenoid. 

2. Hmphysema.—When the wound penetrates the larynx or trachea ob- 
liquely, so that the opening through the integument does not correspond with 
that through the air-tube, the air may extend either subcutaneously or be- 
neath the mucous membrane, in the first position permeating the soft parts 
of the neck and the thorax, and, should it enter the loose tracheal fascia, 
reaching to the mediastinum ; and in the last encroaching so much upon the 
cavity of the larynx as to produce asphyxia. I once saw a patient die from 
embarrassed respiration caused by pressure upon the phrenic nerves by an 
emphysema of the neck and chest. This is the explanation given by Hilton 
for death under similar conditions. 

3. Entrance of air into veins —The admission of air into a vein has, in rare 
instances, proved a cause of death. Partial division of a vein exposes a person 
to such an accident more than does a complete section. 

4, Dysphagia.—Inability to swallow may result from two conditions,—from 
a wound of the cesophagus, by which solids and fluids can escape into the neck, 
or from some injury to the spinal accessory or glosso-pharyngeal nerves, by 
which the complex co-operation of the faucial and constrictor muscles con- 
cerned in deglutition is destroyed or rendered imperfect, and which may allow 
the substances taken into the mouth to pass into the larynx or to be rejected. 

Nor are the dangers of such wounds confined to the time of the accident. 
They may be postponed to a later period, and manifest themselves by in- 
flammatory conditions, such as purulent infiltration of the loose tissues shiauk 
the larynx and trachea, cedema of the glottis, and broncho-pneumonia. The 
latter has been the cause of death in most of the fatal cases which have come 
under my care, where the patient did not immediately perish ; and it is just 
as likely to follow when the injury is above the hyoid bone as when it in- 
volves the vocal and respiratory tubes. I lost a case from this cause, which 
was under my care in the surgical ward of the Pennsylvania Hospital. A — 
horrible gash had been made between the jaw and the hyoid bone, which 
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extended nearly from one angle to the other of the lower jaw, opening the 
mouth, and dividing the genio-hyoid, genio-hyoglossi, and portions of the 
hyo-glossi muscles. Even after an escape from the dangers just enumerated, 
there are complications which may retard recovery, such as exuberant gran- 
ulations from the surface of the wound encroaching upon the calibre of the 
air-tube and obstructing the respiration, or fistulous openings affecting or 
destroying the voice. 


Wounds of the Lateral Region of the Neck are generally either accidental or 
homicidal, and are for the most part inflicted by knives or balls. The vessels 
which are exposed to danger are the carotid, superior thyroid, lingual, occip- 
ital, facial, internal and external subclavian, vertebral, transversalis colli, and 
_ inferior thyroid arteries; the external and internal jugular, the subclavian, 
and the innominate veins. I remember a distressing case, in which a little 

irl, the niece of a prominent physician of this city, perished in a few mo- 
ments, by falling upon a pitcher, in which she was carrying some water to 
her uncle. A fragment of the vessel was driven into the neck above the 
clavicle, penetrating the subclavian artery. Bryant relates a case of Mr. 
Berkett’s,* in which death was produced very much in the same way, by a 
fragment of a broken chamber-vessel wounding the internal jugular of a 
child. Wounds of this region, when inflicted near the root of the neck, may 
open the chest by penetrating the pleural sac. The brachial plexus, phrenic, 
and pneumogastric nerves are likewise exposed to injury. Professor Gross 
mentions a case in which the brachial plexus, or one of its branches, was 
injured. The man lost the power of the right upper extremity, which was 
followed by great wasting of the part, and by severe pain, which involved 
the arm to the ends of the fingers. Not long since, I was consulted by a gen- 
tleman from the Southwest, who had been assaulted in the street of his 
native town. Both the brachial nerves and the subclavian artery had 
been damaged, and there was not only partial paralysis of the arm, but also 
an aneurismal swelling above the clavicle. As the respiratory movements of 
the diaphragm depend upon the phrenic nerves, any wound of these must 
prove mortal. The brachial plexus occasionally contributes a filament to 
the phrenic nerve which passes into the thorax over the third part of the 
ts artery. I have in my possession a preparation in which the entire 
phrenic follows this course, so that the nerve might be damaged at a point 
where it would scarcely be suspected. Bransby Cooper lost a patient from 
spasms of the diaphragm by just such an anomaly, in a case where the sub- 
clavian was ligated. Wounds of the pneumogastric nerves are fatal from the 
interruption of those centripetal influences which excite respiration. Where 
the nerve on one side only is involved, recovery is not impossible: at least the 
cases related by the late Dr. John H. B. McClellan and by Billroth favor such 
a conclusion. 


Wounds of the Posterior Region of the Neck, when confined to the soft 
parts, are much less important than those in front and on the side. As there 
‘are no great vessels or nerves, the danger from hemorrhage and paralysis is 
avoided. Should the injury penetrate very deep, especially at the base of 
the skull, it may prove rapidly fatal, or produce paralysis by wounding the 
spinal cord. The exposed condition of the contents of the spinal canal in 
this region is due to the horizontal direction of the spinous processes, by 
which vulnerable spaces are left between. The popular notion that posterior » 
cervical wounds are followed by sexual impotence ‘must be founded on cases 
of injury to the cord or its membranes. The testimony of Lecouest, who had 
abundant opportunities for observation on this point during the conflicts of 
the French with the Turks, gives no countenance to this opinion. Should 
the spinal canal be penetrated and the membranes of the cord wounded, the 
escape of the cerebro-spinal fluid would indicate the nature of the accident. 


* Transactions of London Pathological Society, 1857. 
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TREATMENT.—The first duty of the surgeon is to arrest hemorrhage, in 
whatever region the wound may be situated. Until provided with the neces- 
sary means for ligation, a finger or fingers should be thrust into the wound 
to stay the flow of blood, or, if the bleeding is arterial and from the upper 
part of the neck, the primitive carotid may be temporarily compressed against 
the transverse processes of the cervical vertebre. To attain free access to 
the wounded trunk, it will sometimes be necessary to clear away the ex- 
travasated blood-clots and enlarge the wound in the direction of the vessel. 
When the internal or external carotid is involved, it is better to tie the primi- 
tive trunk; and the same course should be adopted in cases where the bleedin 
comes from even smaller branches, provided it is persistent and the vessel 
cannot be located or can only be reached by a tedious division of structure. 
Should the hemorrhage come from the external jugular, the vein may be 
compressed or ligated; if from the internal, the vessel should be encircled 
with a ligature. In cases where the jugular or other large venous trunks are 
punctured or slit, the safest plan is to tie both above and below the wound, 
instead of closing the orifice as one would secure an opening in a bag, namely, 
by raising the edges with a pair of forceps or tenaculum and tying a thread 
about the fold. The risk of ligating large veins has been over-estimated. A 
very interesting and exhaustive paper has been written by the younger 
Gross* on wounds of the internal jugular, which ably illustrates this state- 
ment. I once tied successfully the internal jugular of a child not quite a - 
year old, three-quarters of an hour after it had been divided by its mother, 
who, under a temporary aberration of mind arising from extreme want, 
cut the throats of her two children and of herself. Her own wound and 
that of one child proved suddenly fatal. The other child, which I pulled out 
from beneath the bed-clothing, and which I had supposed dead, until I 
noticed some blood begin to flow from the wound, was rescued by securing 
the internal jugular vein, which had been slit. The syneope following the 
first gush of blood, and the imperfect expansion of the chest, no doubt had 
arrested the hemorrhage. In punctured wounds of the internal jugular, or 
where the source of the bleeding cannot be definitely determined, compres- 
sion, by pellets of patent lint forced into the opening and made secure by a 
compress, roller, or adhesive strips, should be first employed. In cut-throat 
wounds, another matter of great importance is to ascertain if there be any 
clots of blood in the air-passages, and, if so, to effect their removal with the 
greatest dispatch. Patients have perished from suffocation by a neglect of 
this precaution. The fingers should explore the pharynx and upper part of — 
the larynx, dislodging any such clots; and if lower down in the larynx or 
trachea, they must be removed by forcibly compressing the chest, while the 
head is allowed to hang over the edge of a bed or table. With the same 
object in view, the air-passage may be assisted with the common injection 
syringe, when nothing better is at hand; and if the case is urgent, and no 
instrumental means are accessible, by sucking out the blood with the mouth 
applied to the opening. When the wound is situated above the hyoid bone, — 
and the anterior attachments of the tongue are divided, allowing extreme 
retraction of the organ, another danger to respiration arises from the resulting 
obstruction at the entrance to the larynx. In such a case the organ must 
be drawn forward, and, if necessary, so maintained by a silver suture passing 
between its under surface and the hyoid bone. If the epiglottis is partially 
divided and falls over the glottis, it is best to remove it entirely out of the 
way. 

Hemorrhage being artested, the next duty is the approximation of the 
wound. When superficial and in the middle or anterior region of the neck, 
it may be closed by the interrupted suture; but when deep, and penetrating 
the air-tube, all such sutures are useless, and sometimes dangerous. Quick 
union is not to be expected. The escape of air and mucus, the movements of the 
air-tube in respiration, and, when the wound is high up and opening into the 


* American Journal of the Medical Sciences for January, 1867. 
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mouth, the escape of saliva, combine to prevent the rapid healing of the parts. 
Should there be much oozing of blood, stitches will prevent its escape ex- 
ternally, compelling it to flow into the trachea; and if there be inflammatory 
or other swelling about the glottis, the opening below becomes necessary for 
the purpose of respiration. It is only in cases where the trachea or larynx 
is entirely divided, or where, in consequence of several cuts in different direc- 
tions, portions of cartilage become displaced, that sutures should be intro- 
duced ; and when inserted, they should never touch the mucous membrane, as 
their presence would provoke a spasmodic cough calculated to prevent heal- 
ing. The best adjustment, save in these exceptional instances, is that b 
position. Two or three pillows being placed under the shoulders, the head 
should be depressed towards the chest just sufficiently to bring the sides of 
the wound in contact. If it be 
depressed too much, the edges Fig. 222. 
will overlap; if not enough, they 
will gape. ‘To maintain the 
head in the proper place, it may 
be covered with a night-cap, to 
each side of which is sewed a 
strip of muslin long enough to 
be fastened to a band of the 
same material passing round 
the chest; or the occipito-sternal 
handkerchief of Mayor (Fig. 
222) may be used, and made 
secure by placing a night-cap 
upon the head. 

When the pharynx or ceso- 
phagus is wounded to any ex- 
tent, the food will escape during 
‘deglutition into the neck, or may 
find its way into the posterior 
mediastinum. If the esophagus 
be severed, the ends should be 
united with sutures; but when 
only partially divided, this will 
not be required. In all cases : mae 
of wounds of the ph arynx or Occipito-sternal eames ial ae 
cesophagus, the patient must be 
nourished by concentrated broths, milk, and brandy conveyed to the stom- 
ach, morning and evening, through a gum tube passed through the mouth 
to a point beyond the wound. On no account should the patient be 
allowed to swallow, except by this method. This treatment will be equally 
proper in cases where the pharynx or cesophagus is wounded from within 
outwards, as I have known to occur during attempts to pass an instru- 
ment through a stricture of the tube. Cases will occasionally be encoun- 
- tered in which the mental condition is such that it is impossible to secure the 
co-operation of the patient in the introduction of aliment into the stomach 
by instrumental measures. The person may be maniacal or sullenly resistant. 
Under these circumstances a resort to ether or chloroform will be proper, or 
the patient may be sustained for a few days by nutritious enemata until 
intelligence is restored. When, from delirium, attempts are made to tear 
off the dressings, it will be necessary to resort to the strait-jacket. Cut- 
throat cases demand the utmost amount of care for some time. To prevent 
inflammatory attacks of the air-passages or lungs, the air of the apartment 
should be kept at a uniform temperature,—about 70°,—and to prevent the 
inspiration of dust the wound must be covered with a square of linen moist- 
ened with carbolic acid and water (one part of the acid and forty parts of 
water). All accumulations of mucus or blood in the wound are to be care- 
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fully wiped away, and cough and restlessness allayed by suppositories of 
opium or the use of morphia hypodermically. 

Cases may occur in which, from inflammatory swelling or internal granu- 
lations, suffocation will be threatened. When not relieved by opening the 
wound, it will be necessary to perform tracheotomy and insert a tube below 
the point of obstruction. 

Should the granulations become exuberant,—a condition which, in conse- 
quence of the disturbance of the parts, is not unfrequently met with,—they 
must be repressed by the use of nitrate of silver. The cicatrization which 
follows extensive wounds of the larynx or trachea sometimes produces such 
contraction or narrowing of the tube as seriously to impede the entrance of 
air; andif the case becomes urgent, the only alternative is to open the trachea, 
if possible, below, and introduce a tube. Through such an opening dilata- 
tion of the stricture has been accomplished by means of rubber bougies. 
Liston, Cohen, and others have reported cases of cure by this plan. 

It may happen that the wound does not entirely close up, but terminates 
in a small aerial fistula, in consequence of which the voice is left incomplete. 
The operation for closure is often unsuccessful. If there be no cause, such — 
as stricture or other obstruction, contra-indicating its cure, the circumference 
of the opening may be freshened, and if the edges do not readily come 
together the integument should be loosened from the parts beneath and 
united by several interrupted sutures across the opening, after which a com- 
press placed over the parts and firmly retained by adhesive strips passing 
to the back of the neck will complete the dressing and prevent emphysema 
from the air getting between the skin and cartilage. If sufficient integument 
cannot be obtained in this way to close the opening without tension, it is 
better to adopt an antiplastic method and slide or turn in a flap from the 
neighboring parts. I successfully treated a laryngeal fistula some time since 
by this plan. The operation consists in first freshening well the circumfer- 
ence of the fistula and then lifting a tongue of integument in front of the 
larynx and trachea below, its base corresponding to the inferior semi-cireum: 
ference of the fistula; this tongue is rolled upon itself, forming a cylindrical 
plug, pressed into the opening, and united to its border by the twisted 
suture. In this operation there is certainly less danger of the air getting 
between the skeleton of the larynx and the soft parts. . 

The larynx may be severely contused by a 

Fia. 228. blow, by the grasp of the hands in a street- 

fight, or by the garrote of the highwayman. 

After such injuries there will be soreness and 

swelling of the neck, pain on swallowing, and 

partial or complete loss of voice from injury 

to the laryngeal nerves; and, when the vio- 

lence has been severe, loss of consciousness, 
and even death. 

The treatment consists in surrounding the 
neck with hot fomentations of chamomile-tea, 
the warmth and moisture being retained by 
covering with oiled silk. Should much swell- 
‘ing follow the injury, with increasing difficult 
of breathing, laryngotomy or tracheotomy will 
be demanded. 


Fe IN Section lasted In the treatment of wounds of the back of 
rvi egion slin ne nape 
oftheneck the neck, the head must be kept somewhat 


extended, the edges brought together with 
deeply-inserted interrupted sutures supported by adhesive strips, and a com- 
press laid over the parts, which will be best retained by a sling for the nape 
of the neck. (Fig. 223.) 


Gunshot Wounds of the Neck.—Four thousand eight hundred and ninety- 
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five cases of gunshot wounds of the neck without injury to the cervical 
vertebree have been tabulated from the reports of the Surgeon-General at 
Washington,* showing a mortality of 15 per cent. This heavy mortality is 
explained by the fact that the cases were taken not only from the field- and 
general hospitals, but also from regimental and casualty reports. These 
wounds were distributed as follows: 
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The frequency with which balls traverse the neck, threading their way 
harmlessly through a region where so many life-structures are grouped into 
a Space so small that one may almost span it with a single hand, is a matter 
of common observation with military surgeons. The only explanation which 
seems plausible is to be found in the form, elasticity, and mobility which 
belong to the cervical components. The larynx and trachea, being cylin- 
drical, elastic, and loosely connected with surrounding parts, favor the deflec- 
tion of missiles, and the movable nature of the other structures admits of 
their slipping out of the way of danger. On no other supposition can we 
explain the very striking fact that the larynx and trachea were injured 
only 82 times during the War of the Rebellion in 4789 neck wounds. “The 
prominence of the larynx accounts for its being injured oftener than the 
trachea. 

TREATMENT.—As in other wounds, the indications are: first, to arrest 
hemorrhage ; second, to remove the foreign body; third, to dress the wound; 
and, fourth, to prevent, as far as possible, all complications. 

Should the blood flow freely, it can be controlled temporarily by a finger 
thrust into the opening or by plugging with a roll of lint until the surgeon 
is prepared to adopt more radical measures. Should the blood come from 
one of the branches of the great vessels of the neck, the wound should be 
enlarged and each end of the divided artery ligated. Only will it be proper 
to tie the main trunk when the source of the bleeding cannot be ascertained. 
This course will be equally proper whether the hemorrhage is primary or 
secondary. 

Secondary bleeding is of frequent occurrence, and when the surgeon is 
compelled to resort to ligature of the carotid for its control, the termination 
of the case becomes one of great uncertainty. This will appear in a clearer 
light when I state that during the War of the Rebellion the carotid was tied 
29 times for injuries of the neck alone, with 22 deaths; and when we add 82 
other instances in which the same vessel was ligated for various injuries of 
both face and neck, making a total of 131 cases, with a mortality of 97 
deaths, the operation is placed in a still more unfavorable aspect. The 
genet success was always obtained when the surgeon was successful in 

nding the branch involved and secured both of the divided extremities. 


* Surgical History of the War, Part I. vol. ii. p. 414. 
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In the extraction of balls, portions of clothing, or other bodies, the same 
rules are to be observed as in gunshot wounds elsewhere. It is even more 
important to extract.a missile from this region, when feasible, than in many 
other portions of the body. 

Water-dressings form the best local application to such injuries. 

SeconpDaRY CompLications.—Aside from hemorrhage, which has been 
treated of, the following may be noticed. 

Injury to the nerves of the neck, paralyzing the arm, tongue, glottis, and 
other parts, from the passage of balls, is quite common. A nerve-cord may 
be cut at the time of the injury, causing paralysis; or inflammatory thick- 
ening, taking place some time after, may compress a nerve-trunk so as to 
induce loss of motion and severe pain. The compression of a nerve may 
also be due to contact with a lodged ball. 

During the War of the Rebellion a ward in one of the military hospitals in 
the city of Philadelphia was set apart for the reception of such injuries, 
which furnished the material for the valuable work published by Drs. Mitchell, 
Morehouse, and Keen. 


Paralysis due to inflammatory thickening is not utterly hopeless. The _ 


absorption of the lymph may relieve the nerves from pressure, and they may 
again become suitable conductors of nerve-force, by which the muscular 
power of the part to which they are distributed will be more or less com- 


pletely regained. While time has much to do with the removal of these _ 


plastic deposits, the work will be hastened by manipulation, by inunction with 
the ointment of the iodide of mercury, and the internal use of the iodide of 
potash. After there is reason to believe that the compressing cause has been 
removed, electro-galvanic stimulation in the course of the nerves will be pro- 
ductive of much good. 

The fact that the mere contact of a ball with a nerve is sufficient to suspend 
or destroy its function suggests the necessity for making diligent search for 
such missiles when lodged in the neck, as their removal opens the best pros- 
pect for recovery. Two very interesting cases, one occurring in the Con- 
federate and the other in the United States service, illustrate this point. 

A sergeant belonging to the Sixtieth Alabama regiment was wounded on 
the 13th of March, at Petersburg, by a conoidal ball, which entered the face 
above the left angle of the mouth, knocking out three teeth, passing through 
the tongue, and lodging in the space above the hyoid bone. he bleed- 
ing, which was profuse at first, continued for several days before the vessels 
were secured. A careful exploration failed to discover the ball. The wound 
finally healed, but in the middle of the following July, after great interference 
in his deglutition, his tongue became paralyzed, doubtless from the ball get- 
ting into contact with the hypoglossal nerve. By the 15th of August the 
paralysis had disappeared. On the 20th of September severe pain set in, and 
an abscess formed to the right of the hyoid bone. After its evacuation he was 
relieved until the middle of December, when the neck became again painful, 
and the depressor muscles of the larynx were found to be paralyzed, indi- 
cating pressure upon the descendens noni branch of the hypoglossal nerve. 
An examination at this time by Dr. Michel, of Montgomery,* led to the dis- 


covery of the ball at the lower part of the neck, close to the trachea; and 


its extraction was followed by a complete recovery. The ball had gradually 
traveled the entire length of the neck, revealing its progress by the unusual 
nerve-symptoms which were present. 

The second case was that of a private in the United States Sharpshooters, 
who was wounded at Chancellorsville, May 2, 1863. While in the act of firing 
his piece, a conoidal ball entered the left side of the neck, half an inch above 
and one inch from the sternal end of the clavicle, and, passing behind the 
trachea, lodged under the right clavicle, near where the subclavian rises out 
of the chest. There was very little bleeding, but a numb sensation was ex- 


perienced at the elbow and in the fingers, the latter becoming flexed. From — | 
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carrying the limb in the flexed position, the elbow-joint finally became per- 
manently fixed, but this false anchylosis was broken up under chloroform and 
the function of the articulation restored. On the 31st of October following 
the injury he was returned to duty, and on the 14th of September discharged 
from service, the limb still continuing painful and very sensitive to cold and 
heat. In the fall of 1865 he suddenly lost the power of supporting the head, 
and could not rise from bed, the head being drawn to one side by muscular 
spasm, which lasted only for four days. At the end of December the pain at 
the point of lodgment began to increase, and on the 31st of January, 1876, 
Professor N.S. Lincoln cut down upon and removed the ball, which was 
found resting against the subclavian artery, with a cord of the brachial 
“pea stretched over its surface. The patient recovered entirely, the limb 
ecoming as large and as strong as the other. 

Aphonia.—Partial or complete loss of voice following gunshot wounds of 
the neck is due to damage sustained by the larynx or trachea, to inflamma-_ 
tory or cicatricial changes about the vocal cords, and finally to injury of the 
laryngeal nerves. Many cases from these causes were reported both by 
United States and by Confederate surgeons. In some the disability was per- 
manent, in others temporary. The treatment consisted in combating the 
inflammation, and where the life of the patient was endangered by the occur- 
rence of apnoea, a tracheal tube was inserted. 

Spasmodie cough which follows injuries of the vocal and respiratory tube 
may be caused by nerve-pressure. Of this nature was the case of a colonel 
in the Second New York Cavalry, who was wounded in Alabama on the 28th 
of August, 1864, by a conoidal ball, which entered the neck just above the 
right sterno-clavicular articulation, injured the sternal origin of the sterno- 
mastoid muscle and the trachea, and passed out at the upper point of the 
right shoulder. He was mustered out of service November 8, 1865. The 
muscular power of the arm was greatly enfeebled, and when a finger was 
pressed over the cicatrix, which corresponded to the clavicular origin of the 
sterno-cleido-mastoid muscles, cough and a spasmodic contraction of the 
laryngeal and pharyngeal muscles were excited. Loud speaking, or the 
pressure of a bolus of food passing through the cesophagus, would provoke 
similar spasms. At night he frequently experienced attacks of severe dysp- 
neea and constriction of the. trachea. No amelioration of his symptoms had 
taken place after the lapse of eight years, and the inference was in favor of 
cicatricial pressure of the recurrent laryngeal, rather than of inflammation of 
its structure.* 

Necrosis of the cartilages of the larynx is not an unfrequent sequel of gun- 
shot wounds of this organ; and the hyoid bone may share a similar fate. 
The existence of sinuses and the use of the probe will reveal such a condition. 
The surgeon must wait until the work of separation has been well effected 
by natural processes, when the fragments may be pulled away by the forceps. 

Torticollis may follow gunshot wounds of the neck from cicatricial con- 
traction, from inflammatory adhesion of muscles, and from injury to the 
nerves. Several instances are given in the “Surgical History of the War 

of the Rebellion,’ where there was no reason to suppose that any nerve was 
damaged. This does not agree with the statement of Stromeyer, who be- 
lieves that permanent wryneck does not follow gunshot wounds of the neck 
implicating the muscles alone. 

Pyemia, according to our army reports, was not a common sequence of 
neck-injuries. 

Erysipelas frequently occurred after such injuries, but, independent of other 
complications, was rarely fatal. 


* Surgical History of the War, Part I. vol. ii. p. 407. 


CHAPTER: LY, 
INJURIES OF THE CHEST AND ABDOMEN. 


Wounds of the Chest. 


CueEst wounds are divided into the non-penetrating and the penetrating, and 
may be incised, punctured, lacerated, contused, or gunshot. 


Non-penetrating Wounds.—There are two varieties of the non-penetrating 
class, viz., the tegumentary and the musculo-tegumentary. 

Tegumentary wounds possess no special peculiarities. They do not extend 
deeper than the fascia which covers the muscles of the thorax, and no ves- 
sels of magnitude are exposed to injury. The integument, except in front of 
the sternum, in consequence of the abundant cellulo-adipose tissue, is quite 
extensible, and therefore its wounds admit of an easy approximation, either by 
adhesive strips or by sutures: the latter are to be preferred, as the former are 
liable to become displaced by the movements of the muscles which pass from 
the chest to the arm. The disturbing influence arising from the great mo- 
bility of the shoulder renders it almost imperative for rapid repair that the 
arm should be secured to the side after the dressing of even superficial 
wounds in this region. 

Musculo-tegumentary wounds.—The chief muscles which overlie the chest 
are of two kinds,—the extrinsic and the intrinsic. The former consist of the 
pectorals in front, the latissimus dorsi, trapezii, and rhomboidei posteriorly, 
and laterally the serrati and external oblique. These are broad muscles, and, 
with the exception of those last named, are influenced much by the move- 
ments of the arm. When a wound extends through the integument and 
divides a portion of one of these muscles transversely, there will be a 

marked retraction of its sides, save in the case of the external oblique, 
which, from the extended surface of its costal origin, admits of a very slight 
separation. 

To meet these peculiarities, it will be necessary, in addition to closing the 
tegumentary wound with interrupted sutures, to carry the arm in such a 
direction as will relax and approximate the divided edges of the muscles, 
and to so maintain the member by a proper bandage. I have never found it 
necessary to adopt the practice of carrying the sutures through the divided 
muscles except when the wound includes the tendinous part of their struc- 
ture, when it will be proper to do so, as the threads will retain their hold for 
some time before cutting out. 

The intrinsic muscles are the intercostals, placed between the ribs, and 
consisting of two planes running in opposite directions. 

Three planes of fascize also exist,—one over the external intercostals, one 
between the internal intercostal and the pleura costalis, and one, quite thin, 
between the two intercostal muscles. Wounds which extend into the inter- 
costals, so long as they do not penetrate the innermost layer of fascia, are 
not serious, though the movements of the ribs in respiration will interfere 
with their rapid reparation, and the loss of intercostal resistance may pos- 
sibly admit of a hernia of a portion of the lung. 

The treatment does not differ from that proper to tegumentary wounds. 
No stitches should be inserted into the intercostals, and the chest move- 
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ments, on the affected side, should be limited, either by encircling the thorax 
with a bandage or by broad adhesive strips carried from the spine to the 
sternum. If the patient suffers from cough, opiates will be demanded. 
Hemorrhage in non-penetrating wounds of the chest is usually slight. 
Along the posterior border of the scapula, and below the axilla, it will some- 
times be necessary to ligate a vessel. A dangerous hemorrhage is possible 
from either the supra-scapular, posterior scapular, or long thoracic arteries. 
A fatal case is given by Dr. Dean, of the army, from a wound of the former. 
of these vessels, the bleeding occurring on the tenth day after the injury, and 
another is given by Dr. Crosby, U.S.V., in which the life of the patient was 
in serious jeopardy from-a wound of the latter trunk.* The blood, when 
there is not a direct opening, may collect between the muscles and form an 
extensive extravasation over the side of the chest. There are, however, two 
vulnerable points upon the chest where important vessels are greatly ex- 

osed. One is immediately below the clavicle, in a small triangular space 
between the deltoid and pectoral muscle, in which lie the cephalic vein and 
the acromial thoracic artery. The other is situated between the clavicular 
and sternal portions of the great pectoral muscles, at the bottom of which 
are situated the axillary artery, vein, and plexus of nerves. When the 
axillary vessels are divided in this situation, one of two results is inevitable, 
—sudden death, or aneurism. In the event of such an accident, should there 
be time for surgical interference, the subclavian should be compressed upon 
the first rib, in the supra-clavicular space, until the wounded vessel can be 
exposed below the clavicle and its divided extremities tied. 

Between the two planes of intercostal muscles, near the lower border of the 
ribs, rest the intercostal vessels and nerve. The position of the artery is not 
an exposed one, and it is rarely torn, except in wounds accompanied by a 
comminuted fracture of the rib, in which event it is liable to be opened by a 
spicule of the bone. Hence wounds of the intercostal vessels are most com- 
monly the result of shot-injuries, and are generally of a very serious import. 
The intercostals are quite large vessels posteriorly, and, coming directly from 
so large a trunk as the thoracic aorta, will, if wounded, give rise to an ob- 
stinate and profuse hemorrhage. Ina case reported in the “Surgical History 
of the War,” two quarts of blood were found in the cavity of the thorax; and 
of the fifteen cases recorded in the same volume, eleven proved fatal, or 73.3 
per cent. Seven of these cases were treated by compression, two of which 
number recovered ; and eight by ligature, with two recoveries. Of these eight 
operations, one was for primary bleeding, three for secondary, and four for 
intermediary hemorrhage. 

When there is a comminution of the rib, the wound should be enlarged, 
the loose fragments of bone removed, and the vessel, if possible, exposed and 
tied. If.this be not deemed advisable, a piece of linen cloth should be in- 
serted into the opening, and be well packed by dossils or pellets of lint, after 
the method of Desault. This proving inadequate, the rib may be encircled 


Fie. 224. 


Author’s needle for securing the intercostal artery. 


with a ligature, by taking a strong, sharply-curved needle, with a blunt point 
(Fig. 224) having in it an eye for the thread. Introducing a strong silk 
thread, catgut ligature, or silver wire, through this eye, prolong the wound a 
little posteriorly, and, dipping the point of the needle under the lower edge 


* Surgical History of the War, Part I. vol. ii. p. 519. 


330 INJURIES OF THE CHEST. 


of the rib, follow closely its inner surface, and, by depressing the handle of 
the instrument, make the point present, covered by the integuments, at the 
upper margin of the rib. An incision should now be made so as to uncover 
the point of the instrument and enable the operator to remove the thread from 
its eye, after which the instrument should be withdrawn. The ends may be 
disposed of by tying them together over a roll of lint, or by passing them 
through the openings in a bone button and then securing the knot. Another 
plan of dealing with the ligature after thus encircling the rib is to pass the 
end which was removed from the eye of the instrument through an ordinary 
good-sized needle, slightly curved at its extremity, and, re-inserting it at the 
puncture made at the upper part of the rib, carry it between the integuments 
and the external surface of the rib, bringing it out at the original wound. 
This, which is quite easily accomplished, constitutes a subcutaneous ligation, 
without the inclusion of soft parts. The upper puncture should then be closed 
with an adhesive strip. Ligatures applied in this way unavoidably com- 
press artery, vein, and nerve. The vessel may be compressed in another 
way by an instrument which I have had constructed for this purpose. 
(Fig. 225.) This instrument consists of two branches, the permanent 


Fia. 226. 


Author’s intercostal artery compressor. 


one (a) having a little mortice on its concave surface, into the middle ‘of 
which is fitted a short piece of sea-tangle. The other branch of the instru- 
ment (b) is movable, and can be run down or up on the shank (c) by turning 
the handle (d). In applying this compressor, the fixed branch is passed into 
the wound and over the inner surface of the rib, after which the outer 
branch is to be screwed down upon the outside of the rib, a thin compress 
being interposed to prevent excoriation of the skin. The object of the little 
piece of sea-tangle set into the groove on the inner branch of the instrument 
is that by its swelling it may compress the vessel which lies below the com- 
mon level of the rib in the costal groove. Professor Gross has suggested 
drilling a hole through the rib, and passing, in this way, a silver wire around 
the vessel. Whatever plan is adopted, care must be taken not to wound 
the pleura unnecessarily, which can only be avoided by keeping close to the 
inner surface of the rib. ; 

Another source of hemorrhage is from a wound of the internal mam- 
mary artery. This vessel—a branch of the subclavian—passes through 
the chest between the pleura and internal intercostal muscles, resting upon 
the cartilages of the ribs parallel with the sternum and about half an inch 
from its margin. At the space between the sixth and seventh ribs its 
division reduces the size of the vessel so much that it becomes much less 
important than at a higher point. The vessel is exposed to injury from shot 
and other wounds which take effect near the borders of the sternum. The 
accident, though quite rare, was recognized five or six times during our late 
War of the Rebellion,* five of the cases proving fatal. The operation best 
adapted for tying the vessel is that of Goyrand. The first tliree or four in- 
tercostal spaces offer the most convenient points of access to the vessel. An 
incision is made two or three inches in length along the margin of the sternum, 
‘and the skin, subcutaneous tissue, and great pectoral muscle are divided, ex- 
posing the aponeurosis of the external intercostal. This last muscle is next 
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incised from one rib to the other; then, the internal intercostal being exposed, 
it is also divided, underneath which, unless disturbed or displaced by the 
injury, will be found the artery with its accompanying veins, which can now 
be encircled with a ligature, conducted, by means of an eyed probe, along the 
groove of a director passed underneath the vessel. 


Penetrating Wounds of the Chest——There are two divisions of penetrating 
wounds,—those simply opening the cavity of the thorax, and those impli- 
cating some portion of its contents. 

The cavity of the thorax is entered whenever a vulnerating body penetrates 
the pleura costalis. Such wounds are made by dirks, knives, sabres, needles, 
bayonets, forks, balls, and other bodies. 

Symproms.—When it is considered that the lungs most accurately fill up 
the pleural sacs, pressing against the costal arches at all points, and follow- 
ing the movements of the thoracic walls, it seems difficult to believe that 
the costal pleura can be penetrated without injury to the lungs. Of the pos- 
sibility of such an occurrence, however, there can be no doubt. I have seen 
a number of such cases, and the experience of almost any surgeon will furnish 
similar examples. The entrance of air and a traumatic pleurisy are the con- 
sequences of such an accident. The first may be fraught with evil. The 
second does not often become more than a local inflammation, and usually 
proves quite manageable. 

In penetrating wounds of the chest, how are we to determine with absolute 
certainty that the pleural cavity is opened without damage to its contents? 
Except, perhaps, in a very extensive wound of the intercostal structures, by 
which the cavity of the chest is exposed to the eye, all surgeons agree that 
such a diagnosis is one of great difficulty, simply because it is well known 
that those signs which ordinarily indicate a wound of the lung may be present 
without the existence of such injury. 

TREATMENT.—The wound should be examined by the fingers or probe, 
and the surface of the chest critically inspected, with a view to ascertain the 
direction and location of the ball, if the missile be of that nature, always re- 
membering the tendency of a bullet to be deflected. Sometimes the ball will 
be found under the skin, at other times impacted between the ribs, surrounded 
with a portion of the clothing of the patient, or often lodged under the scapula. 
Wherever found, it must be extracted, and the opening covered with a wet 
compress. When the wound is an incised one, it should be closed by sutures 
and adhesive strips, compress, and a broad bandage carried around the chest 
and secured sufficiently tight to control its movements. The quiet of the 
chest-walls is a very important element in the treatment; in view of the tend- 
ency to the formation of sinuses after such wounds. ‘The diet should be 
restricted for ten or twelve days, and opium administered to allay any cough 
which may be present. The existence of pain in the location of the wound, 
aggravated on taking a deep inspiration, and accompanied by an increase in 
the temperature of the body and with accelerated pulse, denotes the develop- 
ment of pleuritis, which may extend to the lungs, giving rise to a pleuro- 
pneumonia. If the symptoms are urgent, it will be proper to abstract blood; 
if not, wet. cups over the side of the chest will answer. These should be 
followed by a large warm fiaxseed-meal or mush poultice, covered in with 
oiled silk or rubber cloth, and renewed every six or eight hours. To allay 
_ irritation, relieve pain, and maintain an active condition of the glands of the 
skin, four or five grains of Dover’s powder, given once every four or five hours, 
will act beneficially. 


Wounds of the contents of the chest include those which affect the organs in 
the pulmonary chambers, namely, the lungs, and those in the mediastina, the 
pericardium, heart, and great blood-vessels. _ 

Symptoms of a wound of the lungs.—The lungs may sustain extensiye damage 
by a contusion or concussion of the thoracic walls, producing laceration of 
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the pulmonary tissue, without the presence of an external wound. The same 
result may follow a broken and displaced rib. More commonly, lung wounds 
originate from knives, sabres, bayonets, and balls. By whatever cause a 
wound of the lung is produced, there is an immediate consciousness on the 
part of the patient of having received a very serious injury. It is followed 
by alarm, trembling, pallor, and sometimes collapse. Among the immediate 
effects will be the escape of blood and air. This blood may enter the air- 
passages and be spit up by the mouth (hemoptysis), or it may flow into the 
cavity of the chest (hemothorax), and also into the lung-tissue by infiltration. 
The nearer the wound is to the root of the lung, where the vessels are large, 
the more profuse will be the hemorrhage and the greater the danger. Should 
the opening in the wall of the chest be direct and sufficiently patulous, blood 
may flow externally ; and from the same condition of the wall, a collapse of 
the lung will be probable, produced by the air from without and that from 
the damaged organ rushing into the pulmonary chamber during inspiration. 
A patient thus suddenly deprived of one-half of the surface of aeration will 
be in imminent danger of death. 


The signs denotive of the accident are a struggle for breath, grasping — 


anxiously at any object within reach, and wildly tossing from one position 
to another. The power of the heart is diminished, the pulse becoming yery 
feeble; the surface is cold, clammy, and bloodless; and there is inability to 


lie for any time on the sound side. The physical signs are, the absence of _ 


the usual respiratory sounds, preternatural resonance, and immobility of 
the walls of the chest, on the affected side, while on the sound side both 
the movements and the pulmonary sounds are greatly exaggerated, in con- 
sequence of the extraordinary demands made upon the uninjured lung. 
Escape of air.—This is another evidence of perforation of the lung. When 
the air escapes into the cavity of the pleural sac, it constitutes pneumothorax. 
A stratum of the atmosphere surrounding the lung, while it increases the 
difficulty of respiration from the resistance which it offers to the inspiratory 
expansion, does not necessarily involve collapse: indeed, both sides of the 
chest may be opened without collapse of the lungs, though the occurrence of 
‘ such a condition must be exceedingly rare. 
Fia. 226. Should the opening be sufficiently large, the 
= air may be heard passing in and out of the 
chest during expiration and inspiration. 
Fromotopnea.—Air expelled from the wound, 
and intermixed with blood and mucus, pre- 
senting a frothy or foam-like appearance, is a 
very significant sign of a wounded lung; and 
the same is true if a bloody and frothy mucus 
is expectorated. The air may escape into 
the interlobular tissue or beneath the pleura 
pulmonalis, constituting pulmonary emphy- 
sema; or, instead of passing out of the wound, 
it may be disseminated through the cellular 
tissue of the side, giving rise to external tho- 
racic emphysema, indicated by the crackling 
sound experienced when pressure with the 
fingers is made upon the integument. This 


or even over the whole body. (Fig. 226.) 
The facility with which air may be diffused 
through the open spaces in the subcutaneous 
connective tissue is sometimes taken advan- 
Emphysema of theentire surface of thebody, tage of by professional beggars, who, in order 

to excite popular commiseration, make a punc- 
ture through the skin of a child, and, inserting the fine nozzle of a syringe, 


inflate the integument. 


emphysema may extend over the entire side, . 
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It must be observed, however, that all of the enumerated signs may be 
present without a wound of the lung,—a fact which renders the diagnosis 
one of considerable uncertainty. 

Hemoptysis may follow a concussion of the chest and also a non-pene- 
trating wound of the same; and it is possible to mistake the source of such 
hemorrhage. I recall a case in which it was supposed to have come from a 
lesion of the lungs, when on a closer scrutiny it was found to proceed from a 
large syphilitic ulcer in the fauces. If, however, the blood be intermingled 
with a frothy mucus, the evidence is in favor of a lung-penetration. 

Emphysema and pneumothorax are also possible without any implication 
of the lung. The air may be drawn into the chest through the external 
opening during inspiration, and, in consequence of the non-correspondence of 
the opening in the integument with that through the intercostal space, it 
is not expelled in the act of expiration, but becomes diffused through the 
cellular tissue exterior to the walls of the thorax, giving rise to emphysema. 
That this is not a common sequence of penetrating wounds will appear from 
the statement made in the Surgical History of our late war,* that in 8715 
cases it was observed only thirty-eight times. Air may also collect in the 
pleural cavity, forming pneumothorax. The final disposal of the air in em- 
physema or pneumothorax has been the subject of much conjecture. There 
can be little doubt that, mixed with the fluids with which it is surrounded, 
it becomes absorbed. It is difficult to imagine any other solution of the 
problem, when we see an enormous tympany of the intestines disappear in a 
few hours without expulsion through either outlet of the alimentary canal. 

Pain and cough.—The pain is usually burning in character, and the cough 
a suppressed and worrying one. 

There are other diagnostic signs, which are equally equivocal with those 
already named, such as the size of the wound and its comparison with the 
dimensions of the vulnerating blade, and the relative position and posture of the 
assaulter and assaulted. While it is quite proper to take these into the consid- 
eration of obscure cases, they must not be invested with too much importance. 
A wound equal to or much greater than the widest part of a knife-blade is 
often inflicted with a trifling depth of penetration. A sabre or sword wound 
may pass several inches between the soft parts and the ribs without opening 
the cavity of the chest; and balls often follow a circuitous route, both with- 
out and within the chest, without implicating the lungs. 

The surgeon may be induced to try certain tests, which I mention only to 
condemn, as being not only hazardous, but also unreliable. The first is to 
instruct the patient to endeavor to force air through the external wound by 
taking in a full inspiration, and then, holding the breath in order to close the 
rima glottidis, to make an attempt at expiration, while a taper is held at the 
orifice of the wound (the sides of which are separated), under the supposition 
that if the lung be wounded the air will be driven out and disturb the 
flame. The possibility that the expelled air has entered through the wound, 
or that a clot or a transudation of lymph with inflammatory swelling may 
prevent the escape of air, even when a lung is wounded, is a sufficiently 
cogent reason for objection; but there is another of much more weight, 7. e., 
that the experiment is not unattended with danger, as it may dislodge a clot, 
break up adhesions of the lungs, and otherwise disturb the work of repair, 
upon which the life of the patient may be suspended. 

The same objections apply with equal if not greater force to that meddle- 
some surgery which dares to introduce a probe or a finger through the open- 
ing in the walls of the chest. The following case will serve as an instance of 
the evil effects of such interference. <A private, belonging to the 111th New 
York Volunteers, was wounded, April 2, 1865, at Petersburg, by a conoidal 
ball, which entered the left side, near the spine, between the eighth and ninth 
ribs, and lodged in the thorax. He was sent to a field-hospital at City Point. 
He had hemorrhage and hemoptysis, and was greatly depressed. He rallied, 
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however, from the shock, and was sent to the Armory Hospital, Washington, 
on April 5, where he died April 6, from the displacement of a clot during an 
examination of the wound.* 

Inumbar ecchymosis has been noticed in chest wounds, but is so rare that its 
value as a diagnostic sign will be seldom appreciated. 

Seeing, then, that there are no signs which declare with absolute certainty 
the existence of a lung wound, and, moreover, since it is not essential to the 
management of a case that such knowledge should be attained, the surgeon 
will wisely refrain from pressing his inquiries into the region of danger. 

ComMPLICATIONS.—These are immediate and remote, or primary and sec- 
ondary. 

The imayodisie or primary complications result from the presence of a 
foreign body in the cavity of the chest or in the lung, such as a ball, shot, 
wadding, or portions of the clothing ; air in the pleural sac,—pneumothorax ; 
air in the cellular tissue on the outside of the chest and in the interlobular 
tissue of the lung,—emphysema; blood in the pleural sac,—hemothorax ; 
blood in the tissue of the lung,—traumatic pulmonary apoplexy; and, lastly, 
hernia of the lung. . 

The remote or secondary complications are the result of inflammatory 
changes, and are—an accumulation of serum or pus in the cavity of the pleura, 
constituting hydrothorax and pyothorax; pleuritis, gluing the pulmonary, 
costal, and diaphragmatic ar together; pneumonia, fistula, and hernia of . 
the lung or pneumocele. The last is occasionally a primary complication, as 
has already been stated. 

Proenosis.—The gravity of wounds involving those portions of the chest 
which accommodate the organs of respiration must be determined by their 
depth. When the wound does not penetrate the thoracic parietes, a favor- 
able termination may be expected. Even in gunshot flesh wounds, where 
there is often the additional element of visceral concussion, the mortality is 
very low. Macleod records, during the Crimean War, 255 wounds of the 
soft parts of the chest, with but 3 deaths. 

The reports from the Surgeon-General’s Office at Washington furnish 
11,549 cases of flesh wounds of the chest during the War of the Rebellion. 
The result was ascertained in all but 658. Of the remaining number— 
10,891—only 113 died, about 1 per cent. 

When the chest has been subjected to severe contusion or concussion, such as 
is caused by railroad accidents, by the falling of walls or the timbers of houses, 
by spent cannon-balls, or by fragments of shells, the prognosis should be given 
with great reserve, as extensive damage is frequently inflicted upon the in- 
ternal organs without any very marked injury being visible upon the surface. 

In penetrating and perforating wounds the danger to life is very great. 
The testimony of all military surgeons concurs on this point. Balls, pieces 
of clothing, and other materials, may remain quiescent for some time in the 
cavity of the chest; or they may find their way by ulceration into a bronchial 
tube and be coughed up, or into the cesophagus or even the intestine, and 
find their way safely out of the body, the patient making a good recovery; 
but these are the exceptional cases. Oftener the patient is worn out by 
protracted suppuration and the consequent irritative fever. By some, these 
injuries of the contents of the chest are supposed to develop phthisis pul- 
monalis. Hennen}t mentions one case of this kind. Other writerst have 
furnished instances in which it is asserted that tuberculosis of the lungs was 
cured by wounds of the pulmonary organs. The evidence offered in either 
case, however, will not bear even a lenient criticism. 

In the War of the Rebellion the result was ascertained in 8404 cases of 
this class of chest wounds, furnishing a death-rate of 62.5; and when this 
is placed in comparison with the reports of others, the result is found to vary 


* Surgical History of the War, Part I. vol. ii. p. 482. 
Hennen’s Principles of Military Surgery, p. 391. 
Larrey’s Mémoires, tom. iii. p. 376. 
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but little. This is well exhibited in the following table of chest wounds, 
collated by Dr. Otis* from different writers. 


Action. Wounds. Died. Mortality- 


rate. 
ny eee FATIE MO DAL) 5.5 5 ocd casei dghedbads descepndeadé daddeaweesicceceets 23 15 60.8 
Wrench in the Crimea. (Chent).....<sessssossesesoeceness seeves esocsnece 491 450 91.6 
British in the Crimea (Matthow)........cccccce ocsccsssesscccses coeees 164 130 79.2 
Memementirare Etaly (OHO). sccavsccaczsscesvaceescenasens consvavevcssees ces 256 ee 46.48 
Austrians and Italians (Demme)............00. sccsesees vecsssees sarees 159 “. 97 61 
Hanoverians in Schleswig-Holstein (Stromeyer).......... rae salle 97 17 17.6 
Prussians in Danish War, 1864 (Leeffler)..........ceccccces sessssees 137 57 41.6 
Danes in Danish War, 1864 (Leefiler)........000cssccsssssssees cesses 113 76 67.2 
Prussians in Six Weeks’ War (Maas)........sscessscccsescccsesccsees 12 4 33.3 
Prussians at Langensalza (Stromeyer).......cccssssesssessceee cesses 47 31 65.9 
Prussians at Landeshut (Brevel) .....sacejeccsesseecscsosscccesces castes 15 8 53.3 
Germans in Franco-Prussian War (Billroth)..............scseseees 30 9 30 
Germans near Metz (Fischer)....... .....ccsscessccseccscaceces seveccoes 34 19 55.8 
French at Sedan (MacCormac) .......ccseccsscscsssecececccnss seccesees 31 17 54.8 


When the ribs are broken by the penetrating missile, extensive laceration 
of the lungs may follow. It has been observed by Dr. Brinton that fractures 
at the point of entrance are much more serious than those at the point of 
exit,—that is, when a ball on entering the chest strikes a rib, carrying 
before it fragments and spicule of the broken bone, the injury is usually 
fatal, whereas when it enters through an intercostal space, and breaks 
the rib in passing out, the danger is materially lessened: This may be 
asserted of all penetrating wounds of the chest. The danger is enhanced 
by the addition of a fracture of the clavicle and of the scapula. The 
laceration produced by balls, fragments of shells, and portions of clothing 
renders such wounds more fatal than those made by incision or puncture, 
on account of the sloughing and suppuration which follow the former. The 
less the penetration and the more remote from the root of the lungs, the 
greater is the prospect of recovery, in consequence of the diminished risk of 
profuse hemorrhage. 

When the foreign body remains in the chest, the prognosis becomes less 
favorable, though should it become encysted the danger may be delayed 
to a distant day. Judging from my own observation, and from cases of 
reported recoveries in which the certainty of the lesion was often obscure, 
I cannot resist the conclusion that the mortality is much greater in wounds 
of the lungs than writers generally represent. The chances of recovery are 
greatly enhanced if the patient survives five or six days without sloughing 
symptoms. 

I am not aware that there are any cases of permanent recovery after a 
gunshot wound of both lungs. 

- TreatmMentT.—The treatment in penetrating wounds of the chest is local 
and constitutional. 

The local treatment includes a careful inspection of the wound and the 
removal of any foreign body which can be discovered. How far such exam- 
ination is to be carried must be determined by the judgment of the surgeon. 
If there has been much hemorrhage before the patient is seen, and clots are 
discovered in the opening, it will be wise not to disturb them for the present, 
as their displacement will probably provoke a renewal of the bleeding; but 
where such a condition does not exist, it is allowable to use both the finger 
and the probe to determine if any foreign matters are accessible. Beyond estab- 
lishing this point, further explorations are pernicious. When the opening is 
made by a ball, a water-dressing should be applied, and confined either by a 


* Op. cit., p. 608, 
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T-bandage of the chest or by adhesive strips; if the opening is a punctured 
or an incised one, it should be closed with sutures and adhesive plasters. 
When blood and air escape very freely, the question arises, Is it proper to 
seal up the wound, or not? This is best determined by the circumstances of 
the case. I have had occasion to adopt both plans with success. To attempt 
what is called “hermetically sealing” are | case of penetrating and per- 
_forating wounds is simply unphilosophical. The absurdity of such a practice 
has been very thoroughly shown by the masterly analysis of Dr. Otis, of the 
| United Statesgiy 


amount of blood and air escapes through a chest wound, 
the opening shou drawn together by sutures and adhesive plasters. If 
_ the flow is profuse, the wound should be allowed to remain open, as otherwise 
there will follow haemothorax and pneumothorax, with attendant distress in 
the breathing. If, under any circumstance, severe dyspnoea should follow the 
closure of the wound, it should be opened. In order to favor the evacuation 
of the blood, the patent should be laid on the affected side, so as to make the 
wound dependent. uch comfort will be realized by giving .to the chest a 
roper support, leaving the opening uncovered, either by the many-tailed — 
es or by adhesive plasters passing from the spine to the sternum, as is 
done in the dressing of a broken rib. The latter mode is to be preferred, as the 
plasters, being confined to the affected side, leave the other unembarrassed 
for the work of respiration. When the ribs are comminuted, loose fragments 


are to be cautiously picked away, in order that no additional injury may be 


done to the pleura or the lung. 

The constitutional treatment consists in confining the patient rigidly to the 
recumbent position. He should not be allowed to rise either to urinate orto 
defecate. Cough will be best relieved by Dover’s powder. The bowels must _ 
be regulated with laxatives, when necessary; and the diet must consist of — 
nutritious but unstimulating food, such as iced milk, and chicken or beef 
broth. The depressed or collapsed state which so frequently attends wounds 
of the lung, unless extreme, is of vastly more importance to the patient than 
all the remedial resources of the surgeon, as it conduces to a natural hemo- 
stasis. When reaction sets in, it must be watched with the utmost vigilance. 
The small clots which have obstructed the divided vessels must, if possible, 
not be dislodged; and whenever the heart begins to beat with a force which 
impels the blood too forcibly against these little blockades, it must be weak- 
ened by a depressant, the best being either veratria or aconite. 

ImMEpIATE Computications. Hemorrhage.—This is among the most common 
as well as the gravest of the complications of penetrating chest wounds. It 
occurred in 346 out of 8715 cases during the War of the Rebellion, 137 proving 
fatal.* When the hemorrhage is profuse, and comes from the retinal or the 
mouth, or from both, the chest should be surrounded with ice-bags, and full 
doses of fluid extract of ergot administered every half-hour. The wound 
must be allowed to remain open, and the patient be placed in a position 
to admit of the free escape of the blood,—that is, on the wounded side. 
If the hemoptysis does not diminish, and the strength of the patient begins 
to fail, the wound must be closed, the external refrigerant applications con- — 
tinued, and heat applied to the extremities. Should the pulse, color, and — 
temperature improve, there is encouragement to persevere in this course ; but 
if the pallor and dyspncea increase, and the pulse becomes more feeble, itis 
apparent that the blood is flowing into the chest and compressing the lung, — 
consequently the wound should be immediately opened, and the patient — 

_ turned on the injured side, to favor the escape of the blood. But suppose, — 
notwithstanding this be done, that the hemorrhage continues with una ated 
violence: shall the wound be again closed, in the hope of stopping the flow — 
by imparting pressure to the bleeding lung and thereby favoring coagulation, — 
even at the risk of being compelled to open it again? Such undoubtedly 
‘would be the proper course to adopt. Ti addition to this measure, the — 


* Surgical History of the War, Part I. vol. ii. p. 612. 
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surgeon should, besides keeping the external application of cold to the 
chest, administer one-drachm doses of the wine of ergot, with a few drops of 
laudanum, every twenty-five minutes, until eight or ten doses have been 
taken, when the remedy should be discontinued, or exhibited at longer inter- 
vals. In emergencies like the above, it was the practice among military sur- 
geons, even as late as the Crimean War, to open a vein in the arm, and by 
free venesection induce, as rapidly as possible, a state approaching to syn- 
cope, in order to control the bleeding. This practice, employed without dis- 
crimination, doubtless has destroyed many lives, and that it is both unnecessary- 
and dangerous has been well shown by the experience of Dr. Frazer,—the 
first to expose this error,—as well as by that of our own surgeons during the 
recent War of the Rebellion. In a case, however, where the hemoptysis is 
so profuse as to threaten to destroy the life of the patient in a very short time, 
or where there is reason to believe that blood is infiltrating the lung-tissue, I 
concur in the propriety of venesection, as I have seen the most convincing 
proofs of its efficacy ; but, except in such a desperate strait, where the object 
is to gain a little time for the action of remedies, bleeding from the arm 
should be discouraged. Antimony has been recommended, in virtue of its 
depressing influence upon the heart; but the prostration which sometimes 
follows its use renders it a dangerous agent and one entirely unsuited to such 
cases. The fact that we have in veratrum viride and ergot remedies capable 
of lessening the power of the heart and of contracting the calibre of vessels 
without producing sickness, and that these remedies can be managed with so 
much certainty, renders both the lancet and antimony unnecessary, except 
in the extreme cases mentioned. If, by the means already enumerated, the 
hemorrhage is brought under control, and the patient survives five or six 
days, there is ground to hope that recovery will follow, though the bleeding 
be renewed, as it sometimes is, even after the lapse of three or four weeks. 
The word recovery should be used in a guarded sense. It may be complete 
and permanent as applied to the immediate symptoms, though often the 
injury lays the foundation for subsequent disease, which will terminate 
atally. : 

Hemothorax—When the blood, instead of escaping, accumulates in the 
cavity of the thorax, it constitutes what is called hemothorax. If the quan- 
tity of the fluid is great, the lung will be compressed, preventing its ex- 
pansion, and giving rise to dyspnea. This condition may be suspected when 
the pulse becomes feeble, the skin cool and moist, and the countenance pale, 
and when nausea, restlessness, and diminished respiratory chest movement are 
ear The physical are more decisive than the rational signs. There will 

e dullness on percussion, most marked at the dependent portion of the chest, 
with a corresponding absence of the respiratory murmur. Should the pleural 
sac become filled with blood, the percussions will be dull or flat over the 
entire side, the intercostal spaces will be bulged out, and all sounds, whether 
respiratory or vocal, will be entirely destroyed. Lumbar ecchymosis will 
sometimes exist, though there is such a want of uniformity in this particular 
sign that its absence will have little weight in our diagnosis. The lumbar 
discoloration is produced by a slow leakage of blood between the muscular 
fasciculi of the diaphragm and those of the quadratus lumborum, the liquid ex- 
tending around to the inner margin of the erector spines muscles and diffusing 
itself through the cellular tissue over the loins. For the existence of such 
an extravasation it is necessary that the blood should find its way beneath 
the reflected pleura, and this can take place only through the opening made 
by the vulnerating body; whence its infrequency. 

The prognosis must be formed by the extent and persistence of the bleed- 
ing. When the quantity of blood is not great, as indicated by the percussion 
and auscultatory sounds; when the pulse increases in force and diminishes 
in frequency, the color returning to the face and lips; when the patient be- 
comes composed, and the breathing less embarrassed, a reasonable hope of 
recovery may be entertained. 
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TREATMENT.—The treatment consists in closing the wound, as already 
described, in the hope that the flow may be arrested by the pressure of a 
coagulum. Should the difficulty of breathing, and the other signs of hemor- 
rhage, increase, the wound must. be opened, and the patient be placed, as far 
as possible, in such a position as will make the opening dependent, in order to 
favor the escape of the blood. Should the fluid have become clotted, it may 


be found impossible to dislodge it through the original opening, and other _ 


measures should be adopted to accomplish the desired object. In some in- 
stances the opening has been enlarged. If there is sufficient reason to be- 
lieve that by increasing this outlet the blood will escape, then let it be done; 
and this conclusion may be reached if the clots are found pressing into the 
wound and there becoming fastened. When such an operation is not deemed 
proper, it will be better to close up the wound, and to aspirate the chest 
through a lower intercostal space with a large-sized trocar, so that the 
coagula may pass through. 

Emphysema.—The extravasation of air through the cellular tissue exterior 
to the cavity of the chest, which may be known by the crackling sound elicited 
upon pressure by the fingers, is not a serious complication. It is a very 
common sequence of a broken rib, where the lung has been scratched; 
and I have never found that it seriously complicated the favorable progress 
of the case, though Mr. Erichsen states that in a case of this kind he has seen 
suppuration follow, bathing the broken ribs in pus. When there exists an 
external wound, and the air reaches the subcutaneous tissue, during either 
inspiration or expiration, so long as it remains within reasonable bounds it 
may very properly be left to nature, the closure of the wound and a proper 
degree of compression generally effecting its removal. If it becomes of suf 
ficient importance to demand interference, the surgeon should examine the 
direction of the wound. If the external and internal openings do not corre- 
spond,—that is, if the communication between the two is indirect or cir- 
cuitous (a peculiarity often causing the emphysema),—let the communica- 
tion be made direct by an incision; or if the difficulty is not explainable in 
this way, a few punctures may be made, followed by compression with a 
bandage to an extent consistent with the comfort of the patient. Pul- 
monary emphysema is an occasional result of a lung wound, the air passing 
between the lobules or beneath the pleura of the lungs. It will be noticed 
under the next head. 

Pneumothorax.—Like emphysema, with which it is generally associated, 
pneumothorax may arise from the air entering the chest through an external 
opening, or from the air-cells of the injured lung. When it accumulates to a 
degree sufficient to compress seriously the lung towards its root, it will give 
rise to much distress, offering the same resistance to the entrance of air into 
the lung as is presented when the latter is compressed by blood. 

The symptoms which indicate pneumothorax are, dyspnoea, pain, extraor- 
dinary resonance of the chest, the absence of the usual respiratory and vocal 
sounds upon the affected side, and an exaggeration of these sounds on the 
uninjured side, in consequence of the increased labor devolving upon the 
normal lung. When the injured side is only partially filled with air, the 
obstruction to the function of the lung being less, both the rational and 
the physical signs will be modified. The percussion sound will be less 
tympanitic, and the vocal and respiratory murmurs possess a pitch which is 
expressed by the term “metallic tinkling.” The difficulty of breathing will 
also be less urgent. The chief distinguishing characteristics between lung- 
pressure from blood and that from air are, that in the latter there is reso- 
nance of the chest-walls and the ordinary signs of internal hemorrhage are 
absent. 

When the air-cells become dilated, or when the air infiltrates the interlobular 
tissue of the lungs or the space beneath the pulmonary pleura, it will give 


rise to symptoms analogous to those of pneumothorax, but susceptible of — 


being distinguished from them. In these forms of emphysema the percus- 
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sion sounds are somewhat less resonant than in pneumothorax, the expira- 
tion more prolonged and difficult, and the respiration more feeble and asth- 
matic, with absence of metallic tinkling. 

TreaTmMENT.—So long as the air in the pleural sac does not seriously 
impede the breathing, interference is unnecessary, as this air will event- 
ually be absorbed. When, however, the respiration becomes labored and 
the patient is threatened with suffocation, an attempt must be made to 
effect its escape. Here, as in hemorrhage, the wound should be opened, 
and, if not sufficient, may be enlarged. If the opening has healed, or does 
not afford vent for the air, the chest should be tapped with the aspirating 
apparatus. 

Hernia of the lung, or pneumocele——A portion of the lung may insinuate itself 
between the lips of a chest wound and protrude externally, constituting what 
is called a hernia of the lung. This may follow immediately after the accident, 
or it may be formed weeks later, in which last case it overcomes the resist- 
ance of an insufficient cicatrix. This complication was noticed seven times 
in twenty thousand cases of chest wounds reported during the War of the 
Rebellion, five of which seven were primary. Though it is said that these 
protrusions occur most frequently at the anterior part of the chest and on a 
line with the nipple, yet in the cases alluded to above, five were as low 
as the ninth rib. All were the result of gunshot wounds, and varied in 
size from one to five inches in diameter. Several reasons have been offered 
in explanation of these protrusions of the lung. I am disposed to believe 
that the cause is to be referred to peculiarities of structure. Every anatomist 
will have observed among a large number of cases certain ones in which the 
fissures separating the lobes of the lungs are very deep, by which great free- 
dom of movement is allowed, thus favoring a protrusion when the resistance 
of a portion of the walls is removed. 

Diacnosis.—In primary pneumocele the diagnosis is not difficult. The 
‘ extended mass is of a deep-chocolate color and crepitates under pressure. 

When it is secondary it will be covered by the integuments and some con- 
nective or cicatricial tissue. It will exhibit a noticeable change of form, 
swelling during inspiration and subsiding on expiration. When pressed under 
the fingers, crepitation will be felt. Percussion will elicit a clear sound, and 
auscultation will detect the soft vesicular murmur. 

Proenosis.—Of the cases reported to the Surgeon-General of the United 
States Army, three, it is believed, proved fatal; but, as there were additional 
complications involving the abdominal viscera, death cannot be fairly attrib- 
uted to the pneumocele. There is reason to believe that, aside from other 
injury, the accident is one from which recovery may be looked for. 

TREATMENT.—As there is but a single case on record where a successful 
reduction of a pneumocele has been effected,* all efforts with that end in view 
will most likely prove fruitless, and for this reason persistent attempts to 
restore the lung should not be made. When projecting through a wound 
it is likely to become strangulated by the entrance of blood and air, in which 
case it becomes dark-colored and sloughs off. Two plans are open to the 

surgeon: either to leave the mass alone, only protecting it by a piece of lint 
wet with carbolic acid and oil until nature casts off the slough, or to encircle 
the neck of the tumor with a ligature on a level with the surface of the 
chest, and strangulate it at once. When the mass is dead, it should be sliced 
off externally to the cord with a scalpel, and the stump treated with carbolic 
acid and oil. In secondary cases of pneumocele—generally the most common 
—the only thing to be done is to protect the swelling against injury by wear- 
ing a shield which can be attached to a T-bandage surrounding the chest or 
to a spring similar to that used in the ordinary truss. 


The primary or immediate complications of chest wounds, such as the 
presence of missiles, blood, or air, together with the traumatic violence, tend 


* Gazetta Medica di Milano, Feb. 1844; Surgical History of the War, Part I. vol. ii. p. 568. 
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to excite secondary complications of an inflammatory nature. These are as 
follows: 

Pleurisy and pneumonia.—It has not been my privilege to examine many 
fatal penetrating and perforating wounds of the chest; but, so far as my ex- 
perience extends, in cases where the patient has lived sufficiently long, in- 
flammation either of the pleura or of the lungs, or of both, has been invariably 
present, though, as a rule, quite circumscribed in extent. It is doubtless 
true that this form of pleurisy and pneumonia is, save in exceptional cases, 
generally limited to the neighborhood of the wound, and does not greatly 
exceed the extent which is necessary for the repair of the injury. If this 
be so, neither pleurisy nor pneumonia can be justly regarded as a complica- 
tion. 

Symptoms of traumatic pleurisy do not differ materially from those of the 
idiopathic disease. There is pain on inspiration, though not, as a rule, so 
acute as in the latter, and this pain may exist in so slight a degree as to 
excite no complaint. The friction-sound in traumatic pleurisy is generally 
circumscribed. 

The signs which are said to indicate traumatic inflammation of the lung 
are of doubtful value. The escape of air into the chest, the imperfect dilata- 
tion of the pulmonary organ, and sometimes its complete collapse, render the 

ercussion and auscultatory sounds exceedingly unreliable. In a case which 

saw with a physician in the southern part of this city, in which a man in a 
fit of jealousy plunged a knife into the side of a young woman, and where 
there could scarcely be a doubt that the lung was wounded, which injury 
I have reason to believe was followed by a limited pneumonia, the physical 
signs were valueless. Instead of flatness on percussion in these cases we 
may expect resonance from the pneumothorax present, while the non-expan- 
sion of the lung will prevent our recognizing either crepitant, subcrepitant, 
or bronchial sounds. The same uncertainty will attach to all inferences 
drawn from the rational signs. The difficulty of respiration, cough, pain, 
discolored sputum, and accelerated circulation may exist entirely independ- 
ent of pneumonia. An intermixture of blood with purulent matter in the 
expectoration, coming on from three to four days after the accident, will 
furnish a reasonable ground for supposing the presence of the disease. 

TREATMENT.—The treatment in cases of traumatic-pleurisy and pneumonia 
should be chiefly expectant. Too much importance cannot be attached to 
the matter of rest. The chest should receive a support of broad adhesive 
strips, carried from the spine to the sternum. Opium, in the form of 
Dover’s powder, to allay cough, pain, or nervous restlessness, and to secure 
more perfectly the enjoined quiet or rest, will prove invaluable; and should 
the pulse become too frequent and full, veratria will be the best remedy 
to secure its reduction. The diet most desirable for the first four or five 
days will be milk and light broths, after which solid food may be allowed. 
Neither bleeding, calomel, nor antimony is indicated, for if the inflammatory 
disease is local in its character it is probably not greater than the necessities 
of the case demand. A transudation of lymph and leucocytes is required 
to unite the damaged parts, and whatever tends to interfere with such a 
work must cause evil instead of good. Of all the inflammatory affections 
following wounds of the chest, which I have treated in civil and military 
hospitals and in private practice, in none have I taken blood from the arm; 
and when I had reason to believe that the disease was transcending the 
limits of safety, dry cupping, followed by a blister, was found to answer 
every purpose. And I may say that so uniform have been the recoveries 
that there remains but one of two conclusions: either there was an error in 
diagnosis or the treatment was peculiarly suited to the injury. 

Hydrothorax and empyema—the first an accumulation of serum and the 
second of pus in the pleural sac—are frequently met with as secondary com- 
plications of chest wounds, and also as primary and secondary results of 
inflammation of the pleure. From whatever cause, we are not to expect to 
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find these fluids typical examples of serum and pus. The former is often 
stained with blood, especially when of traumatic origin. When hydrothorax 
follows acute pleurisy, the fluid may be almost colorless or of a straw color, 
its consistence thin and watery, or thick like syrup, and containing flakes 
of lymph. The pus in empyema does not answer to what we ordinarily 
see discharged from an abscess in a healthy person. It is puriform rather 
than purulent, thin rather than consistent, contains curd-like masses of un- 
healthy lymph, is often discolored with blood, and may be charged with foul 
gases, emitting, when drawn, an offensive odor. It is astonishing with what 
rapidity such accumulations will form. I once saw a young man who, imme- 
diately on being attacked with a severe pain in the side, left Princeton and 
came direct to Philadelphia,—a two hours’ ride. On the evening of the same 
day, when I visited him, the right chest was filled with fluid. 

Accumulations of this nature may occur so quietly and gradually, and cause 
so little uneasiness, as scarcely to be suspected. In chronic inflammations of 
the pleurse we have examples of this kind, and especially where they have a 
tubercular origin. These are the cases which furnish illustrations of enor- 
mous thickening of the pleura, with its surface encrusted with a thick depo- 
sition of sedimentary matter, or of transformations here and there into a dense 
fibro-cartilaginous or bone-like substance. Pus may accumulate in the cavity 
of the chest by the rupture of a vomica, the opening of a pulmonary abscess, 
and, in rare cases, of an hepatic abscess. The purulent matter is occasionally 
found encysted by a circumscribed adhesion of the costal and pulmonary 
pleurs, and Dr. Townsend records the case of a patient who died in the Whit- 
worth Hospital, in which the pleural sac was divided into three chambers, 
each containing pus.* Recently I tapped a child four months old, in whom 
a post-mortem revealed this separation of the pleura into distinct compart- 
ments. This is a matter of much practical importance in the operation of 
paracentesis thoracis, as each sac will probably require a distinct puncture of 
the trocar. 

Symproms.—The rational signs of hydrothorax or empyema are short and 
difficult breathing, often performed with a peculiar grunting sound, a con- 
stant sense of oppression, and, when the accumulation is great, a general 
enlargement of the side, with bulging of the intercostal spaces and sometimes 
cedema of the overlying integument. The patient, in most cases, will find 
the easiest position to be that on the affected side. The history of the patient 
must be taken into account, such as the existence of a previous injury, pain 
in the side, rigors, frequent pulse, flashes of heat, etc. 

The physical signs are the following: a dull or flat sound on percussion, 
corresponding to the height of the accumulation, and therefore most marked 
at the base of the chest when the patient is placed in the sitting posture. 
If the thorax be shaken, a splash may be heard and felt, provided the fluid 
be sufficiently liquid, similar to that which one hears when a partially-filled 
vessel is agitated. The vocal resonance will be diminished, and, if the col- 
lection is of sufficient magnitude and on the left side, there may follow dis- 
placement of the heart or the lung may be compressed against the posterior 
part of the chest so as to force out its air. Such a condition will prevent 
pulmonary expansion, and will obliterate all voice or breathing sounds. 

In order to make the diagnosis perfect it is always safer to use the ex- 
ploring-needle, the introduction of which will communicate the desired 
information. It is possible to confound an abscess in the parietes of the 
thorax with a deposit of pus in the pleural cavity pressing its way through 
an intercostal space. .The differential diagnosis may be established by re- 
- membering that, if the external swelling communicates with the cavity 
of the chest, its size or prominence will be influenced by full inspirations and 
expirations, being diminished in the former and increased in the latter; if 
in the parietes, the swelling will not be affected by these movements. 

TREATMENT.—When the accumulation of serum or pus is small, the health 


* Cooper’s Surgical Dictionary, vol. i. p. 622. 
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of the patient not too much broken down, and the disease not due to tuber- 
culous disease or to the presence of foreign bodies in the lung, much may 
be done by proper local and constitutional remedies in effecting the removal 
of the fluid. Where there is reason to believe, in consequence of local pain 
and an elevated temperature, that a chronic inflammatory condition of the 
pleuree still exists, a large blister over the chest will be indicated; or, where 
such condition does not exist, the thorough application of the compound solu- 
tion of iodine will prove of value. Should the accumulation have an acute 
origin, we may administer active cathartics, such as bitartrate of potash, or 
diuretics, the best of this class being the infusion of digitalis. 

In the majority of these cases under consideration we have to deal with a 
low grade of inflammation, and in constitutions much enfeebled by previous 
disease or injury we are compelled to rely upon tonics and alteratives, with 
nourishing food and fresh air. The syrup of the iodide of iron and cod-liver 
oil, and the iodide of potash with the tincture of cinchona, are remedies 
which will also be found to prove exceedingly useful. Jaborandi possesses 
active diuretic properties, and has been used with success in thoraci¢ accumu- 
lations of a sero-purulent nature. When, however, the collection is large, so 
much so as to embarrass the respiration and injuriously compress the lungs, 
the only alternative is the evacuation of the fluid through an artificial open- 
ing in the walls of the chest. 

During our late war paracentesis thoracis was performed 28 times, with 9 
recoveries ; in all of these cases, save 8, the necessity for the operation arose 
from traumatic injury. Of the 25 cases reported by Dr. Hughes,* in which 
this operation was done in Guy’s Hospital, London, 13 recovered. Of 10 
cases of empyema treated by operation under the care of Dr. Peter, at La 
Pitié,f 7 were entirely successful. The French—and among them rousseau 
especially, who was one of the first to perform this operation—are more 
given to tapping the chest than either the English or the American sur- 
geons. Among Americans, Drs. Wyman and Bowditch have done much to 
popularize the practice.. Of 79 cases tapped by the latter gentleman, 29 
recovered. More recently I learn that Dr. Bowditch has operated 200 times 
upon 154 patients; but the results I have not been able to ascertain. 

There is reason to believe that we are generally too backward in pune- 
turing the chest for the relief of these collections. A large accumulation of 
pus cannot lie harmlessly in the pleural cavity for any length of time. It is 
damaging to the lung, and must in some degree vitiate the blood and induce 
hectic symptoms. 


The operation of thoracentesis—In the performance of this operation the 


indications are to open the chest at the lowest point consistent with safety, 
and to avoid wounding either the lung, the diaphragm, or the intercostal 
vessels. On the right side the sixth, and on the left the seventh, intercostal 
space will be the proper ones to puncture. The presence of the liver makes 
it safer to select a higher point on the right than on the left side. In per- 
sons who are very fat, rendering it difficult to distinguish the ribs, the proper 
intercostal space on the right may be ascertained by remembering that the 
seventh rib—the lower boundary of that space—is the last one attached di- 
- rectly to the sternum: by placing the finger upon this point, and tracing the 
rib towards the spine, we are enabled to recognize the place for operation. 
For the left side a similar procedure will answer equally well, as the lower 
border of the seventh rib forms the upper boundary of the proper or seventh 
intercostal space. In these directions it must be understood that the inter- 
costal spaces are enumerated from above downwards. Having ascertained 
the proper space, the next important step is to determine the point for pune- 
ture, which should be about midway between the spine and the sternum and 
immediately above the upper margin of the rib, that the vessels which lie 
within the lower border shall not be endangered. 


* Guy’s Hospital Reports, vol. ii. p. 366. 
} British Medical Journal, October 30, 1869, p. 475. 
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There are four instruments in use for the operation of thoracentesis,—the 
Bowditch syringe, the aspirator, a part of which consists of a trocar and 
canula, the trocar and canula, and the lancet or bistoury. The second and 
third are considered best adapted for the purpose, because of the less proba- 
bility of air entering the pleural sac. If this be a desideratum, the aspirator of 
Dieulafoy, or its modification by Potain (see Fig. 52), is decidedly the best 
instrument; and in cases of hydrothorax following acute pleurisy, or where 
there is reason to believe the inflammation has subsided, it should have the 
preference. The instrument is used in the same manner as directed in tap- 

ing a cold abscess. 

Should the operator not be provided with this ingenious instrument, he 
may use one which I devised for this purpose, consisting of a canula and 
trocar with a stop-cock, and a gum bag or bottle having a nozzle at one 
extremity fitted to the end of the canula, and at the other a stop-cock, by 
which it can be emptied when filled. 


Fia. 227. 


a, canula; b, trocar; c, gum bag, attached at one end to the stop-cock, d, of the canula, and having 
at the other extremity a stop-cock also. 


In the operation the instrument should be thrust through the parietes into 
the chest, a small puncture through the integument having been first made 
to facilitate its passage. (Fig. 227.) 
The entrance into the cavity of the Fia. 228. 
pleural sac having been effected, 
the nozzle of the gum bag must be 
immediately fitted into the canula. 
Should the fluid not flow freely into 
the rubber receptacle, the instru- 
ment may be converted into an as- 
ee by first closing the stop-cock 

etween the canula and gum bag 
and opening the one at the other 
extremity of the latter. If the bag 
be now compressed with the hand, 
so as to expel all its air, and the 
stop-cock then closed, a vacuum is 
produced, which, the moment the ine chest with tt 
cock connecting with the canula is Noe ee ee er 
opened, causes the thoracic accumu- 
lation to rush in and fill the bag. By the repetition of this process the fluid 
-may be drawn out by suction. In the absence of the rubber bag a bullock’s 
or hog’s bladder may be employed as a substitute. (Fig. 228.) 


. », 
av 
Trocar for puncturing the chest. 


There is a modification of the trocar and canula which is more convenient 
for tapping the chest than the one just described. The canula is furnished 


344 INJURIES OF THE CHEST. 


with a branch (a), and a stop-cock (b) between the latter and its outer ex- 
tremity. (Fig. 229.) 

In using this instrument, slip over the branch a piece of gum tubing, allow- 
ing the free end to rest in a basin or other vessel containing water. After 
making the puncture in the usual manner, withdraw the trocar, and imme- 
diately turn the stop-cock, shutting off all communication with the external 
opening of the canula, when the fluid will pass through the tube into the 
water, thus preventing the entrance of air. When the fluid begins to flow 
less freely than at first, pressing the sides of the lower part of the thorax 
together will serve to force it out; a voluntary cough on the part of the 
patient will effect the same object, or a change of posture from the sitting to 
a semi-recumbent or recumbent position, or turning upon the affected side. 
Immediately on withdrawing the canula the opening should be closed with 
an adhesive strip, over which should be applied a compress, secured with an 
additional plaster. 

I am convinced that too much importance has been attached to the ad- 
mission of air into the chest, and that the precautions employed to prevent 
this occurrence are in chronic accumulations unnecessary. In cases of 

chronic sero-purulent accumulations it 

Fia. 230. will be proper, after tapping, to intro- 

duce a drainage-tube, in order that the 

pleural sac may be kept drained until a 

cure is effected: this obviates the neces- 

sity of repeating the tapping. The best 

drainage-tube is made of rubber, and is 
perforated with holes. 

In performing the operation, make an 
incision close to and parallel with the 
upper border of the proper rib, dividing 
the different layers of tissue until the 
cavity of the pleura is opened ; then, pass- 
ing one end of a stout thread through the 
eye of a needle similar to that used for 
ligating the intercostal artery (see Fig. 
224), fasten to the other end of the cord 
a gum-elastic drainage-tube. Introducing 
the needle into the incision, carry it up- 
wards around the rib, making the point 
project beneath the integuments at the 
upper border of the rib above; then cut 
down upon its extremity, disengage the 
thread from its eye, remove the needle, 
and pull the drainage-tube into position, 
= : when, to keep it from becoming dis- 

; j placed, the ends may be tied together. 
Drainage-tube introduced into the chest. (Fi g. 230.) The fluid will be drained 
away as it accumulates. 

Mr. Skerritt,* Physician to the Bristol General Hospital, uses the Lister 
antiseptic dressing when performing this operation. This consists in 
placing the instruments in carbolated water, making the puncture under 
the antiseptic spray, and dressing with oakum and rubber tissue which 
have been well carbolized. When the dressings are renewed, which for 
the first few days should be twice and afterwards once a day, the spray 
and other isa, belonging to the antiseptic method must be faithfully 
carried out. 

If the case does well, the drainage-tube may be removed at a period varying 
from two to four months. Occasionally, after puncturing the chest, a quan- 
tity of blood discharges with the purulent matter. This sometimes continues, 


* British Medical Journal, July 22, 1876, p. 110. 
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so as to create uneasiness on the part of the patient’s friends. I have never seen 
it prove serious, and believe that it is due to the rupture of the delicate vessels 
which exist in the thickened pleure, just as they are found in the walls of an 
abscess, and which give way in consequence of the removal of pressure. The 
use of injections into the cavity of the pleura, after tapping, has been advo- 
cated by some practitioners. The tincture of iodine, and solutions of carbolic 
acid and of permanganate of potash, are the articles recommended. Except 
in very obstinate cases, their use is of doubtful propriety. 

Fistule of the thorax.—Openings made into the cavity of the chest, either 
from gunshot or by operation, may refuse to heal and remain as fistule. It 
will be found, in such cases, that a sac exists some distance below the ex- 
ternal opening, in consequence of failure in the pleura to unite. A fistula 
may be due to necrosis of a rib. Injections for the relief of such conditions 
are useless. The proper course is to establish another opening at the bottom 
of the sac and introduce a drainage-tube, after the manner described in treat- 
ing empyema. Ig the fistula depends upon a diseased rib, the latter should be 
excised. 


Mediastinal Wounds.—It is possible for the mediastinum to be penetrated 
and yet its contents escape injury. Even a body so large as the shaft of a 
carriage has passed through the anterior mediastinum without injury to any 
organ within the chest; and numerous examples of balls and sabres traversing 
this space have been furnished by authors, in which no damage was sustained 
by the contained organs. There is, however, danger of pericarditis, pleuritis, 
and abscess succeeding such injuries. The most important constituents of 
the mediastinal space are the heart, surrounded with its pericardium, the 
great vessels which proceed from its base, the descending aorta, and the 
esophagus, with the pneumogastric nerves. 

The pericardium, heart, and its vessels—These parts are frequently dam- 
aged by concussions, by punctured, incised, lacerated, and gunshot wounds. 

Symproms.—A severe concussion of the chest will often produce a feeble, 
irregular action of the heart, accompanied by dyspnea, pallor, and extreme 
weakness. 

The pericardium may occasionally be wounded without the heart partici- 
pating in the injury. When the vulnerating body, like a needle, remains in 
the membrane of the pericardium, or lies loose in its cavity, as sometimes 
happens with balls, the danger is necessarily enhanced, not only from the 
pericarditis and consequent effusion, but also from injury to the heart. The 
signs of a wounded pericardium are very ambiguous. The pericarditis which 
ensues may be expected to furnish the peculiarly localized friction-sound, and 
after effusion an extended area of dull percussion, with perturbation of the 
heart’s action; but to affirm with certainty the existence of an uncomplicated 
wound of this membrane, after an injury of the chest, is scarcely possible. 
During the War of the Rebellion a number of such cases were recorded. 
The symptoms were pain, dyspnea, and delirium, but in some of the cases 
the lung participated in the injury, and may have been as influential in 
- producing these phenomena as the pericardial injury. 

Wounds of the heart, though among the most dangerous of all injuries, are 
not in all cases necessarily fatal. 

Symproms.—The signs which indicate a wound of the heart are not uniform. 
Syncope, deadly pallor, and a scarcely perceptible pulse, with a cold perspira- 
tion, are among the most common, and follow as a result of the escape of 
blood into the pericardium, compressing the heart. Should the wound be 
small, or in a direction in which the muscular fibres of the heart are not cut 
transversely, thus avoiding retraction or gaping, or where a clot closes the 
orifice, these signs may not appear immediately, but gradually. In addition 
to these there may be thirst, dyspneea, anxiety, fear, and pain, though this 
last symptom is said to be more common in wounds of the pericardium than 
in those of the heart. A singular convulsive movement of the muscles of 
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one foot was noticed by Dr. Keen,* an hour and a half after death, in a case 
of laceration of the heart. These sometimes involved the entire foot, at 
other times the great toe, and occasionally all the toes. 

In the 452 cases collected by Dr. Fisher,+ death was immediate in 104 
instances, and in 276 took place at periods varying from one hour to nine 
months. Of the 452 cases there were 72 recoveries. In 36 of these the 
fact of a previous wound of the organ was verified by an examination held 
long after the injury, and this is fair ground for supposing that the remaining 
36 had been properly diagnosed. Of these 72 cases, 10 were punctured, 43 
incised, 12 gunshot, and 7 lacerated wounds. They were distributed as fol- 
lows: 50 were wounds of the heart, and 22 were wounds of the pericardium. 
The vulnerating bodies inflicting the injury to the heart, and producing 
punctured wounds, were needles in 8 cases, and a stile and thorn, each, in 1 
case. Those producing incised wounds were knives in 10 cases, daggers in 
7, poniards in 2, a bayonet in 1, and in 10 the implements were uncertain; 
7 were caused by gunshot, in 4 of which the balls pemained; and 3 
were lacerated and ruptured. Of the 22 wounds implicating the pericardium, 
13 were incised, 5 gunshot,—in 1 case the ball remaining in,—and 4 lacerated 
and ruptured. The same author notices the relative frequency with which the 
different portions of the organ were wounded. In 123 instances it was the 
right ventricle, in 101 it was the left ventricle; the right auricle was injured 
in 28 instances, the left in 13, and the apex of the _— in 17. Inall wounds 
inflicted in front, the right ventricle is most exposed, forming as it does so 
large a portion of the heart presenting anteriorly. This greater frequency 
with which the right ventricle suffers has been still further corroborated by 
the statistics of Ollivier,t who, in an article upon the heart, and in a collec- 
tion of 61 cases of wounds of that organ, found that the right ventricle was 
implicated in 29, the left ventricle in 12, and both ventricles in 9 instances. 
In the same collection the right auricle suffered in 3 cases, the left auricle 
in 1 case, and in the remaining 7 the wounds were divided between the base 
and the apex of the organ. Very much to the same purport is the analysis of 
M. Jamain.§ Of 121 cases collected by this author, 43 were wounds of the 
right ventricle and 28 of the left ventricle. The duration of life after the 
infliction of fatal heart wounds differs very much in different cases. 

Proenosis.—In most cases death is instantaneous, or at least occurs in a 
few moments, the patient only uttering an exclamation or giving a few con- 
vulsive gasps. In some instances life has been prolonged for several weeks, 
and in a few, despite the fearful nature of the accident, recovery has taken 

lace... 

Dr. Purple|| records 42 wounds of the heart which did not prove imme- 
diately fatal. In the case of Pool, reported by Carnochan, of New York, the 
patient survived eleven days with a bullet imbedded in the apex of the heart. 
Dr. Randalls has narrated the case of a negro boy who lived sixty-seven days 
with a number of shot in the substance of the heart, and a still more remark- 
able instance is furnished by Ferrus, in which a patient lived twenty-one days 
with the heart transfixed by a skewer. A curious case is related§ of a 
patient who survived three weeks with a watchmaker’s file in his heart, the 
tool having passed through the left ventricle and the right auricle. Hen- 
nen** gives the history of a patient from the Royal Hospital at Haslar, who 
received a bayonet wound through the colon, stomach, diaphragm, lung, and 
right ventricle, and yet survived the accident nine hours. Chastenet,}} a 


* Transactions of the Pathological Society of Philadelphia, vol. v. p. 94. 
t Ueber die Wunden des Herzens und des Herzbeutels, Archiv. f. Klin. Chir. von Langenbeck, 
B. ix. p. 571, 1868. 
Dictionnaire de Médecine, 1834. 
' % Thése de Concours, etc., vol. viii., 1857. 
New York Journal of Medicine, May, 1855. 
-Répertoire d’Anatomie et de Clinique Chirurgicale. 
** Hennen, Military Surgery, p. 404. Y 
tt Journal de Médecine Militaire, vol. ii. 
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military surgeon at Lisle, mentions a case of bayonet wound of the right 
ventricle in the person of a soldier who lived ten days after the injury, and 
died, as he believed, from mortification of the extremities, the wound in the 
pericardium and heart having cicatrized, as was shown at the post-mortem 
examination of the body. Fournier* gives an instance of a soldier who was 
shot through the breast; a great flow of blood immediately followed, and the 
man was thought to be dead. He, however, gradually rallied, and in three 
months recovered, but suffered for a long time from palpitation. Three 
years afterwards he died from another cause, when the ball was found buried 
in the apex of the heart. 

Four cases of gunshot wounds of the heart not proving immediately fatal 
are recorded in the Surgical History of the War of the Rebellion,+ one of 
which lived fourteen days after a shot-injury of the right auricle. In the 
same work is recorded the case of Private John Reynolds, a Michigan sharp- 
shooter, who was shot in the left breast at Spottsylvania, Virginia. At the 
‘necropsy, held two years after, the evidence of a previous wound of the 
right auricle was discovered. A distinct cicatrix was seen, from the effect 
of which a rupture of the cavity took place, which was followed by instan- 

taneous death. 

Mr. Poland t alludes to the case of a lad, reported by David and Stewart, 
who lived five weeks with a piece of wood in the right ventricle of the heart. 
Velpeau§ mentions the history of a person who received a stab in the left 
side. The symptoms which followed were of such a nature that at the time 
the heart was supposed to have been pierced. Nine years after, the man died 
from causes altogether independent of the previous injury. The autopsy 
established the truth of the former diagnosis, as the cicatrix of the wound 
was found in both the pericardium and the right auricle. 

That bodies of different kinds may find their way into the heart and peri- 
cardium of man and other animals, and remain for a long period without 
creating any trouble; has been frequently exampled by different authors. 
Haller|| gives an instance of a needle, and Hennen of a pin, found in the 
heart of a bullock. I once saw a nail imbedded in the heart of a bullock, 
which doubtless had remained for a considerable time in the organ, as the 
metal was quite corroded by oxidation. Professor Gross has in his posses- 
sion a pericardium, which contains an encysted needle two inches in length, 
taken from a man twenty-two years of age, and which gives evidence of 
having been long a harmless intruder-in its present locality. 

TreaTMENT.—The patient must be kept in the recumbent position, with 
the head low, in order to prevent fatal syncope from brain anemia. External 
warmth should be applied to the extremities and along the spine, and opium 
administered to allay pain and quiet fear and nervous restlessness. The hope 
of the surgeon must rest upon the continuance for some time of a condition 
approaching collapse, by which the power of the heart will be greatly weak- 
ened and the stability of a clot more assured. Ifsigns of dangerous reaction 
set in, the tincture of veratrum viride should be employed to restrain the 
action of the organ. Should life be prolonged, and subsequent inflammatory 
phenomena arise, reliance must be placed upon blisters, opium, and heart 
sedatives. 

Hydrops pericardii.—I believe that dropsy of the pericardium rarely follows 
wounds either of this sac or of the heart. Hennen{] mentions a single case, 
in which eight ounces of serum were found in the pericardial sac. Peri- 
carditis, attended with transudation of serum, however, will frequently follow 
other wounds and contusions of the chest, and may also arise from rheumatic 
and other inflammations, as well as from organic disease of the heart. 

* Dictionnaire de Médecine, 1834. 
Surg. vol., p. 528. 
System of Recsgory, vol. ii. p. 606. 
Traité d’Anatomie Chirurgicale, tom, i, p, 604, 2d éd, 


Bibliotheca Chirurgica, vol. ii. p. 378. 
q Military Surgery, p. 413. 
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The symptoms of effusion are pyramidal dullness, and feeble cardiac sounds, 
most distinct towards the upper part of the sternum. In the early stage of 
such accumulations, and when they are the result of chronic inflammation, 
friction-sounds may ‘be recognized. When the collection becomes large, there 
will be irregularity of the heart’s action, a feeble, irregular pulse, and great | 
anxiety and distress in breathing, accompanied with a certain degree of full- 
ness of the parietes of the chest over the region of the heart. The diagnosis | 
should, where the case becomes one of extreme urgency and involves the 
question of operation, be verified by the use of the exploring-needle. 

Tapping the pericardium was first performed in America by Dr. John C. 
Warren in 1852. This was a successful case. The proposal to open the sac 
dates back to the seventeenth century, though its execution, so far as is 
known, was not accomplished until 1819, by Romero, of Barcelona. 

There is a difference of opinion as to the proper place for making the’ 
puncture, some advising the space between the fourth and fifth ribs, some 
the one between the fifth and sixth, and others—among them Larrey—the 
one between the seventh rib and the ensiform cartilage. Looking at the subject 
simply from an anatomical point of view, the space between the sixth and 
seventh ribs, one inch to the left of the margin of the sternum, would appear 
to be the most accessible route to the cavity of the pericardium, remem- 
bering that the internal mammary artery lies a little external to the side 
of the sternum and the intercostal at the lower margin of the rib. As in 
abscesses, the prominence of the swelling should have due weight in deter- 
mining the place of puncture, as the presumption is that the cavity can be 
reached most safely where the bulging is most marked. The resistance 
which the skin offers to puncture should be removed by a preliminary 
incision with a bistoury, through which the trocar should be passed and 
pressed cautiously onward until there is reason to believe that the peri- 
cardium has been perforated, when the stilet should be withdrawn. If no | 
fluid escapes, the trocar must be inserted and carried farther inwards until | 
the collection is reached. To prevent air from entering, a piece of gum 
tubing can be slipped over the canula and its end dropped into a basin of 
water. The aspirator may be more advantageously employed for the purpose 
of tapping. 

The results of the operation will be determined in a great measure by the 
cause of the dropsy. If it arise from organic disease of the heart, the relief, 
of course, can only be of a weed nature. Of the 22 cases collected by 
Giinther, 7 proved successful, 4 died, and in em remainder the result was 
not obtained. 

Dr. John B. Roberts, of Philadelphia, has piabliakiod an analysis of 41 cases 
of paracentesis pericar dii, Of this number “27 were males, 8 females, and in 
6 the sex was not known. The age of the patients was as ‘follows: 11 cases 
were under 21 years, 15 were over 21, and in 15 the age could not be de- 
termined. The oldest person operated on was sixty-eight years of age, and 
was tapped twice, once on the right side of the sternum; the youngest 
was six years old, and was also tapped twice. The result ‘of these opera- | 
tions is extremely encouraging: 19 of the patients recovered, 21 died, and 
1 case remained uncertain as to its termination, yielding 46.34 per cent. of 
recoveries.’”* 

The operation has, I believe, been performed only once in this city, and 
that by Dr. Herbert Norris. The patient did not recover. A noticeable 
feature in this case, I am told by the doctor, was the existence of violent 
movements imparted to the canula by the heart. 

Wounds of the vessels of the thorax.—W ounds of the internal mammary and 
intercostal arteries have already been considered. Wounds implicating the 
great vascular trunks contained in the chest are generally quickly fatal, and 
yet in some rare cases the prolongation of life for a short period of time, in oa 
ope of pressure upon the injured vessel by fragments of bone, balls, 


* New York Medical Journal, December, 1876. 
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clothing, etc., should be incitement enough for the surgeon to make an effort, 
hopeless though it may seem, for the rescue of a dying man. Even a wound 
of the aorta may not prove immediately fatal; and one case is recorded in 
which recovery followed this accident. ‘This is the case of Heil,* in which 
the patient lived a year after a wound of the ascending aorta, and died from 
another disease. Pelletan records the case of a man who lived two months 
after a puncture of the aorta near its origin,f and Saviard that of another, 
who survived the wound eleven days. Acting Assistant Surgeon Pipert 
furnishes the notes of the case of a private, accidentally shot by a pistol-ball 
through the arch of the aorta, who lived long enough to be carried from the 
place where the wound was inflicted to the post-hospital, a short distance off. 
Acting Assistant Surgeon White§ also met with an instance of a punctured 
wound of the aorta, near its root, in which the patient died on the day of its 
‘reception. 

Wounds of the cave terminate fatally, though death is not in all instances 
instantaneous. Acting Assistant Surgeons White and Horton|| each report 
a case of a wound of the descending cava, the first caused by a pistol-ball, 
the patient living long enough to be carried to a convenient post-hospital ; 
na second produced by an arrow, and which did not prove fatal for forty 

ours. 

Wounds of the innominate vessels—In two instances where the innominate 
artery was wounded, one lived twenty-four hours and a second six days. 
How much longer this last case might have survived it is impossible to say, 
inasmuch as death was brought about by an attempt to extract the ball, in 
doing which a furious hemorrhage was provoked, destroying the patient. 

Wounds of the subclavian vessels—A wound of these vessels, though in all 
petty fatal, is not utterly hopeless. Five cases are reported during the 

ar of the Rebellion,** which demanded surgical interference, the patients 
living from two to sixteen days, and in one of which a Confederate surgeon 
successfully tied the left subclavian. 

One of these cases illustrates very forcibly how a ball may not only wound 
a large vessel, but may also at the same time obstruct its canal in such a 
manner as to prevent a fatal bleeding. It was the case of a private belonging 
to the Sixteenth Pennsylvania Cavalry, who was admitted into the Satterlee 
Hospital, August 26, 1864, with a gunshot fracture of the clavicle, first rib, 
and scapula. There was no pulse at the wrist, and both sensation and motion 
were wanting in the arm, on the injured side. On September 1, several spicule 
of bone were removed from the wound. Six days after, hemorrhage occurred, 
when an unsuccessful attempt was made to ligate the subclavian. The patient 
shortly after died, and on making the autopsy the subclavian was found both 
pinned and plugged with spicule of broken bone for two inches of its course. 

TREATMENT.—In wounds of the large blood-vessels of the chest, when life 
is not immediately extinguished by hemorrhage, the duty of the surgeon is 
to disturb the patient as little as possible. If moved into a hospital or other 
place of shelter, it should be done on a stretcher, in the gentlest manner pos- 
sible, keeping the head and shoulders low, applying external warmth, and 
are little heed to collapse. All attempts to explore the wound or to search 
or the foreign body are of secondary importance, especially if there is reason 
to believe that the missile is acting the part of a tampon. Assistants should 
be instructed what course to adopt in case of renewed bleeding, and if the 
vessel is accessible, as the subclavian or the innominate, a cool, decided, and 
persistent attempt should be made at ligation. No patient should be allowed 
to perish unhelped. If there be but a single ray of hope coming from out 
the light of past centuries of surgical history, let the sufferer have the benefit 
of it, and the surgeon’s efforts cease only when death has decided the conflict. 

* Henke, Zeitschrift, 1837. j 
+ Clinique Chirurgicale, 1810, t. iii. -p. 241. : 
tf Circular No. 3, Surg. Genl. Office U. 8. A., p. 35. 3 Ibid., p. 99. 
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Wounds of the sophagus in its thoracic portion are very rare. During 
the War of the Rebellion no cases of such injuries, so far as I can ascertain, 
were observed, save one by Assistant Surgeon J. C. McKee, that of a private 
belonging to the Fifteenth New Jersey Volunteers, who was shot in the chest 
by a conoidal ball at Spottsylvania. After death the cesophagus was found 
lacerated by the missile, which remained in contact with the tube. There 
were no symptoms to indicate the nature of the injury. The only sign which 
would indicate the existence of such a wound would be the escape through the 
external opening of fluids taken by the mouth. Holmes notices a case, taken 
from Boyer’s “Treatise on Surgical Maladies,” produced by a bayonet-stab 
in the chest, through which were discharged different materials swallowed. 
This patient ultimately recovered. The treatment of a case of this nature 
will consist in sustaining the patient by nutritious injections of mill and beef- 
essence thrown into the bowel for several days, until there has been time for 
union to take place. 

Wounds of the Thoracic Duct must be not only fatal, but also among the 
rarest of surgical injuries; and it is difficult to conceive of such an accident’s 
occurring without the participation in the damage of contiguous parts. 


WOUNDS OF THE ABDOMEN. 


Wounds of the abdomen are divided into non-penetrating, penetrating, and 
visceral. 

Non-penetrating Wounds are subdivided into tegumentary and musculo-tegu- 
mentary, and may, in their origin, be contused, incised, punctured, lacerated, 
or gunshot. The frequency of abdominal as compared with other gunshot 
wounds, Otis found to be in the ratio of 3 to 8; and he adds that about one- 
tenth of all who perish in battle die from injuries of the abdomen. 

Contusions of the abdominal walls are quite common, and are the result of 
blows, falls, the passage of wheels, and pressure between opposing forces. 
They are characterized by discoloration or ecchymosis, presenting all shades 
of color,—blue, purple, yellow, and green. These marks are due to the rup- 
ture of vessels, chiefly veins; yet the branches are small, and, being situated 
in the subcutaneous cellular tissue, their rupture produces little inconve- 
nience. Occasionally, especially in the lumbar region, blood-swellings form 
of considerable magnitude. There is another ecchymosis of much greater 
importance. It is preceded by-a diffused swelling, the. discoloration not 
reaching the surface until after three or four days, and, when present, fol- 
lows injuries at the lower and outer portions of the abdominal parietes. This 
condition implies a lesion of deeper and more important vessels, such as the 
deep circumflex iliac. If neglected, sad structural havoc will be committed 
by the extensive separation of the planes of muscular tissue in which the 
blood is situated. In the case of a young boy who was under my care in the 
Pennsylvania Hospital, who had received an injury on the left side of the ab- 
domen, I found this condition to exist to a very unusual degree. These ex- 
travasations may result in abscess, which, if deep, will be of a diffused or non- 
circumscribed nature. Peritonitis may likewise follow even slight contusions. 

The prognosis in contusions of the abdominal parietes is not unfavorable, 
unless there is reason to suspect deep hemorrhage, the formation of abscess, 
or sapere any one of which adds greatly to the danger of the case. 

‘REATMENT.—W hen the contusion consists of a slight ecchymosis, nothing 
more than a stimulating application, such as soap liniment, will be required, 
in order to quicken the absorption of the changed blood. Should a blood- 
tumor result, it must not be opened, unless it provokes an abscess: pressure 
alone, by adhesive strips or by a bandage, will contribute to its removal by 
absorption, though the process may be slow. After a blow above the crest of 
the ilium, should there be a diffused swelling, the case must be watched with 
the most scrupulous care. The introduction of a grooved needle will deter- 
mine its nature, and if it proves to be blood and continues to increase, a free 
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incision should be promptly made, for the double purpose of evacuating the 
accumulation and securing the wounded vessel. When suppuration follows 
contusions or blood-clots, a free incision will be equally imperative. 

Incised and Punctured Wounds.—There are several degrees of these wounds, 
founded upon their depth. They may extend through the integument and 
superficial fascia, through the muscles and aponeuroses to the peritoneum, or 
through all the lamine into the cavity of the abdomen. Transverse wounds 
will gape more than vertical ones. They are produced by knives, razors, 
daggers, sabres, bayonets, horns of animals, etc. When not deeper than the 
subcutaneous tissue, the bleeding is usually insignificant, as the pudics, super- 
ficial epigastric, and superficial circumflex iliac vessels are small. An exception 
to this statement must be made in case the spermatic cord be injured. I have 
seen a troublesome bleeding follow a wound of the spermatic artery. When 
the muscles or aponeuroses are divided, the wound assumes greater impor- 
tance. ‘The deep epigastric, circumflex iliac, and mammary are liable to be 
severed or torn, and are capable, under such circumstances, of giving rise to 
a dangerous hemorrhage. When these wounds are extensive, and situated 
in the median line (linea alba), or above the crest of the ilium, in front of the 
erector spine muscles, they are likely to be followed by such weakness in 
the walls of the abdomen as strongly to predispose the patient to hernial 
protrusions. Their proximity to the peritoneum increases likewise the risk 
of inflammation of that membrane. 

TREATMENT.—The arrest of hemorrhage will demand the first attention of 
the surgeon. If the wound is not deeper than the superficial fascia, little 
blood will be lost, and perhaps no vessels will require the ligature; though no 
branch which shows a disposition to bleed should be allowed to remain un- 
tied. When the muscles are involved, the greatest care must be observed to 
discover and secure any artery which has been injured; and on this account 
there should be no haste in closing the wound, especially when it is situ- 
ated in a locality where a principal trunk,of the parietal vessels is situated. 
If, regardless of this maxim, the parts be sewed together, we may have the 
mortification to find the muscles separated from one another by blood, 
with all the concomitant evils. I have seen a patient almost moribund 
from an oversight of this kind. When compelled to reopen such a wound, 
there will be difficulty in finding the vessel and a strong probability of subse- 
quent abscesses and even sloughing. Six cases of fatal hemorrhage from 
wounds of this kind are noticed in the “Surgical History of the War,” in one 
of which a final resort was had to ligation of the external iliac, without success. 
It will be best to tie both ends of vessels which are found bleeding, enlarging, 
if necessary, the wound for that purpose. It is possible, where the wound 
extends into the muscles, to have interstitial bleeding without any blood 
flowing externally, a fact which should place the surgeon upon his guard 
against such a contingency. When the hemorrhage has been arrested and 
all matters foreign to the parts have been removed, the wound should be 
thoroughly sprayed with carbolic acid and water, and its edges brought 
together by interrupted silver sutures, inserted sufficiently deep to include all 
the divided structures. This direction must be faithfully observed, otherwise 
the retraction of the muscular fibres will greatly weaken the parietes. This 
deep stitching has been thought by some to be unnecessary, because, they 
say, the threads soon cut through the included muscles. If, however, a sufii- 
cient hold is taken, this will not follow until a bond of connecting material 
has been provided. The most difficult region in which to secure union is the 
epigastric. The sparse amount of connective tissue renders the skin less 
extensible and more prone to gape. After the closure of the wound and its 
protection by carbolated gauze and rubber tissue or by a water pledget, a soft 


compress should be placed over the dressings and the abdomen surrounded 


by a broad bandage, its walls being relaxed by raising the shoulders of the 
patient. Rest in the recumbent position, a restricted diet, and opium if pain 
is present, constitute the remaining treatment. If the wound is quite small, 
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and not deeper than the integument, after its closure we may be content with 
a compress kept in place by one or two adhesive strips. 


. 

Penetrating Wounds.—T wo varieties of penetrating wounds of the abdomen 
are recognized: one without and one with the escape of a portion of the 
viscera. The peculiar structural arrangement of the abdominal walls—that 
is, the planes of muscular tissue running in different directions, downwards, 
upwards, and transversely—admits of the abdominal parietes being incised 
to a considerable extent and yet no visceral protrusion following, as some of 
the muscular fibres will always remain undivided and will immediately close 
over the opening on the withdrawal of the vulnerating instrument. In other 
instances, even when the opening is quite small, a portion of intestine or 
omentum will press its way through. In such cases the wound will gener- 
ally be located in the linea alba or near to the linea semilunaris, where the 
tendinous or aponeurotic structure prevails. 

Whether with or without protrusion, penetrating wounds are fraught with 
danger, from the consequent risk of peritonitis. It is true that traumatic 
lig gene like traumatic pleuritis, has no great tendency to become general, 

ut is usually circumscribed or limited to the vicinity of the wound, and is 
not likely to exceed the legitimate demands of repair. When it transcends 
this it is probably due to an accumulation of blood or pus acting the part of 
an irritant. These two elements of evil cause much of the surgeon’s anxiety. 

Though it is exceedingly rare for the viscera to escape injury in penetratin 
wounds, yet there are some very remarkable cases im which it is believe 
that not only balls but even sabres have passed through the abdomen with- 
out damaging any portion of its contents. While the possibility of such an 
occurrence is not to be denied, there can be little doubt that many so recorded 
are without sufficient evidence to justify their being accepted as trustworthy. 
Dr. Hare,* of New Hampshire, relates the case of a boy, fifteen years of 
age, who, in sliding from a hay-mow, came in contact with a barbed hay- 
hook, which entered the perineum, passed obliquely beneath the pubis, and 
emerged at a point two inches below the umbilicus and one inch from the 
right side of the linea alba. The hook being separated from the handle, the 
two parts were removed. In three weeks the patient was well. A still more 
remarkable example of a penetrating wound is given by Dr. Houston,} the 
nature of which was clearly established by an autopsy sixteen years after the 
injury. The case was that of a woman, who, in slipping down from a hay-mow, 
struck upon the handle of a pitchfork, which, entering the vagina, passed 
through the pelvis and abdomen in the midst of the viscera, perforated the 
diaphragm, and, after traversing the chest, struck against the second rib. 
The handle was removed and the patient recovered. The opening in the 
diaphragm did not heal; and when the examination of the body was made, 
a portion of the abdominal viscera was found in the chest, a fact which ex- 
plained the peculiar gurgling sounds that were often heard in the thorax 
during the life of the woman. 

Penetrating wounds with protrusion—The degree of protrusion will be de- 
termined by the extent of the parietal wound. The omentum, from its 
extent, and the small intestines, from their mesenteric attachment, having 
the greatest latitude of movement, are peculiarly prone to escape. I have 
seen large portions of the bowels force themselves through a very small 
aperture in the abdominal walls. These accidents not unfrequently follow 
fights in which one or other of the parties is cut with a knife. 


TREATMENT.—When the case is one of simple protrusion, without intes- 


tinal or omental injury, the parts should be returned into the abdomen with 
the least possible delay. It should not be forgotten that every moment the 
viscera remain outside of their normal cavity exposed to the air, the danger 
of inflammation is increased. It is not uncommon in wounds received in 
street encounters to find the parts soiled with dirt and particles of gravel, 


* Boston Medical and Surgical Journal, vol. xxii. p. 71. Tt Ibid. 
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All such matter must be carefully removed by the douche. The water should 
be warm, and may be applied by being squeezed from a sponge or thrown 
from the nozzle of a syringe. It is not always an easy task to restore the 
protruded structures. They may be constricted by the edges of the wound 
and refuse to recede. Under such circumstances the body should be bent or 
flexed so as to relax the parietes and admit of the widest separation of the 
opening. ‘To secure the full value of this position, either the fingers or 
retractors should be inserted on each side of the wound and the walls of the 
body be well drawn forward. Should the difficulty consist in the intestines 
being distended with gas, the gut must be gently compressed between the 
thumb and finger, in order to force the air into that part of the bowel which is 
within the abdomen ; if successful, the collapsed tube can be readily replaced. 
The gas may be removed also by making minute punctures in the intestine 
with a needle, though the practice is not to be commended. If these different 
plans fail, the wound should be enlarged with a probe-pointed bistoury, the 
intestine at the same time being guarded by the fingers against injury. 

Where the wound is large, and when several coils of intestine have escaped 
and become filled with air, much difficulty is often experienced in consequence 
of the involuntary efforts of the patient extruding them as often as they are 
returned. The remedy in such cases is the use of an anesthetic preliminary 
to efforts at reduction. On returning the prolapsed viscera, the omentum 
should have precedence of the intestine, when both are present. If reduced 
together or in mass, there is danger of the bowel becoming so entangled in 
the folds of the omentum as to create obstruction or strangulation. This 
was the case in two instances which I can recall. 

It is worthy of notice that the intestines in being restored are sometimes 
forced between the parietes and the reflected peritoneum, an error which may 
be readily committed, and which is best avoided by following the receding 
mass with the fingers and ascertaining in this way that the wound is entirely 
clear of obstruction. Should a portion of the omentum be strangulated in 
the wound for some time before application is made for relief, it will in all 
probability be found adherent to the circumference of the opening, and per- 
haps its vitality destroyed. Whether this last be the case or not, it will be 
obviously improper to attempt its reduction. Such adhesions cannot be 
broken up with impunity, and if this were done, to restore a mass of de- 
teriorated structure after so long a sojourn outside of its normal cavity 
would be only to cast a firebrand into the abdomen. The protruded portion 
should be surrounded with a ligature on a level with the parietes, and the 
mass cut away, allowing the stump to cicatrize in the wound. I have re- 
moved large portions of the omentum in this way with entire success. After 
the reduction of the intestines the wound must be carefully examined, and 
any vessels requiring ligature are to be secured. Next in order is the closure 
of the divided parts; and here the rule to include all the structures which’ 
have been severed applies with increased force. It'was some time before I 
could accept this method, believing that the peritoneum was so resentful of 
irritation that the prick of a needle must tend to kindle inflammation; but I 
have long since learned better, and now know that to neglect its inclusion 
with the other components of the abdominal walls is to leave the patient 
exposed to the very evil which it is vital to avoid. The sutures—which 
should be silver or carbolized catgut—must accordingly be carried through 
all the layers, including the peritoneum, and in sufficient numbers to bring 
them accurately together, thus obviating any vacuities that might other- 
wise remain in the cellular tissue which connects the peritoneum to the 
parietes, and thereby preventing interstitial extravasation. The additional 
treatment, including dressings, position, and constitutional management, 
does not differ from that described under non-penetrating wounds. 

Rupture of the abdominal walls without the integument being broken— This 
injury is not common, but may exist without lesion of the abdominal con- 
tents. The causes which produce such a rupture are falls, the passage of 
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wheels, tetanus, etc. Professor Da Costa witnessed the case of a cavalryman 
who, in consequence of a fall from his horse, had the left rectus muscle torn. 
The umbilicus protruded very much as the effect of the injury. A painter 
was brought into my hospital ward having fallen from a second-story window 
upon the pavement. He was restless, pale, cold, and almost pulseless. There 
was no wound of the integument, but on the left side of the abdomen, a 
little above Poupart’s ligament, there was a marked bulging, very resonant 
on percussion, yielding a gurgling sound, and which I regarded as a portion 
of the intestine that had passed through a rent in the broad muscles. A 
post-mortem shortly after his admission verified the existence of this lesion. 
Pollard* gives a case of rupture of the rectus muscle in a hospital patient 
who fell against a bed-post; and the same author thinks that in such in- 
stances there may have existed a previous muscular degeneration predis- 
posing to a lesion of this nature. The symptoms of rupture are very much 
those of internal hemorrhage, though it does not ‘necessarily follow that 
much blood is lost. The face is pale, the pulse small and feeble, the skin cold 
and clammy; there is a sense of extreme prostration, accompanied with 
anxiety, restlessness, and tossing about of the patient. 

TREATMENT.—In order to bring about reaction, external warmth should be 
applied, and wine or brandy administered internally. I do not attach any 
importance to the use of milk, beef-tea, or other articles of liquid nourish- 
ment. In the condition of shock they are not appropriated, and, lying in the 
stomach, do more harm than good. Stimulants also remain without being 
absorbed, and for this reason should be exhibited in small amount and at 
considerable intervals. Should the patient survive for any length of time, 
it may be necessary to cut down and restore the intestine. Such an oper- 
ation would certainly have been demanded in the above-mentioned case 
which came under my care, had death not taken place early, as the rent 
had produced strangulation of the bowel. If by position and taxis the 
intestine can be restored, and retained by a compress and bandage, such a 
plan should be adopted in preference to an operation; but if not, there is 
no reason why the skin should not be divided, the constriction relieved, the 
bowel reduced, and the parts united by deep sutures, which will conduce 
to establish a stronger bond of union than that which results from cicatriza- 
tion without sewing. 


Penetrating Wounds implicating the Viscera.—Wounds of the Stomach.— 
The epigastric region is a dangerous locality in which to receive injuries. 
blow applied here with much force has frequently been followed by death 
without, it is said, any appreciable lesion. This is possible, owing to the 
proximity of the great solar plexus; though I doubt not that, if a careful 
examination had been made in such fatal cases, in most of them, at least, 
sufficient visible explanation would have been found for the unfortunate 
result. I was once called to see a miller who had been thrown violently 
from a horse, striking the abdomen just below the sternum against the 
corner of a wall. Though greatly shocked, he was able to rise and walk 
three-fourths of a mile to his home, where he died in a few hours in an agony 
of pain such as I have never witnessed in any other case during all my pro- 
fessional life. There was no abdominal distention or tenderness, no marked 
pallor or moist cold skin, no vomiting or hiccough, nothing indeed to indicate 
extravasation, hemorrhage, or peritonitis; and yet I cannot doubt that the 
man had a rupture of the stomach. So dangerous are injuries of this region 
pri ha in the pugilistic ring it is considered “ foul” to plant a blow below 
the belt. 

The danger is enhanced if at the time of receiving an injury the stomach ~ 
is distended with food or gas. Dr. Collins} narrates the case of a boy who 
fell twelve feet shortly after eating a hearty meal, producing a rent two 


* Holmes’s System of Surgery, vol. ii. p. 629. 
t Boston Medical and Surgical Journal, vol. xxiii. p. 202. 
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inches long on the anterior surface of the stomach near the pyloric extremity, 
which proved fatal in nine hours. Mr. Bryant records an instance of rupture 
of the mucous membrane of the stomach of a child seven years old, produced 
by a blow when the organ was distended with food. 

Rupture sometimes follows the distention of, the organ after eating a liberal 
meal, in consequence of the coats having been eroded from a carcinomatous 
ulcer. A paper-hanger who had for several years suffered from dyspeptic 
symptoms, after taking breakfast left his house in his usual health, to enter 
upon the duties of the day. He had scarcely passed the yard gate when he 
fell to the ground as though shot by a pistol-ball. On my visit a few hours 
after the accident, in consultation with his physician, we found him pale, 
cold, vomiting, and almost pulseless, with distended abdomen, and suffering 
intense pain. The opinion entertained at the time was that the stomach had 
been ruptured from cancerous ulceration. The autopsy established the cor- 
rectness of the opinion. A contusion of the stomach may be followed by a 
circumscribed slough, the separation of which, several days after the injury, 
will probably be followed by a sudden and unexpected death. 

Symptoms of rupture of the stomach_—The signs which indicate such an acci- 
dent are extreme prostration, intense pain, and vomiting of blood together 
with other matters. In the course of a few hours the features shrink, the 
face assumes a Hippocratic expression, the abdomen becomes tender, the 
patient lies upon the back, with the thighs drawn up, indisposed to make 
the slightest movement; the pulse is feeble and frequent, the skin cold and 
clammy ; in fine, all the symptoms of intense peritonitis are present, the scene 
closing with retching, hiccough, and death. 

Incised, punctured, and gunshot wounds of the stomach are generally 
fatal, though there have been a few instances of recovery, so that we need 
not utterly despair in such cases. Every one is familiar with the case of 
Alexis St. Martin, whose stomach, by means of a gastric fistula, has en- 
lightened physiologists so much on the subject of digestion. This man 
still lives, and enjoys good health at the age of about seventy-three years. 
Physick* relates the case of a man who was under the care of Dr. Archer, 
of Maryland, who, shortly after a hearty meal, received a wound of the 
stomach two inches long, through which passed meat and cabbage. In the 
absence of medical assistance at the time, a shoemaker sewed up the opening 
in the parietes. This was subsequently opened, and the patient made a good 
recovery. Dr. Peters,} of the United States Army, reports the case of Private 
Bowers,{ who received a shot wound of the stomach at South Mountain, which 
wound discharged for two months through a fistulous opening in the ab- 
dominal walls, but afterwards healed. No less than nineteen cures of wounds 
of the stomach were reported during our recent war; but, under the search- 
ing criticism of Dr. Otis, these were reduced to the single one of the 
private above named; and even this is not free from doubt as to the correct- 
ness of the diagnosis. Guthrie records several cases of cure of wounds of 
the stomach. The cause of death after such injuries is extravasation into 
the peritoneum, followed by shock and exhaustion. It is a curious fact that, 
in exceptional cases, the contents of the stomach do not escape, although the 
viscus may be filled with food. Dr. R. K. Smith§ saw a wound one inch in 
length at the cardiac end of the stomach, and, though the organ was full 
at the time, there was no extravasation or vomiting, though the patient 
lived twenty-six hours. An occurrence of this kind is probably due to 
paralysis of the muscular coat, which often follows wounds of the hollow 
viscera and arrests their movements. 

Symproms.—The signs of a wound of the stomach are shock, pain, abdom- 
inal distention, vomiting of blood and other matters, preecordial distress, and 
hiccough. The least equivocal of these are vomiting of blood, pain, and col- 
lapse; and when these are associated with the escape of the contents of the 


* Gibson’s Surgery. + Surgery of the War, Part II. vol. ii. p. 42. 
t Ibid., vol. ii. p. 46. % Medical Examiner. 
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stomach through the external opening, the nature of the accident admits of 
scarcely a doubt. 

The establishment of a fistulous opening very commonly follows, should the 
patient survive the injury sufficiently long. 

TREATMENT.—In cases of suspected rupture nothing can be done except to 
palliate: external heat should be applied to the extremities, and opiates freely 
administered, either hypodermically or by the rectum. If the stomach pro- 
trudes, the wound should be sutured and the organ relaxed after the manner 
described in detailing the treatment of intestinal protrusion. The external 
opening being closed, as in parietal wounds, the patient is to be kept upon 
the back, with the shoulders and limbs elevated, and both the general system 
and the peristalsis of the organ kept quiet by the subcutaneous use of mor- 
dag or by suppositories of opium. No nourishment should be administered 

y the mouth for at least eight or ten days, the patient in the mean time 
being sustained by enemata of milk, beef-essence, and brandy. , The urine 
should be drawn with the catheter, and no efforts at defecation allowed for 
ten or twelve days. . 

Where no protrusion of the organ exists, and yet the evidences of a wound 
are present, shall the seat of injury be sought after and the stomach be drawn 
out and sutured? If, on stretching the parietal opening, the wound is dis- 
covered, this of course will be the proper practice: even a certain amount of 
search, made with due gentleness, is allowable. Should the wound of the 
organ be found lying against the external opening and the contents passing 
through, it has been debated whether to leave it undisturbed, to stitch it to 
the margins of the abdominal opening, or to draw it out, sew, and return. 
When the wound does not exceed one inch in length, and has been seen 
within twenty-four hours, the viscus should be drawn out, stitched, and re- 
stored to its cavity. When much larger, it will be wiser to stitch it to the 
‘ external opening; and if thirty-six hours have elapsed, it is better to leave 
it to natural processes, as by that time adhesion between the margins of the 
wound and the parietes will have commenced. 

These injuries are prone to terminate, should the patient live sufficiently 
long, in gastric fistula. A number of such cases were noticed during the War 
of the Rebellion. These openings may remain permanent, as in the case of 
Alexis St. Martin, or gradually close, as in the one recorded by Dr. Peters. 
When there is a natural tendency to cicatrize, it may be facilitated by occa- 
sionally penciling the orifice with a crayon of nitrate of silver. 


Rupture of the Intestine-—A blow or fall upon the surface of the abdomen 
will sometimes produce a rupture of the intestine without any external lesion. 
The probability of such an accident is increased if at the time of receivin 
the injury the bowel is distended with flatus. Dr. E. K. Sanborne, of Lowell, 
Massachusetts, records a case of rupture occurring in an adult, who was 
struck on the abdomen by the handle of a hand-cart and at the same time 
pressed against a wall. The man was able to wheel his cart across the yard, 
but was immediately afterwards seized with intense pain, and died in forty- 
six hours. The autopsy revealed a rupture extending not only through the 
entire gut, but also one inch into its mesenteric attachment. 

Dr. G. W. Otis witnessed an instance of rupture of the ileum, produced by 
a blow over the right iliac region from the fist of a fellow-workman, from 
which the patient died in twenty-four hours;* and another case has been re- 
ported by Dr. Cabot,} in which a young man, aged nineteen, was kicked in 
the abdomen by a horse and died in twenty-eight hours, the jejunum havin 
in it a rupture one inch in length. Instances are recorded in which the peri- 
toneal coat of the intestine has been alone ruptured, either from external 
violence or from extreme flatulent distention. 

When rupture of an intestine takes place, it is followed by extravasation 
of its contents and by hemorrhage into the peritoneal sac. 


* Boston Medical and Surgical Journal, vol. ii. p. 7. t Ibid., vol. Ivi. p. 498. 
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Symproms.—The symptoms which follow rupture of the intestine are not 
unlike those which indicate a similar injury of the stomach. These are 
intense pain, a slow and feeble pulse, pallor, and vomiting. The abdomen, 
though not swollen, soon becomes tender, and towards the last distended ; 
the features shrink, the face assuming a Hippocratic appearance ; the strength 
rapidly fails, and death usually follows in from twenty-four to thirty hours. 

The post-mortem appearances are those of a rapidly-developed peritonitis. 
The intestines are deeply injected, covered with patches of lymph, their con- 
volutions glued together at different points with plastic matter, and the peri- 
toneal sac containing fiecal matter, and a blood-stained, dirty, or greenish 
fluid, in which float particles of exudation. Upon opening the abdomen an 
exceedingly fetid gas sometimes is discharged, a single inhalation of which I 
have known to induce a degree of poisoning from which the person did not 
recover for several weeks. 

Rupture of the peritoneal coat alone, it is thought, can be diagnosed from 
that which involves the entire thickness of the intestinal tube. In the former, 
vomiting is absent; in the latter, it is present: in the former, the patient is 
exceedingly restless and constantly changing place in the bed; in the latter, 
the position is a fixed one. The pain is also less severe in the incomplete 
than in the complete rupture. 

TREATMENT.—W hen the intestine is torn, little can be done, except to miti- 
gate suffering. Opium, in some of its forms, must be our chief reliance, either 
given by the mouth, by the rectum, or hypodermically. Hot fomentations 
will aid in alleviating the distress, and a little brandy-and-milk may be given 
from time to time. Perforation of the intestine, such as occasionally takes 
place in enteric fever, may occur, and yet the patient survive. This was 
certainly true in the case of a prominent surgeon of Philadelphia. 


Wounds of the Intestines without Protrusion—These wounds may be in- 
cised, lacerated, punctured, and gunshot. In looking into the abdomen 
when its anterior wall is opened, and observing how closely the contents are 
packed together, it would seem impossible that any body should enter or 
pass through the cavity without inflicting a fatal injury; and yet there are 
not wanting instances in which it has been traversed without any harm to 
the viscera resulting. This I can understand when the vulnerating body is 
blunt; but when it is sharp-pointed, like a bayonet or a sword, or when the 
missile is a ball, such harmless passage is to me so incomprehensible that I 
cannot assent to those marvelous cases which are recorded, believing that 
some error must have existed. 

The manner in which the intestines are convoluted or coiled renders them 
exposed to multiple wounds. 

he jejunum and ileum suffer most, in consequence of the large space which 
they occupy in the abdomen. 

Whilst all intestinal wounds are very fatal, those of the large intestine are 
less dangerous than those of the small. This is due to three causes: first, to 
the absence in the former, at certain portions, of a peritoneal covering, as in 
the posterior surface of the ascending and descending colon; second, to fixed- 
ness of geen third, to the comparatively solid nature of its contents. The 
effect of mobility and extensive peritoneal investment is well illustrated by 
the fact that wounds of the transverse are more fatal than those involving 
either the right or the left colon. Forty-one cases of wounds of the colon 
during the fate war are known to have recovered. Injuries implicating 
the caput coli and the descending colon furnished the largest number of 
recoveries. . 

Balls and other bodies sometimes enter the intestine and are voided by 
stool. In most cases it is doubtless the colon into which the missile. passes. 
Dr. Forbes* reported two very interesting cases of this kind. In one a ball 
entered the chest just above the right nipple, and, from the direction in which 


* Transactions of the Philadelphia College of Physicians, 3d Series, vol. ii. p. 183. 
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it was fired, most probably wounded both the lung and the liver. The patient 
expectorated a bloody sputum. Eighteen days after, the ball, weighing fifty 
grains, was passed at stool. The second case was that of a lad who was shot 
by his companion in the abdomen, the pistol being charged with gravel-stones. 
Ten days subsequent to the injury, the boy passed four of these stones by 
stool. Both patients recovered. 

Small wounds of the bowel are not necessarily followed by an escape of its 
contents. Three conditions follow, which offer an obstacle to such a result, 
viz., a temporary paralysis of the muscular coat; a contraction in the sides 
of the wound, reducing materially its size, as shown by the experiments 
of Professor Gross; and a protrusion of the mucous membrane acting as an 
obturator. In the case of a Ute Indian, who died in my hospital ward from 
chronic diarrhcea the result of extensive ulceration of the colon, a perfora- 
tion in the duodenum the size of a quarter-dollar existed, which was so com- 
pletely closed by the prolapsed mucous membrane that nothing had escaped 
from the bowel. 

The fatality of penetrating wounds of the abdomen is very great. The 
records of the War of the Rebellion exhibit a mortality of 87.2 per cent., 
3031 having died out of 3717 cases, the undetermined cases being rejected. 
Taking into account all wounds of the belly where the result was ascer- 
tained, 3227 died, or 48.2 per cent.; and of those positively known to be 
intestinal wounds, 9 in every 10 were fatal. The analysis of 3134 flesh 
wounds yielded a mortality of 25.3 per cent. This is certainly too heavy a 
death-rate, and is so regarded by Dr. Otis, who explains it as oe due to 
the inclusion in the estimate of 1000 cases the result of which was not known.* 

Symproms.—Among the most constant signs of a wounded intestine with 
extravasation are meteorism and the passage of blood, followed by pain, peri- 
tonitis, a quick and feeble pulse, coldness of the surface, a dorsal decubitus, 
rapidly failing strength, and hiccough. The escape of fecal matter externally, 
which sometimes follows incised wounds, is a still more significant sign; in 
this case the damaged portion of the intestine generally lies at the opening 
in the parietes. . 

Resonance after abdominal injuries must not be regarded as decisive of an 
intestinal wound. Spinal shock is followed by the same phenomenon, from 
enfeeblement of the muscular walls of the bowel. After wounds of the ab- 
domen, air may be discovered in the walls as well as in its cavity. There 
are two ways in which this can occur: first, the air may escape from a 
wounded bowel, and, in addition to entering the vans of the peritoneum, 
may find its way between the parietal peritoneum and the transversalis mus- 
cles, spreading through the subperitoneal connective tissue and gradually 
reaching the subcutaneous tissue; second, the air may enter from without 
through the external wound, and be disseminated between the laminez of 
the parietes. It will be recognized, when so situated, by the crackling or 
crepitating sensation communicated to the fingers on pressure. Erichsen} 
mentions a case of emphysema following a puncture of the bladder through 


the rectum. The air entered the subperitoneal connective tissue, and passed 


through the ischiatic openings, and down upon the back of the thigh. 
TREATMENT.—The treatment of intestinal wounds without protrusion con- 
sists in the administration of a sufficient amount of opium or morphia to sub- 
due pain, to maintain the muscular coat of the bowel in a state of rest, and 
to insure absolute quiet of the whole body. The use of a little milk after the 
first thirty hours is allowable, but it should be given in small quantities and at 
considerable intervals. Should the patient survive, the bowels are not to be 
disturbed for twelve or fourteen days, and then very gently by a little Ro- 
chelle salts. The use of injections must be avoided, for, should the wound be 
in the large bowel, the distention from their use might endanger the cicatrix. 
The propriety .of enlarging the parietal wound and seeking for the 


damaged intestine, in order to unite its edges by suture, and at the same 


* Surgical History of the War, Part II. vol. ii. p. 202. } Erichsen’s Surgery, vol. i. p. 560. 
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time to remove all extravasations, has been suggested by some writers. 
Professor Dugas, of Georgia, in a paper read before the International 
Congress at Philadelphia in 1876,* strongly advocated this course. He 
thinks that death in such wounds is oftener the result of septicemia than 
of peritonitis, a conclusion in which I do not concur. 

Several reasons may be urged for non-interference in such cases. First, 
the uncertainty as to the injury sustained by the abdominal contents until 
the development of those inflammatory changes which no operation could 
improve; second, the danger of disturbing adhesions which constitute the 
safety of the patient (the death of Fisk, who was shot by Stokes, in New 
York, it is alleged was due to meddlesome explorations); and, third, the 
increased risks of peritonitis by further incision of the peritoneum and by 
handling the intestines in search of the supposed wounds. 

Where, however, the rational signs of a lesion of the intestine are present, 
such as the appearance of feculent matter in the opening, it would be proper 
to enlarge such a wound for the purpose of removing either blood or fieces, 
the presence of which could not fail to excite destructive peritonitis, and 
in order to suture the injured intestine. Where the surgeon does not see 
the case until eight or ten hours after the occurrence of the accident, and 
finds the contents of the bowel discharging through the parietes, any at- 
tempt to draw it out, either with or without enlarging the wound, in order 
to apply sutures, will be improper. It must be left alone, as also the open- 
ing in the walls of the abdomen. Even in the short space of a few hours 
the intestines and parietes will begin to adhere, constituting the chief hope 
for the safety of the patient. 

Wounds of the intestines and omentum with protrusion—These injuries are 
more favorable than those in which the wounded bowel does not protrude, 
as fecal extravasation into the peritoneum is not so liable to follow, pro- 
vided the protrusion occurs immediately on the reception of the wound in 
the parietes, as is the case in most instances. When the resistance of the 
abdominal walls is removed by an incised wound, the escape is usually with 
considerable force, not inappropriately termed “gushing out;”’ and this 
movement is ‘an important element in determining the intestinal injury, 
as by it the bowel is pressed against the vulnerating body. Dr. A. R. Kil- 
patrick, of Woodville, Mississippi, relates the case of an abdomino-intestinal 
wound in a colored man aged forty-seven years, caused by an axe flying 
from its helve while in the hands of a fellow-workman, which, striking the 
abdomen and dividing the recti muscles transversely, inflicted a wound six 
inches in length. Closely following the falling axe was a hat-crown-full of 
intestines, consisting of colon, ileum, and jejunum. They remained in this 
situation for one hour and a half before being seen by the doctor, at which 
time stercoraceous matter and some melon-seeds were seen passing from the 
injured bowel. The sound viscera being returned into the abdomen, the 
wound of the intestine was closed by sutures, both ends of which were 
brought out of the external opening, and the abdominal wound closed by 
interrupted sutures. In three days the intestinal sutures came away, and 
on the eighth day a large quantity of bloody serum and feces was dis- 
charged through the parietes of the abdomen. In twenty hours the wound 
had closed; and the patient recovered.f This case serves to illustrate the 
rapidity with which adhesion of the bowel to the walls of the abdomen takes 
place, thus forming a barrier to surrounding extravasation. 

TREATMENT.—If the omentum is injured, the torn vessels must be care- 
fully searched for, each one ligated with the animal ligature, both ends being 
cut off, and the mass returned. When it is much lacerated, with the certain 
prospect of sloughing, the mass should be surrounded with a silk ligature, the 
damaged part cut away, and the sound portion restored to its proper cavity, 
the stump being secured in the external wound, through which the ends of 
the ligature are allowed to hang. The extent to which the omentum may be 
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removed is well illustrated in a case related by Dr. J. B. Stanton, of Ellicott- 
ville, New York.* A woman aged thirty, seven months advanced in preg- 
nancy, had the abdomen ripped open by the horn of a cow. The intestines 
protruded in mass, the liver and stomach were exposed to view, and the 
omentum was so torn that it was removed entire, weighing, it is said, about 
seven pounds. On the fourth day the woman aborted, the child living only 
three hours, the patient, however, making a rapid recovery in twenty 
days. 

if the displaced omentum has been allowed to remain in the wound until 
adhesion has taken place, no attempt should be made to restore it: it must 
be permitted to slough off, or it may be surrounded by a ligature on a level 
with the skin and the protruding part cut away. 

The management of a wounded intestine must be regulated by the extent 
of the injury. When it is a small puncture, not exceeding one-eighth of an 
inch, the sides of the opening are to be picked up with a pair of forceps and 
surrounded by a ligature, as one would tie the mouth of a sack: both ends 
of the thread are to be cut off. (Fig. 231.) When the wound to be closed 
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is an incised one, a number of variously-formed sutures have been suggested 
for the purpose, as the glover’s, interrupted, Gely’s, and Lembert’s. The 
last, or Lembert suture, is to be preferred. It is an interrupted one, and 
consists in introducing and bringing out a silk thread after the manner 
shown in Fig. 232. The exit of the needle on one side and its entrance on 
the other should be three-eighths of an inch from the margins of the wound, 
the middle suture being first inserted. The distance between the stitches 
ought not to exceed one-fourth of an inch, and when the requisite number 
are deposited the ends are to be tied together and cut off close to the knot. 
The bowel, being sutured, is next restored to the abdominal cavity. 

The advantage very justly claimed for this suture is the influence which 
it exerts in inverting the external coat of the intestine, by which its serous 
surfaces are brought in contact, thus counteracting the tendency to eversion 
and the protrusion of the mucous membrane of the intestinal wound, an 
_ accident which would greatly delay, if not defeat, the union. 

What is the fate of the sutures? Their first effect is to excite a local peri- 
. tonitis, during which they are covered with an inflammatory transudation, 
or are temporarily encysted. After this the threads begin to advance to- 
wards the interior of the bowel by ulceration, the external wall of lymph 
preventing the products of the ulceration from coming in contact with the 
peritoneum. The sutures finally reach the cavity of the intestine, and are 
passed with the feces. In the process of healing, the intestine at and around 
the wound becomes adherent to the surrounding parts, that is, to adjoining 
loops of the bowel, to the omentum, or to the parietes of the abdomen. 
After the sides of the wound unite, the redundant lymph is absorbed. The 
mucous membrane heals slowly, chiefly on two accounts, viz., from contact 
with the intestinal contents and secretions, and from the disturbing influence 
of the peristalsis. In cases where the wound in the intestine is a lacerated 
one and its edges very ragged, and where in all probability sloughing will 
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Manner of tying a small punctured wound. Lembert’s suture for intestinal wound. 
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follow, it is better to trim the irregularities away before closing. After the 
sutured bowel has been restored to the abdomen, the external wound must 
be closed by deep interrupted sutures, including the parietal peritoneum, and 
the parts covered with a piece of lint moistened with carbolated oil. 

When the intestine is divided across, all attempts to unite the two parts 
by introducing the end of one piece into the canal of the other, or by the 
inversion and abutment of the serous surfaces, the adjustment being main- 
tained by sutures, will prove useless. Under such circumstances the ends of 
the intestine must be brought into the external wound and made fast to its 
circumference by passing sutures at several points between the two. An 
artificial anus is to be expected, which, though a disgusting and distressing 


- condition, is not irremediable. 


The suture of Gely (Fig. 233), though capable of closing an intestinal 
wound and at the same time of producing inversion of the serous coat, is 
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Gely’s suture for wounded intestine. Glover’s suture for closing intestinal wound. 
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inferior to and more difficult of application than that of Lembert. The 
glover’s suture (Fig. 234) has been employed for stitching incised wounds 
of the bowel; but the objection to its use is the difficulty with which the 
serous surfaces are brought together. 

The after-treatment of intestinal wounds consists in enforcing absolute 
rest, the use of opiates in quantities sufficient to control the peristalsis of the 
bowels, and the administration of a little milk at intervals of three or four 
hours for the first four or five days, after which the quantity may be some- 
what increased, and in two or three days more may be supplemented with a 
little beef-essence. The bowels should not be disturbed earlier than the four- 
teenth or fifteenth day, and then by the gentlest laxative, such as a pill con- 
sisting of the extract of belladonna with a little rhubarb and aloes, or small 
doses of castor oil. If the wound is not in the large intestine, an enema will 
answer in place of the pill. 


Wounds of the Liver and Gall-Bladder.—The liver may be ruptured without 
an external wound, in like manner as are the stomach and intestines. The 
passage of a wagon-wheel, a grazed shot, a blow, or a fall upon the side are 
some of the causes which produce this injury. Rupture may affect either 
surface of the liver: Mr. Bryant thinks the upper is oftener ruptured than 
the lower. The injury may exist without laceration of its peritoneal coat. 

The liver is sometimes wounded by fragments of broken ribs, with or 
without an external opening. It is also the subject of incised, punctured, 
and gunshot wounds. The gall-bladder may be wounded in common with 
the liver, or independent of the latter. It is sometimes opened by ulceration 
excited by the presence of gall-stones. 

Symproms.—The signs of a wound of the liver are extreme prostration, 
from hemorrhage (the organ being exceedingly vascular), vomiting, the 
discharge of bile through the external opening,—when such is present,— 
jaundice, thirst, and often itching of the skin. The contact of the biliary 
secretion—whether from the liver or from the gall-bladder—with the peri- 
toneum will excite inflammation of that membrane. 

Proanosis.—The prognosis is exceedingly unfavorable. Should the patient 
survive the loss of blood, there remains the risk of peritonitis, and still later 


362 INJURIES OF THE ABDOMEN, 


that of abscess. Should the serous covering of the organ remain intact, the 
prospect of recovery is enhanced, as the bleeding will be limited in amount, 
and the peritoneal sac will be saved from contact with either blood or bile. 
Hennen gives two and Guthrie five cases of recovery after wounds of the 
liver. Dr. Andrews, of this city, also saw a case in which an extensive wound 
of this organ was followed by restoration to health. 

Dr. Otis, with his usual care, admits thirty-two indubitable recoveries after 
shot wounds of the liver, twenty-three of which were complicated by injury 
of the other viscera of the abdomen. A very interests of lesion 
of the liver was under the care of Dr. Morton at the Pennsylvania Hos- 
pital. The rupture was nearly five inches in extent, and at the time of the 
patient’s death had almost entirely cicatrized. Few recoveries follow a 
wound of the gall-bladder. Two such are among the cases of liver wounds 
reported by Dr. Otis.* Stromeyer records only a single instance in which 
a patient got well after such a wound. 

TREATMENT.—The treatment consists in giving opium to relieve pain and 
secure rest. Inflammatory symptoms must be met with the usual anti- 
phlogistic remedies. Ifthe signs of internal hemorrhage are present, wine 
of ergot with gallic acid should be administered, and absolute rest enforced. 


Abscess of the Liver.—This may be the result of a wound or contusion of 
the organ, or it may arise from dysenteric, miasmatic, or malignant causes. 
These abscesses open in various directions; sometimes into the duodenum, 
sometimes into the bronchial air-passages, in rare instances into the cesopha- 
gus, but most frequently externally, through the walls of the abdomen. In 
a case which I once had under my care, the abscess was discharged through 
a small opening into the cesophagus immediately above the diaphragm. 
Whatever direction the purulent matter takes, it is generally preceded by 
inflammatory adhesion of the adjacent parts, so that a dangerous extravasa- 
tion is avoided. These abscesses are frequently very obscure in their origin, 
and in their early history are difficult to diagnose. 

Symproms.—The signs of hepatic abscess are, pain in the region of the 
liver, sometimes dull, at other times lancinating, tenderness over the right 
hypochondrium, jaundice, emaciation, rigors, febrile disturbance, and perspi- 
ration. Cough is not an uncommon attendant, especially if the abscess tends 
towards the lungs. The external manifestation of the disease is seen in a 
bulging or prominence of some part of the abdominal walls, when the pus 
approaches the surface in this direction, generally at the epigastrium or near 
the cartilaginous extremity of the eighth or ninth rib. 

The prognosis in hepatic abscess is unfavorable. A very large proportion 
of patients perish from exhaustion consequent upon the constitutional irrita- 
tion which follows the liberation of the pus. F 

TREATMENT.—Hepatic abscesses should not be prematurely opened. It is 
important that the work of inflammatory consolidation between the gland 
and the walls of the abdomen be thoroughly accomplished, and until this 
has been effected there is little to be done, except to sustain the patient's 
strength by proper nourishment and the administration of tonics, such as 
quinine and aromatic sulphuric acid. When pointing takes place, accom- 
panied by fluctuation, and the skin over the swelling assumes a purple dis- 
coloration, the abscess should be opened by making a puncture with the 
ordinary sharp-pointed bistoury. The pus which comes away is usually © 
mingled with the biliary secretion. Many patients, after the opening is made, 
rapidly lose strength, and die in two or three weeks. 


Wounds of the Spleen are less common than are those of the liver. They 
are usually punctured, incised, or gunshot injuries, and are generally accom- 
panied by serious damage to other organs in the abdomen. Insome instances, 
where a portion of the abdominal parietes has been carried away by a missile or 
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has been extensively divided by a sabre or a knife, the viscus has protruded 
through the opening. 

The organ is occasionally ruptured, in consequence of falls, blows, and even 
by muscular exertion. 

Symproms.—Aside from the presence of an external opening sufficiently 
large to admit of the organ being seen, there are no symptoms which indicate 
with certainty the existence of such an injury. When, however, the position 
of a wound is in the splenic region, and after its reception there is increasing 
pallor of the countenance, indicating the existence of internal bleeding, there 
is ground for supposing that the organ has been wounded. 

ROGNOSIS.—At one time these injuries were esteemed to be invariably 
fatal; but, although in a majority of instances death is an inevitable con- 
sequence, there are numerous examples of recovery. Larrey and Guthrie 
have witnessed instances of this, and Hennen’s testimony is to the same 
effect. The accuracy of diagnosis in some of these cases was verified by 
post-mortem examinations made long after the accidents, in which the cica- 
trices answering to such lesions were distinctly recognized. Two examples 
of recovery after gunshot wounds of the spleen, and one after a bayonet 
wound, are recorded in the “Surgical History of the War.” * 

Rupture of the organ in consequence of external violence, so far as I am 
aware, has been invariably fatal. It has been observed that the accident is 
less likely to provoke peritonitis than when the intestine is wounded, blood 
being less irritating than feces. 

The fatality following injuries of the spleen is due to hemorrhage, and, 
notwithstanding its great vascularity, these cases are not so quickly fatal as 
are those of the liver. The elastic nature of its capsule and of its trabeculee 
hey to compress the organ and in this way prevent a very rapid escape of 

ood. 

Exceptional cases occur, in which the patient survives the danger of hemor- 
rhage and afterwards perishes from abscess. Two instances of this kind were 
observed during the War of the Rebellion.t The inflammation which follows 
wounds of the spleen, like that following wounds of the liver and lung, is 
generally local in its character, showing little tendency to become diffused. 

TREATMENT.—Though powerless to accomplish much, the surgeon can do 
something towards retarding the fatal event. The patient must be placed 
on the injured side and kept perfectly quiet. Cold should be applied over the 
left hypochondriac region, and gallic acid freely administered, together with 
the wine of ergot. 

The most favorable cases are those in which the organ lies in the external 
wound or is prolapsed. When so situated, and there is no evidence of its 
structure being injured, it should be carefully replaced. When, however, there 
exists a wound or a laceration, such a course would be improper. In the latter 
event, the vessels must be secured, and if the part involved be very limited 
in extent it should be allowed to remain in the opening. When extensively 
damaged, the proper course will be to encircle the mass with a stout ligature 
and permit it to slough away. This operation has been successfully performed 
in a number of instances. Dr. Hatchett,t after a gunshot wound of the ab- 
domen in a soldier at Perryville, Kentucky, causing a dislocation of the 
spleen, surrounded the viscus with a ligature. The mass sloughed off, and 
the patient recovered. 

The operation of removing the spleen may become necessary for other than 
traumatic injury. The organ is subject to hypertrophic, cystic, and other 
changes, and when these cannot be controlled by the usual remedies, and 
the disease is progressing certainly towards a fatal termination, splenotomy 
Ha. presented to the patient as a last result; but it should never be 
urged. 

he operation, it is believed, was first performed by a Neapolitan surgeon, 
named Zacarelli, in 1540. It was undertaken in consequence of a mias- 
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matic enlargement of the organ, and proved, it is believed, entirely suc- 
cessful. 

There are tabulated, from various sources, 26 cases of partial and complete 
removal of the spleen, with the following results: it was undertaken 16 times 
for traumatic injury, all of which recovered ; and 10 times for morbid changes, 
of which number 4 recovered and 6 died.* 

Splenotomy.—In. performing the operation, an incision should be made, be- 
ginning at the cartilaginous border of the thorax on the left side, and extend- 
ing down from four to seven inches in length, external to and parallel with 
the linea semilunaris. The different layers of the abdominal walls are to be 
divided upon a director, and all vessels secured which show a disposition to 
bleed, before opening the peritoneum. The sides of the wound being separated, 
the diseased organ should be drawn out of the body and its vessels tied a 
short distance from the hilus. The threads are to be brought through the 
external wound, and the latter closed by the interrupted suture. 


Wounds of the Pancreas.—Wounds of the pancreas are rare, as might be 
expected from its deep and sheltered position. During the War of the Re- 
bellion two cases were reported in which there was protrusion of the organ,— 
a rather remarkable occurrence when we consider how firmly it is bound in 
position. In one of these cases the gland slipped through the external wound 
while the patient was in the act of straining at stool. It was removed with 
the wire ligature by Surgeon J. G. Thompson, death being caused, it was 
believed, by the implication of other organs. The second case died from 
hemorrhage,—a result to be expected when we consider the intimate relation 
of the great blood-vessels of the spleen to the gland. The existence of such 
wounds, aside from ocular inspection, must be purely a matter of conjecture. 
In none of the five cases of wounds of the pancreas reported to the Surgeon- 
General, three of which were under treatment for twelve days, was the true 
nature of the injury recognized before death. The treatment should be con- 
ducted on the same principle as that employed for injuries of the spleen. 


Wounds of the Kidney and Supra-renal Capsules—These may be incised, 
contused, lacerated, or gunshot. They are frequently associated with injury 
to the spleen, liver, intestines, or vertebre. The fatality of wounds of the 
kidney depends upon the position of the injury and the portion of the organ 
involved. When the anterior surface is implicated, the danger is extreme, as 
the peritoneal sac will be exposed to urinary extravasation, which will rapidly 
excite a fatal inflammation. When’the posterior surface of the organ alone is 
injured, the risk to life is lessened, that part being remote from the peritoneum 
and lying in a bed of loose cellulo-adipose tissue. An escape of urine into this 
structure may result in an abscess which will open externally. 

Bruises, lacerations, or ruptures of the kidney may follow a severe blow ora 
fall upon the back. The rupture, in such cases, may be confined to the surface 
of the organ, it may involve the pelvis, or it may penetrate deeply into and 
even through the entire substance of the viscus, and is often accompanied by 
external ecchymosis over the lumbar region. The accident is usually attended 
with injury to other organs within the abdomen. . 

Wounds of the cortical or secretory portion of the kidney are represented 
as being less dangerous than those of the tubular or conducting portion. 
Urinary extravasation does not always follow gunshot wounds of the kidneys, 
the swelling and plastic transudation which follow the injury of the ball acting 
as a barrier to its escape. Incised and punctured wounds are more favorable 
to such escape. 

The supra-renal capsules are rarely wounded. A single case is recorded 
during the War of the Rebellion, and one in which the ball lodged in the 
body and became encysted. The patient lived almost one month, and died of 
pyemia, produced most probably by an extensive injury of the lung, which 
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had been inflicted by the ball and the splinters from a rib. No peculiar 
symptoms were revealed. 

Symproms.—The signs of a wounded kidney are not always clear. The 
most significant one is hematuria, though this is not invariably present. 
There is usually much uneasiness or pain in the back, with a frequent desire 
to urinate, the water at first being slightly stained and afterwards more 
deeply colored with blood. The hemorrhage into the bladder may be so 
great as to distend the organ with clots. There is also pain along the course 
of the spermatic cords, attended with retraction of the testicle. Casts and’ 
pus appear in the urine shortly after the injury, and fever and nausea are 
generally present at some period in the progress of the case. 

The prognosis in wounds of the kidney is exceedingly unfavorable. Though 
twenty-six cases of alleged recoveries were recorded by the surgeons of the 
United States Army during the War of the Rebellion, yet Dr. Otis declines to 
accept many of these without expressing some doubt as to their genuineness. 
In these twenty-six cases the right and the left kidney suffered with almost 
equal frequency, the former thirteen and the latter twelve times. In one 
case it was not stated which organ was injured. 

Assistant Surgeon R. I. Perry* reports one case of recovery after a wound 
of the kidney in which there could be no reasonable doubt as to the verity of 
the diagnosis. Numerous cases of recovery after shot wounds of the kidney 
are recorded by various surgical writers, both military and civil,—among them 
being Legouest, Baudens, Guthrie, Hennen, Dupuytren, Billroth, Stromeyer, 
Pendleton, and Richardson. 

Hennenj gives the history of an officer who was shot, the ball being after- 
wards extracted at the side of the twelfth dorsal vertebra. The wounded 
man suffered intense agony in the back, and passed bloody urine. Seven 
weeks after, an abscess formed in the lumbar region, which, on being opened, 
discharged offensive matter and a fluid having a urinous odor. A second 
abscess formed lower down, from which a similar discharge took place. After 
this the passage of the urine became more difficult, and finally it could only 
be discharged in drops. While making an agonizing effort to empty the 
bladder, a burst of urine, accompanied with the discharge of a piece of cloth, 
took place, after which the patient’s recovery was rapid. This foreign sub- 
‘ stance had been carried by the ball into either the substance or the pelvis of 
the kidney, and from thence had passed along the ureter to the bladder, from 
which it was discharged through the urethra. Stromeyer furnishes the case 
of an officer who, two months after a shot wound of the kidney, passed a con- 
cretion from the bladder. The inference was that this had formed in the 
pelvis of the kidney and passed into the bladder through the ureter. 

The immediate causes of death after a wound of the kidney are hemorrhage, 
shock, and urinary infiltration giving rise to peritonitis. The causes which 
operate at a later period to destroy life are pysemia, abscess, cystitis, and 
hectic fever. As wounds of the kidney are so generally complicated with 
those of other portions of the abdominal contents, it is difficult to determine 
what part of the mortality should be credited to the former. 

_ TreaTMENT.—As in other wounds, any foreign body which can be discovered, 
without a too officious exploration, must be removed. If urine flow from the 
opening, no obstacle should be offered to its escape. The patient should be 
placed in such position as will favor a free drainage from the wound, not only 
of the urine, but also of other discharges. If the signs of internal hemorrhage 
are present, the surgeon must insist upon entire quietude of the body; he 
should administer gallic acid and ergot, and, if pain is experienced, should 
direct a sufficient amount of opium to allay all suffering. If there is shock, 
it is better to allow the patient to rally by the recuperative forces of his 
own body, without any active interference on the part of the surgeon, as the 

sf errctetate States Medical and Surgical Journal; Surgical History of the War, Part II. vol.. ii. 

+ Military Surgery, p. 422. 
VOL. I.—2 


366 | INJURIES OF THE ABDOMEN. 


danger of hemorrhage is thereby much lessened. If, however, the shock 
amounts to collapse, external warmth and stimulation will become impera- 
tive As all undue activity of the kidney is to be deprecated, no fluids should 
be allowed further than may be necessary to relieve urgent thirst. When 
reaction sets in, it must be controlled by the use of refrigerants and seda- 
tives. In the event of coagula forming in the bladder, they should be broken 
up and removed by the use of a large-sized catheter, through which should 
be injected a weak alkaline solution, with a view to dislodge the clots and 
prevent the further coagulation of blood. To obviate the difficulty arising 
from the eyes of the catheter becoming obstructed with coagula of blood, a 
Clover’s apparatus or an aspirating bottle may be connected with the instru- 
ment, by which it can be kept clear. 


Sequels of Abdominal Wounds. 


Inflammation of the Kidney.—Should inflammatory symptoms of the kidney 
arise, they must be controlled by saline cathartics, by cupping over the loins, 
by the use of the hip-bath, or by warm poultices applied to the lumbar regions. 
Opium will be required, given to the extent necessary to relieve pain. 

Perinephritic abscess.—W henever abscesses form, they should be early evac- 
uated by free incisions. Nourishment by the mouth had better be with- 
held for the first two or three days, or until there is reason to believe that 
the intestines have escaped injury, after which milk and animal broths may 
be allowed. 

Fistule.—These may succeed abscesses. The discharge of urine and pu- 
rulent matter will oppose the healing either of an abscess or of a wound; the 
opening will contract and granulate up to a certain point, leaving a narrow 
canal, which may obstinately refuse to close. 

The treatment of such cases consists in cleansing the parts and waiting 
patiently to see if the opening does not gradually become obliterated. There 
are a number of instances recorded in which obliteration was eventually 
consummated. If, however, after a reasonable delay, the case continues un- 
changed, it will be proper to examine the sinus with a view to discover if 
there is any cause for a continuance of the fistula, which it is possible for 
the surgeon to remove. Ifthe fistulous track is sinuous or circuitous, it should 
be incised so as to make the opening between the kidney and the surface of 
the body as direct as possible; if a urinary salt has incrusted the walls of 
the fistula, this should be removed by injections of dilute nitro-muriatie acid ; 
and if a calculus has formed in the course of the sinus, its extraction should 
be immediately effected. As a last resort, it has been advised both by Simon 
and by Billroth to extirpate the kidney. Such an operation was done success- 
fully by the former surgeon. 

In addition to fistule of the kidneys and ureter, already described, there 
may be similar openings communicating with the stomach, liver, gall-bladder, 
and intestines. : 

Fistula of the Stomach.—This may arise from wounds, cancer, and ab- 
scesses, and, from whatever cause, usually proves fatal. The well-known 
case of Alexis St. Martin is an example of gastric fistula following a wound. 
Dr. Middeldorpff* and Dr. Murchison have collected forty-six cases of such 
fistulee, twenty-one in men and twenty-three in women, with two in which 
the sex was not ascertained. Those having a traumatic origin were most 
commonly met with in men, the non-traumatic in women. ‘Three cases of 
traumatic gastric fistula were recorded during the War of the Rebellion.+ 
These were not immediately established, but followed the wound at periods 
varying from two to seven weeks. All proved fatal; one living one week, 
another four weeks, and the third almost twelve weeks. But two recoveries 
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from gastric fistula after gunshot wounds have been recorded,—one being 
St. Martin, who still lives with a permanent fistula; the other a French 
soldier, recorded by Baron Percy, who was wounded in 1794, and in whom 
the fistula healed spontaneously. 

TREATMENT.—No attempt in the way of an operation should be made to 
close up a gastric fistula until nature has done all in her power towards that 
end. Should the patient survive any length of time, the wound will contract 
very much by cicatrization, leaving a fistulous track quite small as compared 
with the original opening. This may be reduced still further in size by cau- 
terization with nitrate of silver. When closed to its smallest dimensions, the 
alternatives will remain, either to employ some mechanical appliance, as an 
obturator, or to turn into the fistula (its edges having been previously fresh- 
ened) a flap of integument taken from the neighborhood of the opening, the 
cutaneous surface of which should be placed inwards, and retained by a few 
silver sutures. Jam not aware that this operation has been performed ; but, 
as it succeeds in exstrophy of the bladder and in fistulous openings of the 
larynx, there is no reason why it should not be attempted in gastric fistula. 
Middeldorpff almost succeeded in curing a case by attaching a flap of skin to 
the edges of the opening.* In this case, I believe, the raw surface was placed 
inwards. When there are fistulous tracks, other than the one connecting 
with the stomach,—tracks which burrow in the subcutaneous tissues,—they 
should be laid open and thus obliterated, preliminary to any operative 
measure for closing the abnormal opening. As the fluids which flow from 
gastric fistule are profuse in amount, the greatest attention must be observed 
to keep the parts clean. Oakum placed over the opening will form the best 
external application for this purpose, and should be renewed as often as it 
becomes soaked with the discharges. 


Fistula of the Gall-Bladder.—Biliary fistule are not common. They occur 
as a result of distention of the gall-bladder by an accumulation of calculi, 
from obstruction of the common bile-duct caused by inspissated mucus, or 
from the pressure of a malignant growth. Abscess of the liver, blows over 
the right hypochondrium, gunshot and other wounds, are also causes of the 
disease. Antecedent to such fistule, the gall-bladder becomes adherent 
—through inflammation—to the abdominal walls. In this way the biliary 
secretion is prevented from coming in contact with the peritoneum. The 
discharges which flow from the fistula consist of bile, muco-pus, and some- 
times blood. I once removed a number of gall-stones from the iliac fossa 
of alady. They had reached this locality in all probability by adhesion of 
the gall-bladder to the iliac fascia, and by subsequent ulceration. These 
fistule rarely ever close, but wear the patient out by prolonged irritation. 

TREATMENT.—The parts around the fistulous orifice are to be kept clean, 
and defended against the irritating discharges. If biliary calculi are found 
in the opening, they must be carefully extracted. Little success can be 
expected from any operation contemplating a closure of the fistula; and 
should it be the result of a permanent obstruction of the principal bile-ducts, 
all attempts of this kind are obviously improper. 


Fecal Fistula.—Fecal fistula is the result both of accident and of disease. 
Under the first head may be enumerated contusions, blows, gunshot and 
other wounds of the abdomen: under the last, intestinal obstruction from 
various causes, such as accumulations within the bowel, stricture, cancer, 
etc. There is an intestinal fistula which sometimes follows strangulated 
hernia, commonly called artificial anus, but which possesses certain peculiari- 
ties, to be noticed farther on. In the first, or ordinary feecal fistula, only a 
portion of the intestinal tube is destroyed, the surrounding parts becom- 
ing adherent to the abdominal walls, thus cutting off all communication 
with the cavity of the peritoneum (Fig. 235), and preventing a fatal ex- 
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travasation of the contents of the bowel. This work of the inflammatory 
adhesion of two serous surfaces—that of the intestine and that lining the 
abdominal parietes—precedes the formation of the external opening, while 
in cases resulting from wounds it follows the lesion in the abdominal walls. 
If there is a large part of the intestinal wall lost, the entire contents of the 
bowels may be discharged through the opening. Especially will this be the 
case if the angle formed by the two sides of the adherent loop of intestine is 
acute,—as such a position favors the formation of an internal ridge or septum 
which is projected from the mesenteric portion of the bowel (Fig. 236), as 


Fre. 285. 


Fia. 2386. 


Intestinal fistula. The loop of intestine is 
adherent to the abdominal walls at an acute 
angle, thereby forming a spur or ridge. 


Intestinal fistula. A loop. of intestine is 
adherent to the abdominal parietes at an 
obtuse angle, the fistulous opening involving 
only a small extent of the tube. 


well as a prolapse of the mucous membrane into or through the external 
i ear in the abdominal walls. When, on the other hand, this angle is 
obtuse, this mechanical obstruction does not exist, and consequently only a 
portion of fecal matter escapes through the fistula, the remainder passing 
down along the natural channel. Sometimes 
this slight angular disposition of the adher- 
ent gut is such that no stercoraceous matter 
is discharged externally, except when the 
contents of the bowels are very thin, as in 
diarrhea. 

In the artificial anus following strangulated 
hernia a different condition exists from that 
described above. In hernia, a loop or knuckle 
of the intestine is protruded through the her- 
nial passages, so that when its vitality is de- 
stroyed by the stricture and all below sloughs 
off, there remain two intestinal tubes lying 
alongside of each other, like the two barrels 
of a double-barreled gun, the canals of which 
are discontinuous, and their two orifices look 
outward towards the external opening. (Fig. 
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A diagrammatic view of a loop of intestine 
which has been strangulated. The dotted 
lines represent the knuckle which has 
sloughed off at the seat of constriction, 
above which are seen the two orifices of the 
bowel, and the relation which the tubes 
hold to each other. 


237.) It is possible, however, after hernia 
to have a stercoraceous fistula similar to that 
first described, as when an intestine, after 
division of the stricture, is returned into the 
abdomen under the impression that its struc- 
ture has not been seriously injured, and yet 


afterwards a portion of the tube sloughs, and the opening left becomes at- 


tached to the upper part of the canal. 


This attachment may occur without 
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an internal extravasation of feces, most probably because the incarceration 
destroys the peristalsis, and while in this quiescent state the tube becomes 
glued fast to the walls against which it lies, by inflammatory action. In the 
two varieties described, namely, frecal fistula and artificial anus, the openings 
into the intestines are immediately in contact with the walls of the abdomen. 
Holmes speaks of two other varieties, one in which the orifice into the gut 
is attached to the upper part of the hernial sac which had been previously 
restored into the body, and which necessarily removes this opening some — 
distance from the parietes; and another in which the opening of the gut dis- 
charges into a canal formed in the plastic deposit which agglutinates the 
contiguous coils of intestine, and through which the feces flow to the external 
orifice in the abdominal walls. This last I have never seen, and think it must 
be a rare form of the disease, for, so far as my observation extends, it is not 
common to find other loops than the affected one glued together by inflam- 
matory transudation. It is not uncommon to have several external openings 
in fecal fistule, the result of dissecting abscesses in the parietes, a condition 
which materially complicates the cure. : 

ProGnosis.—F eal fistule involving the small intestines are unfavorable 
in their termination. This part of the alimentary tube being chiefly con- 
cerned in the work of nutrition, its contents are in a liquid state, and their 
escape is followed by emaciation and loss of strength, the patient finally 
dying from inanition. When the angle of this bowel is very acute at the 
point of union with the parietes, and as a consequence the spur or septum 
much prolonged from the mesenteric border of the intestine, so as to prevent 
the contents passing down into the bowel below, the prospects of a favorable 
issue are materially lessened. In fecal fistule of the large intestine the 
prognosis is much more favorable. The solid state of the contents of the 
colon, and their effete nature, are conditions which conduce to recovery ; and 
when the more fixed portions of this intestine are implicated, as the caecum, 
the ascending or the descending portion, the probabilities of a cure are greatly 
enhanced. Of fifty-nine cases of such fistule in the Reports to the Surgeon- 
General of the United States Army,* fifty closed, nine remaining open. The 
time required for the healing of forty-six of this number was, in seventeen 
cases, one month; in twenty-eight cases, one year; and in five, periods vary- 
ing from one to four years. 

REATMENT.—In ordinary stercoraceous fistula, the wisest course is to leave 
the case to purely natural processes. Should there, however, be a number 
of sinuses or fistulous tracks in the walls of the abdomen, it will be necessary 
to lay them all freely open upon a director, except the one most directly 
connected with the opening in the intestine. The parts must be kept clean, 
and the person of the patient rendered free from odor by frequently renewing 
the dressings. The best compress in such cases is a pledget of oakum 
(previously treated with a solution of the sulphate of iron), which should be 
laid over the fistula and kept in place by a broad binder, or by adhesive 
plasters. After cicatrization has materially diminished the opening, a firm 
compress of oiled linen, containing a piece of heavy: sheet-lead, should be 
placed upon the aperture, and over this the oakum, the whole dressing being 
secured by a bandage. This plan of pressure, which is that of Desault, will 
often effect a cure, and should be thoroughly tried before having resort to 
an operation. It fulfills very much the same indication as the recumbent 
position recommended by Brodie,—both tending to direct the intestinal con- 
tents towards the posterior surface of the bowel. Often the slightest external 
opposition to the escape of the feculent matter will suffice to turn its course 
into the bowel below. The plan has in several instances proved successful 
in feecal fistule which have come under my care. Many curious devices 
intended as obturators have been invented with a view to plug up the outer 
orifice; but these appliances, tending as they do to prevent contraction of 
the fistula, exercise a pernicious influence, and should be rejected. The 
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best mechanical contrivance I believe to be a hard rubber truss, which 
should possess a large pad, and be placed over the fistulous opening, with 
a pledget of soft oakum interposed between the surface and the pad. The 
pressure from this instrument affects only the surface, and, while it pre- 
vents prolapse of the mucous membrane of the bowel, it also restrains, to a 
considerable degree, the escape of fecal matter. Should the above meas- 
ures fail, the use of the actual cautery, applied to the edges of the fistula, 
from time to time, will in some instances effect a closure of the opening by 
cicatricial contraction. In my own hands all attempts to cure these fistule 
by operation have signally failed. 


Artificial Anus.—In fiecal fistula, known as artificial anus—usually a con- 
sequence of strangulated hernia—the condition of the person is most pitiable, 
being so offensive to himself and his friends that it is entirely proper to resort 

to operative measures, even though at con- 


Fia. 238. siderable risk to life, in the hope of being able 
_ to rescue the patient from a most deplorable 

| N | Aan infirmity. 
WAX The obstacle to be overcome in this form 


of artificial anus is the septum formed b 
the walls of the two intestinal tubes, which 
lie in contact with each other, and which, 
like the spur or ridge resulting from the an- 
gularity of the bowel in other forms of feecal 
fistulee, constitutes the chief difficulty in the 
way of a cure. 

All of the operations devised for this ob- 
ject have been inspired by the suggestion, in 
1798, of Schmalkalden, a German surgeon, 
and consist in dividing this septum or parti- 
tion by a thread introduced through its sub- 

Thread introduced through the intestinal stance by means of a curved needle, bringin 
septum, and the ends hanging ont of the” the ends out of the external opening, an 
gradually tightening them, in order to estab- 
lish by ulceration a permanent opening through the obstruction. The first 
surgeon to carry this suggestion into effect was Dr. Physick, who, in 1809, 
operated with success upon a patient in the Pennsylvania Hospital. His 
method differed somewhat from that advised by Schmalkalden, in that the 
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Dupuytren’s enterotome. 


ligature was used for seven days, only with a view to insure consolidation 
or union between the contiguous walls of the intestine (Fig. 238), the opén- 
ing being afterwards made by a curved bistoury, after the removal of the 
thread. 

Dupuytren employed an enterotome (Fig. 239), a form of forceps with 
serrated blades, and having a screw in the handles by which the instrument 
could be tightly closed. In using this instrument, the blades are conducted 
one into each intestinal orifice, guided by the previous introduction of a cath- 
eter, and, after the position of the partition has been ascertained, the handles 
are screwed together (Fig. 240) with sufficient force to induce colicky pain. 
After the lapse of seven or eight days the instrument becomes loose and may 
be removed. The part compressed is destroyed, and will soon separate as a 
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slough, establishing the desired opening between the two contiguous tubes. 
The value of this operation may be judged from the fact that it has been suc- 
cessful in closing more than forty cases of artificial anus. 

To correct a defect in the enterotome of Dupuytren, that of making un- 
equal pressure, in consequence of which the septum is divided first nearest 
to the articulation of the blades, Blasius 
introduced an instrument the blades of Fia. 240. 
which are parallel and are moved by a 
screw. Dr. Lotz, of Pennsylvania, in- 
vented an instrument in which this par- 
allelism of the blades is conjoined with 
fenestre. (Fig. 241.) These fenestra are 
about one-quarter of an inch wide and 
one inch long. 

The instrument of Professor Gross, de- 
signed for the same purpose (Fig. 242), 
is a forceps with fenestre like those of 
Lotz’s. In the use of these fenestrated 
appliances the blades are introduced, one 
into each orifice of the bowel, and then 
brought together and secured either by 
screws, as in Lotz’s, or by a button catch, 
as in Professor Gross’s instrument. As 
soon as adhesion has taken place between 
the walls of the intestine, a result usually 
requiring three or four days, the septum 
should be divided by a curved bistoury 
passed through the fenestre, after which 
the instrument is to be gradually relaxed, 
and in two or three days more entirely 
removed. During the time the entero- 
tome remains in the bowel it will be 
necessary to-alleviate the suffering of the Application of Dupuytren’s enterotome. 
patient with opium or morphia. If suc- 
cessful in opening the normal route for the fieces, it will be essential next to 
address remedies to the external opening, with a view to insure its cicatriza- 
tion. For this object we may employ nitrate of silver or sulphate of copper, 
conjoined with external compression. : 
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Professor Gross’s forceps for the cure of artificial anus. 


Should all other measures fail, and if there is no anatomical objection, 
the surgeon may call to his aid the resources of anaplasty; though the 
success which has heretofore followed these attempts has been by no means 
encouraging. 
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Wounds of the Pelvis. 


Wounds of the pelvis may be classified according as they involve the ex- 
ternal soft parts, the bones, the contents, or all three together. 

These wounds may be contused, incised, lacerated, punctured, and gunshot, 
and often prove to be very serious accidents. , 


Wounds of the Soft Parts.—Contusions, the result generally of forcible 
pressure, as when a person is caught between the buffers of cars, are followed 
often by large blood-swellings, especially when the violence has been received 
upon the nates. This collection of blood may be subcutaneous or in the midst 
of the gluteal muscles, and usually does not descend lower than the gluteo- 
femoral groove, in consequence of the anatomical arrangements of the fascial 
and muscular structures isolating in a good degree the nates from the thigh. 
When the contusion is less severe, such as follows a kick, there is a liability 
to the formation of abscess, greater, | think, than when similar violence is 
applied to other regions of the body. As the gluteal muscles are actively 
concerned in walking, standing, and indeed in almost all of the movements 
of the pelvis upon the thighs, these contusions produce no small degree of 
disability or lameness. 

TREATMENT.—Rest and anodyne lotions, such as lead-water and laudanum, 
constitute the chief remedies. The blood-swellings commonly disappear in 
time, and on no account should these be opened, except when they provoke 
suppuration. Should an abscess form, whether from the irritation of blood 
or from an inflammatory disturbance, the matter must be evacuated early, as 
it tends in this region to become disseminated and to cause much damage to 
the parts. Incised and lacerated wounds should be closed by the interrupted 
silver suture and supported with a well-fitting compress, secured by the gluteal 
sling or the gluteo-femoral handkerchief. Gunshot wounds of the soft parts 
are often very slow in healing,—whether the missile remains in or passes out, 
—particularly when the track of the ball is extensive and sinuous. 

Fistulous openings frequently remain, in consequence of the movements of 
the muscles, and give rise to the suspicion of bone-disease when nothing of 
the kind is present. Ifa ball lodges in the soft parts, a proper search for its 
location must be made, and, when found, it should be promptly extracted. 

Rest and pressure are nowhere so important as in these wounds, and, 
should abscesses form in the buttocks from tortuous ball-tracks, our chief re- 
liance will consist in laying them open, or in dilating them and introducing a 
drainage-tube, in order to avoid the formation of pockets for the accumula- 
tion of pus. 


Wounds of the Pelvic Bones.—In shot wounds or fractures of the pelvic 
bones, the ball may make a clean perforation, may graze their surfaces with- 
out penetration, or may produce extensive comminution. The ilium, from 
its extent and position, is more exposed, and consequently suffers oftener, than 
the other pieces of the pelvis. This will appear with greater force when we 
learn that out of 1494 cases of gunshot fractures of the pelvic bone, durin 
the War of the Rebellion, the ilium suffered in 829 instances, and in 799 of 
these it was the only bone involved.* The left ilium, it was also noted, 
suffered oftener than the right. 

The prognosis after gunshot fractures of the ilium is favorable when the 
injury is confined to the bone and does not involve the contents of the pelvis. 
In the 799 shot injuries just referred to, the result was ascertained in all but 
13 cases, giving a mortality of 192. 

Gunshot fractures of the pubic bones are more serious than those of the 
ilium. The relation of the bladder and the close proximity of the femoral, 
obturator, and spermatic vessels will explain this fact. The records of the 
late American war supply 86 cases of such injury, with 43 deaths. The 
; * Surgical History of the War, Part II. vol. ii. p. 213. 
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largest number of the fatal cases—one-third—died from complications of the 
bladder. Dr. Otis observes that this bone, owing to its toughness and its 
fibrous and tendinous attachments, is rarely comminuted. 

Shot fractures of the ischium, from the dependent position of the bones, are 
less dangerous than those of the ilium. We learn from the “Surgical History 
of the War” that there were 73 such injuries returned, with a mortality of 35. 

The sacrum supports the rectum and the large plexus of nerves which 
endows the extremities and the pelvic viscera with motion and sensation. 
From this fact it would be supposed that, when the sacrum is shattered by 
gunshot missiles, the injury must be attended with the most serious conse- 
quences; but the statistics do not sustain this conclusion. Of 142 such frac- 
tures, 62 died. In an aggregate of 1545 pelvic fractures, there were 570 
deaths. This cannot be regarded as a heavy mortality, when it is considered 
that in most cases some portion of the contents participated in the injury, 
though occasionally a ball was known to have traversed the pelvis without 
doing any damage to its viscera. 

In many instances of shot wounds of this part, the resulting evil is due to 
splinters being detached from the bones and driven into the bladder, rectum, 
and other parts within the cavity of the pelvis, so that while it is necessary 
in a systematic treatment of gunshot wounds of the pelvis to make the dis- 
tinction between those affecting its bony walls and those implicating its con- 
tents, it is nevertheless true that the two are not often dissociated. 

TREATMENT.—In shot fractures of the pelvic bones it is important to as- 
certain if any osseous fragments or splinters, portions of tlothing, or other 
foreign matters have been driven into the interior. The finger should dili- 
gently explore the track made by the missile, and, if necessary, the external 
wound may be enlarged for that purpose. A finger in the rectum may aid 
in discovering displaced fragments of bone. Should any such be detected, 
their removal will conduce immensely to the patient’s recovery. 

A second indication is to maintain a free escape externally of all inflam- 
matory products, which is best effected by conducting to the bottom of the 
wound a good-sized drainage-tube. The probability of the bladder being 
injured requires that a soft catheter be immediately introduced into the organ 
and retained for three or four days, to guard against urinary extravasation. 

The position of the patient also demands some attention, with a view to 
prevent displacement of fractures by muscular action. If the crest of the 
ilium has been broken, the body should be inclined towards the affected side, 
so as to relax the broad muscles of the abdomen which are attached to its 
surface. Ifthe anterior superior spinous process has been detached, the thigh 
will require to be flexed, in order to relax the sartorius and the tensor 
vagine femoris. Great comfort is derived from surrounding the pelvis with 
a broad bandage, so as to remove the distressing feeling so commonly com- 
plained of, 7.e., that of “falling apart.” Should abscesses form in the soft 
parts overlying the pelvic bones, they must be opened as soon as recognized, 
in order to prevent burrowing between the planes of the gluteal and other 
muscles. If the general constitution becomes disturbed, either from the local 
irritation or from profuse and continued suppuration, anodynes will be re- 
quired to secure relief from pain, and tonics, together with a liberal diet, to 
maintain the strength. 


Wounds of the Bladder—The urine being an exceedingly irritating secre- 
tion, any injury which destroys the continuity of the coats of the bladder, 
permitting an escape of its contents, usually proves quickly fatal. 

Rupture of the bladder.—This accident has occurred many times, and may 
be produced by the wheel of a loaded wagon passing over the lower part of 
the abdomen, by a kick given in a drunken brawl, or by a fall against some 
projecting object. The accident cannot readily occur except when the viscus 
is considerably distended by urine. In the collapsed or empty state, it is 
sheltered by the pubic bones, and, remaining within the pelvis, is out of the 
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way of violence applied over the hypogastric region. The accident occurs 
most commonly in persons who are under the influence of liquor. It is well 
known that individuals in this state, having their sensations blunted by the 
stupefying influence of alcohol, neglect to empty the organ, except when it is 
much distended. In addition, the muscular system of a drunken man is in a 
relaxed, helpless condition, and in a great measure powerless to resist force, 
so that when a blow is applied over the lower part of the abdomen, it reaches 
the bladder without opposition, and determines the rupture. Besides the 
causes already enumerated, the organ may be ruptured from over-distention, 
caused by some mechanical obstruction to the passage of the urine, as in 
stricture of the urethra. Such an occurrence, however, is rare, and perhaps 
never takes place until some degeneration in the coats of the viscus is pro- 
duced by long distention. 

The bladder has been ruptured by the gravid uterus pressing against its 
walls during the throes of parturition, where the physician has neglected to 
use the catheter. It would appear that when a rupture takes place, the pos- 
terior wall of the bladder suffers most. In 58 cases collected by Dr. Stephen 
Smith, the lesion occurred 50 times in the posterior wall, 9 times in the an- 
terior, and 6 times at the neck of the organ. In the 37 cases collected by 
Houél,* this unequal distribution of the lesion is not so marked, 15 being in 
the posterior wall, 12 in the anterior wall, and the rest, with two exceptions 
in which the locality was not noted, on the sides and near the urachus. Males 
suffered much oftener than females, due, no doubt, to differences in occupation. 

The relation of the bladder to the peritoneum influences somewhat the 
result of these ruptures. The posterior and lateral surfaces are covered 
by this serous membrane, but the anterior and the “bas-fond” are not. When, 
therefore, the rent involves the posterior part, the peritoneal layer is like- 
wise torn, and the urine reaches the peritoneal sac, kindling at once a fatal 
inflammation. When the anterior surface and that behind the prostate 
body is ruptured, the extravasation is into the cellular tissue of the pelvis, 
developing pelvic cellulitis and sloughing, as fatal, but not so rapid, as peri- 
tonitis. Of the 78 cases collected by Dr. Stephen Smith, only 5 recovered, 
the majority dying within five or six days; and of the 37 cases recorded 
by Houél, all but 2 proved fatal. 

The bladder is not unfrequently wounded by spicules detached from the 
bones of the pelvis in fractures and by balls. Pieces of clothing, balls, hair, 
and other foreign bodies may pass immediately into the cavity of the bladder, 
or they may reach the interior of the viscus by ulceration at various periods 
of time after the reception of the injury. 

Gunshot wounds of the bladder are less mortal than other injuries of this 
viscus. ‘This fact, which was pointed out by Larrey, has been verified by the 
experience of the late American war. In 183 cases of this nature,} 87 sur- 
vived the immediate effects of their wound, though the larger number suffered 
from urinary, stercoraceous, and recto-vesical fistule, with other sequels, 
which wore the patients out, in some instances after months and years of 
irritation. That extravasation of urine does not in all cases follow shot 
wounds of the bladder may possibly be due to the circumstance, as is popu- 
larly believed, that soldiers go into action with empty bladders, but more 
probably is to be accounted for by the reason given by Larrey, that the pas- 
sage of the ball leaves an eschar which closes the opening. Be this as it may, 
there can be little doubt that the prospects of recovery after a shot wound of 
the bladder will be enhanced when the wound is far removed from its base 
and the organ undistended with urine at the time of the injury. 

Balls and other substances, after entering the bladder, form nuclei for uri- 
nary concretions. One case of this kind came under my observation a few 
years ago. This patient was relieved of his calculus by Dr. Forwood, of 
Chester, who operated with equal success on a second case of a similar nature. 


* Des Plaies et des Ruptures de la Vessie. 
t Surgical History of the War of the Rebellion, Part II. vol. ii. p. 264. 
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The records of Otis and those of Dixon* exhibit 32 operations for the removal 
of calculi formed about projectiles which had entered the bladder, 13 of which 
number were done by American surgeons. Foreign matters, such as cloth 
or bone, which had entered the bladder, have been passed through the urethra. 
Several instances of this kind occurred during the War of the Rebellion. 

Incised and lacerated wounds of the bladder are not common accidents. 
Punctured wounds are more frequently encountered, being produced by 
splinters broken off from the pelvic bones, and sometimes by the point of a 
bougie in cases of difficult catheterization, the anterior wall near the neck 
usually being the seat of the wound. 

Symproms.—W hen the lesion is one of rupture of the bladder, its recogni- 
tion must be a matter of inference rather than of absolute certainty. After 
a blow or fall upon the abdomen, if there follow diffused pelvic pain, great 
anxiety of countenance, collapse, vesical tenesmus, and hematuria, there is 
just ground for suspecting the existence of rupture. If, in addition to these 
symptoms, a catheter introduced into the bladder draws nothing but a little 
blood, and if the statements of the patient furnish reasonable evidence that 
no urine had been passed for some hours before the injury, the existence of 
rupture may be regarded as almost certain. 

In estimating the value of catheterism as a means of diagnosis, it must not 
be overlooked that it is possible to draw a large quantity of urine even after 
a rupture of the bladder; but in such cases the instrument passes through 
the rent and enters the peritoneal sac, from which the extravasated fluid is 
drawn. 

When there is an external wound, or when there is the additional compli- 
cation of a wound of the rectum, and the urine escapes through one or both 
of these channels, the symptom of bladder-lesion is conclusive. The duration 
of life after rupture of the bladder rarely extends beyond four or five days, 
and when thus prolonged it is an evidence that the rent is through the 
non-peritoneal portion of the viscus. When the injury involves the parts 
covered by the serous membrane, the intense peritonitis which quickly 
follows will destroy life in from twenty-four to forty-eight hours. In some 
instances of this injury the patient has died in a few hours, never coming 
out of the state of collapse. 

The pathological appearances which are found after wounds of the bladder 
differ according as the extravasation is fascial or peritoneal. When the 
former, the pelvic connective tissue is found necrosed and interpenetrated 
by urine, serum, blood, and pus. When the extravasation is peritoneal, the 
cavity of the abdomen contains a large amount of dirty serum, in which 
are suspended numberless flakes of lymph, the latter also adhering, like an 
incrustation, both to the reflected and to the visceral layers of the serous 
membrane. Though in some cases there will be found a feeble agglutination 
of the intestinal loops, yet, generally, only a few adhesions exist, the inflam- 
matory transudation not being capable of organization. 

TREATMENT.—The two great indications in the treatment of wounds of 
the bladder are to maintain a collapsed state of the organ and to combat peri- 
tonitis and cellulitis. To fulfill the first, a soft catheter of good size, having 
an opening at the extremity, should be introduced barely through the pros- 
tatic portion of the urethra. Carried farther than this, it might slip through 
the rent in the walls of the bladder. Here the instrument should be retained, 
changing it for a new one every forty-eight hours. The advantages of this 
course consist in removing the urine as rapidly as it enters the bladder, 
thereby preventing further extravasation, and, by keeping the organ empty, 

roducing such a corrugated state of its mucous membrane as will serve to 
obstruct the wound in its walls. Should the case survive the first shock of 
the injury and escape peritonitis, thus rendering it probable that the ex- » 
travasation is confined to the pelvic fascie, a free incision should be made 
through the perineum and the neck of the bladder, as in the lateral operation 


* Dixon, Medico-Chirurg. Trans., 1850, vol. xxxiii. p. 19. 
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for stone. By such a procedure the urine will not only be safely drained 
away, but the extravasated and inflammatory products of the pelvic cellular 
tissue will be evacuated. 

To combat the peritonitis, leeches should be — over the abdomen and 
the patient placed immediately upon opium. The anodyne must be given 
in doses sufficient to control pain and quiet restlessness. After the local 
abstraction of blood, a light flaxseed-meal poultice, laid over the abdomen 
and covered with oiled silk, will contribute much to the comfort of the 
patient. The diet should consist of milk, and thirst, when present, may be 
relieved with pieces of ice. 


Wounds of the Pelvic Portion of the Ureter.—Such injuries are quite rare. 
Hennen* mentions the case of a French dragoon, who received a musket-ball 
under the twelfth rib of the left side, the missile passing out to the left of 
the second vertebra on the opposite side. Air, which was supposed to have 
entered the ureter by the wound, was passed through the urethra. The 
case, as recorded, is open to criticism, and, as the patient recovered, the 
diagnosis could not be verified. Mr. Stanley} has recorded two cases, and 
Mr. Poland} one. In those of Mr, Stanley, large urinous cysts formed in the 
lumbar region, which were tapped several times. One of the patients at 
length recovered. 

The ureter has been wounded in the removal of abdominal tumors. A 
case of this kind was related to me by a medical friend, in which the duct 
was accidentally divided in extirpating an adherent ovarian cyst. The renal 
extremity of the tube was secured in the external wound, and a urinary fis- 
tula formed. The patient lived several months, but finally died from some 
obstruction in the course of the duct. 

Symproms.—Unless in cases of ovarian operation, when the parts are 
exposed to view, the existence of a wound of the ureter must be purely a 
matter of inference. Placed as the ducts are behind the peritoneum, the 
urinary extravasation which follows the accident may take place into the 
loose connective tissue below the kidney without immediately exciting peri- 
tonitis, and, as in wounds which affect the posterior part of that organ, with- 
out involving the membrane in front. An abscess or cyst may follow, which 
will probably point externally over the lumbar region, the tapping of which 
will reveal the true nature, if not the source, of the collection. 

TREATMENT.—Should this accident result from a shot wound and be fol- 
lowed by lumbar swelling, an early opening will be demanded. This opening 
will remain as a urinary fistula, which, following the course of similar injuries 
of the kidneys, leaves the patient exposed to the risk of peritonitis or wears 
him out from constitutional irritation. With such a gloomy prospect the 
very grave operation of removing the kidney would be entirely justifiable. 

During operations upon ovarian or other tumors within the abdomen, 
should the ureter be accidentally torn or divided, the renal extremity of the 
tube should be tied to prevent the escape of urine, and after the completion 
of the operation the end must be brought into the external wound and 
there fixed, in order to establish a fistulous opening. It was after such an 
injury to the duct that Simon, of Heidelberg, successfully extirpated the 
kidney to get rid of a urinary fistula. 


Wounds of the Prostate Body.—Wounds of the prostate, other than those 
produced by the maladroit use of the catheter or the bougie and those de- 
signedly made in the operation for stone or in perineal section, are exceed- 
ingly rare. Not more than seven cases of shot wounds of the gland were 
observed during the late American war, all of which, with a single exception, 
proved fatal, not from the lesion in the prostate body, but from concomitant 
damage to the organs or to the vessels within the pelvic cavity. 


* Military Surgery, p. 430. + Medico-Chirurg. Transactions, vol. xxvii. 
{ Guy’s Hospital Reports, 1869. 
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Symproms.—lIn one of the cases of shot injury, priapism was mentioned as 
a prominent symptom. The discharge of blood through the urethra and of 
urine by the wound, and the existence of pain in micturition and defecation, 
possess little diagnostic value, as these symptoms may be present in other 
pelvic injuries, as, for example, in wounds of the bladder and the rectum. <A 
digital exploration through the rectum, a catheter being at the same time 
placed in the bladder, will enable the surgeon to determine the presence of a 
foreign body, if such has lodged in the gland, and also to detect lacerations 
or loss of its substance. 

In view of the attendant complications, no specific instructions can be given 
as to treatment. Should there be retention of the urine, the catheter will be 
required to empty the bladder. .If abscesses form in the loose connective 
tissue of the perineum, the latter must be laid open and the pus evacuated. 
Should urinary infiltration follow, a staff must be introduced into the bladder 
and the viscus laid open by a free incision through the prostate, as in the 
lateral operation for stone, the wound being allowed to close by granulation. 


Wounds of the Anus and Rectum. 


Wounds of the anus and rectum may be incised, punctured, lacerated, and 
unshot. 
4 Incised wounds are not common, and when met with they are generall 
accidental, as when produced by the knife in dividing the neck of the bladder 
in lithotomy, or designed, as in the operation for fistula in ano. 

Punctured wounds result from falls upon the handles of hay-forks or upon 
the rounded or pointed posts of chairs and iron rods, and from the too forcible 
use of the rectal bougie in cases of stricture. 

Hall* records a singular case of punctured wound of the rectum in a man 
who fell some distance upon the stem of a tree the size of a walking-stick. 
It entered the anus, passing up the bowel a distance of ten inches, or until 
arrested by his feet striking the ground. Not only was the rectum torn, 
but the bladder also was opened, the urine escaping for days from the anus. 
The patient, notwithstanding the formidable nature of the wound, entirely 
recovered. A similar accident is recorded in the London Medical Gazette,t 
in which a chair-leg entered the anus, penetrated the anterior wall of the 
rectum, passed into the bladder as high as its apex, and wounded the 
peritoneum. The injury proved fatal in twenty-four hours. 

Dr. Forwood,t of Maryland, met with a case of rectal injury produced by 
the sharpened foot of a chair entering the ischio-rectal fossa and penetrating 
the bowel above the upper sphincter ; and Dr. Compton,§ of Indiana, reports a 
wound of this nature made by a man sitting down upon the sharp extremity of 
a corn-stalk. The careless use of the clyster-pipe has been known to produce 
a wound of the rectum. Mayo relates such a case, in which, after the per- 
foration, the injection was thrown into the abdomen, destroying the patient 
by peritonitis. Professor Pope gives the history of a child who was fatally 
injured in this way; and a professional friend has quite recently communi- 
cated to me the details of a serious pelvic cellulitis induced by the bungling 
use of the injection-pipe. 

The rectum may also be detached from its surrounding connections without 
its walls being opened. A young woman was brought into the University 
Hospital with such an injury, the bowel having been torn from the sacrum 
by a car-bolt in a railroad accident, from the effects of which she died. 
Lacerations of the anus and rectum are caused by the horns of enraged ani- 
mals, and quite frequently by the foetal head when too long in contact with 
an over-distended perineum. In such instances the perineum is first torn, 
the rent afterwards extending into the bowel. 

Symproms.—These wounds are followed by profuse bleeding, from the injury 


* American Journal of the Medical Sciences. February, 1847. 
t Medical and Surgical Reporter, Sept. 1876. Ibid., Nov. 18, 1876. 
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sustained by the hemorrhoidal vessels. The hemorrhage from the veins is 
often more profuse than that from the arteries. A simple inspection of the 
parts with the eye, especially when the anus is involved, will be sufficient to 
detect the injury. When higher up in the bowel, a finger introduced into 
its cavity will serve to discover any opening which may exist, and if an ex- 
ternal wound is present, a probe passed through it may be made to touch the 
finger in the bowel, should fem be a communication between the two. The 
escape of air or of feces through the wound in the contiguous parts will serve 
to reveal its true nature. When there is no external opening, the use of the 
anal speculum will afford valuable assistance in determining the presence of 
an internal one. It is in cases where an internal opening alone is present that 
the escape of the contents of the rectum into the surrounding parts produces 
inflammation and suppuration in the connective tissue of the perineum. 
Prognosis.—When the wound is a lacerated one, and there is much dis- 
turbance of the surrounding connections of the rectum, there is always ground 
for anxiety. Hemorrhage, diffuse cellulitis, abscesses, sloughing, pyeemia, and 
peritonitis are the probable consequences of such an injury. 
TREATMENT. — Wounds of the 
Fia, 248. anus demand little attention ; they 
— heal up kindly in a short time, 
= only requiring cleanliness and the 
use of water-dressings. When the 
rectum is involved, the great object 
is to prevent fecal and gaseous 
extravasation, and to insure the 
absolute quietude of the parts for 
a few days. To accomplish these 
indications, the rectum should be 
cleared of all fecal matter by re- 
peated injections of tepid water, 
after which opium must be given 
in doses sufficient to guard against 
the descent of the contents of the 
intestine into the rectum, for a pe- 
riod of eight or ten days, by which 
time we may hope that the wound 
in the bowel will be closed. To 
prevent fecal extravasation, if the 
rectum cannot be kept empty, the 
sphincters should be divided, so as 
to allow a free escape from the gut. 
The diet should consist chiefly of 
cold scalded milk, so as to have as 
little effete matter as possible re- 
maining in the bowels. After the 
lapse of twelve days a very gentle 
laxative may be administered, such 
as a compound rhubarb pill, or the 
compound liquorice powder, either 
of which will give a solid stool. 
Should the wound fail to heal by 
this plan of treatment, there re- 
mains but one course, namely, that 
of laying the parts open from the 
Carvel knobtyting instramésie perforation to the surface, as in 
anal fistula, and then allowing the 
chasm to fill up by granulation; or, if the wound is too deep for the safe use 
of the knife, by introducing the elastic ligature and dividing the parts by 
the slower process of ulceration. ) 
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Gunshot Wounds of the Rectum.—Such wounds were by no means uncom- 
mon during the late war, and frequently proved fatal from hemorrhage, pelvic 
extravasation of freces, and exhausting suppuration. The hemorrhage may 
come from the hemorrhoidal, gluteal, or iliac vessels. Shot wounds of the 
rectum are frequently complicated with similar injuries of the bladder, also 
with fecal or anal fistule, paralysis of one or both of the lower extremities, 
with injury to the sacral nerves, and with fracture of the bones of the pelvis. 

TREATMENT.—The great indications in gunshot wounds of the rectum are 
to arrest hemorrhage and to prevent feecal extravasation. The control of 
bleeding—when from the bowel—is best effected by dilating the gut with a 
speculum, and searching for the point whence the blood issues. When 
found, the vessel, with some of the surrounding tissue, should be lifted by a 
tenaculum, and a thread passed over the instrument with a pair of forceps. 
To tie the ligature—with the finger—in such a location is no easy task. It 
is best accomplished with Carroll’s instrument (Fig. 243), or the vessel may 
be seized with a pair of spring forceps, the blades locked, and the instrument 
allowed to remain. When the hemorrhage comes from several points, or 
from an extensive surface of the intestine, a fenestrated wire speculum should 
be introduced, by which the bowel can be well dilated. The free admission 
of air, and the stretching to which the parts are subjected, will produce a 
hemostatic effect, or, if this is not sufficient to arrest the flow, a stream of 
ice-water, alum-water, or dilute Monsel’s solution 
of iron, may be thrown continuously from a 
syringe into the cavity of the gut. The instru- 
ment of Dr. Bushe (Fig. 244), consisting of a 
bladder fitted to a nozzle with a stop-cock, is 
used for the same purpose. The bladder is passed .,.)4% compressor for hemorrhage 
into the rectum, and afterwards filled with ice- from the rectum. 
water. Thus distended, it not only communicates 
cold to the parts, but also acts as a compress. At the same time the hips of 
the patient should be elevated, in order to relieve the hemorrhoidal vessels 
from the blood-pressure. 

To prevent frecal extravasation, the sphincters may be divided, as practiced 
by Dupuytren, Simon, and several American army surgeons. Though not 
always successful in obviating such extravasation, the operation undoubtedly 
promises better results than can be obtained from any other measure at our 
command. ~ 


Wounds of the Diaphragm.—It is somewhat difficult to determine the exact 
import of wounds of the diaphragm, as they are rarely uncomplicated, the 
attendant injury sustained by the thoracic and abdominal viscera being quite 
sufficient, independent of any diaphragmatic lesion, to cause death. They 
are, however, not invariably fatal. The constant movement to which this 
muscle is subjected in carrying on the work of respiration prevents, gen- 
erally, the restoration or healing of perforations made through its structure. 
This fact, first stated by Guthrie, was amply confirmed by the observations 
made during the War of the Rebellion, in which 126 cases occurred. On 
this account it is quite common for portions of the abdominal viscera, which 
from their connections admit of much movement, to pass through these 
abnormal openings into the chest, constituting diaphragmatic hernia. In 
a case recorded by Dr. Sargeant, a portion of the colon was attached to 
the second rib. Death has followed from strangulation of the intestine in 
the opening. 

The diaphragm is sometimes torn or ruptured by violence applied to the 
external walls of the thorax, such as forcible compression, or falls,—an effect 
which is no doubt due to the extraordinary effort made by the muscle to 
resist the squeezing of the border of the chest. In this view, the rupture is 
more the result of muscular power than of the outward injury. The left 
side of the muscle is much more frequently ruptured than the right, a fact 
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which is explained by the preponderance of the muscular over the tendinous 
structure on that side. 

There are no symptoms characteristic of wound or rupture of the dia- 
phragm. If, after an injury to the body, there should be gurgling sounds 
and a tympanic resonance heard in the chest, indicating the presence in 
the thorax of some portion of the viscera of the abdomen, such an accident 
would be rendered probable. No special treatment, other than rest and the 
alleviation of any pain experienced, will be required. 


CHAPTER V. 
WOUNDS OF THE EXTREMITIES. 


Tue danger of wounds of the extremities consists in the injury done to the 
blood-vessels, nerves, articulations, and bones. 

The principal blood-vessels, whether the limb be in a state of repose or of 
defense, are so situated as to be least exposed to harm. When the arm hangs 
quietly by the side of the body, the brachial, radial, and ulnar arteries are 
directed inwards, and the palm of the hand, in which lie the palmar arches, 
is turned backwards. When the arm is raised in an attitude of offense or of 
self-defense, the same vessels remain in the least exposed position. In the 
lower extremity, the femoral artery passes to the inner and posterior part of 
the thigh, the posterior tibial is placed between two planes of muscles, and 
the anterior tibial is likewise deeply situated, besides receiving an additional 
protection from the salient spine of the tibia. At the inner ankle, where the 
posterior tibial passes into the foot, a deep recess exists, formed by the con- 
cavity of the os calcis and the projection of the internal malleolus, which 
conduces greatly to the safety of the vessel. 


Wounds of the Upper Extremity. 


When a wound involves the integument, or both the integument and the 
muscles, the treatment does not differ from that proper to similar injuries in 
other parts of the body. The hemorrhage must be controlled, all foreign 
substances removed, the parts united by the interrupted silver suture, a 
pledget wet with water applied over the wound, and the dressing confined in 
position by a roller bandage. When a muscle is divided, the stitches should 
include its extremities, and the arm be placed in that position which will 
insure the most perfect relaxation of the parts. Tendons, when severed, 
should be united by the animal suture. 

‘The most vital portions of the upper extremity are the following: First. 
The axilla, especially that part below the middle of the clavicle, in which lie, 
not far from the surface, the axillary artery and vein, the cephalic vein, and 
the axillary plexus of nerves: below this point the great folds of the armpit, 
and the relation of the latter to the side of the chest, serve to shelter the ax- 
illary vessels and nerves from injury. Second. The inner edge of the biceps, 
along which lie the brachial artery and median nerve, is another vulnerable 
region. Third. The antibrachial fossa, or that part in front of the elbow, is 
an important space. In this are situated the median basilic and the median 
cephalic veins, together with numerous filaments of the internal cutaneous 
nerve, and deeper, under the bicipital aponeurosis, the brachial, radial, ulnar, 
and interosseous arteries, with the median nerve. Fourth. In the forearm 
over the course of the radial and ulnar arteries, the former of which is 
superficial in its entire extent, the latter also at its lower fourth, in which 
situations these vessels are particularly exposed to injury. /ifth. At the root 
of the thumb, where the radial artery passes to the back of the hand, and in 
the palm of the hand, in which are lodged the two palmar arches with their 
numerous large, inosculating branches. In this last portion of the upper 
extremity we have a region which, when wounded, demands for its treatment 
the highest surgical skill. 
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Wounds of the Arm.—The arteries of the arm are frequently divided by 
stabs or cuts; they are sometimes torn in fractures, or, in the case of the 
axillary, by forcible attempts to reduce old luxations. Not unfrequently the 
vessels at the wrist or in the hand are wounded by chisels or by broken pieces 
of glass. When the axillary or the brachial artery has been severed, there 
will be no pulse felt at the wrist. If the damage to one of the large vessels 
of the arm is caused by a bullet or by a puncture, there follows a swelling 
more or less diffused, in which pulsation is generally detected. 

TREATMENT.—In all injuries of the blood-vessels of the arm and the forearm, 
the proper course is to seek for the artery in the opening made by the vul- 
nerating body, enlarging the wound, if necessary, for the purpose, and tying 
both ends of the divided trunk. When a ligature is placed on the proximal 
end of a wounded vessel, above a collateral branch, the latter should likewise 
be tied: otherwise the blood may find its way back through the anastomosing 
branches. 

There are circumstances which may require a departure from the rule. For 
example, an injury involving the axillary high up, accompanied by much 
swelling from blood and inflammatory products, will be best treated by open- 
ing the neck and securing the subclavian external to the scalenus muscle, as 
such a course would necessitate a less extensive division of tissues, and would 
include a part of the vessel which is some distance from any branches. 
Again, in a wound at the upper part of the forearm, near the elbow-joint, in 
which the vessels had been previously tied at the seat of injury, but in con- 
sequence of a soft, edematous, and sloughing state of the soft parts, secondary 
hemorrhage has taken place, it is better to tie the brachial above the articu- 
lation. 


Wounds of the Hand.— Wounds of the palmar arch or of its branches form 
no exception to the general law above mentioned. It has been recommended 
in these injuries to tie that vessel in the forearm which, on being compressed, 
arrests the bleeding; but when it is considered that between the palmar 
arches and the radial, ulnar, and interosseous arteries a free intercommu- 
nication of branches exists, which branches are singularly uniform in their 
size, the unsoundness of such a practice will be obvious. When the wound 
is small, difficulty is sometimes experienced in placing the ligature securely 
on the bleeding vessel, the thread slipping off when the tenaculum is with- 
drawn. In such cases an instrument in which the handle and a part of the 
shank can be detached from the curved extremity (Fig. 245) will be found 
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Tenaculum.—Handle capable of being detached at a, from the point. 


very useful, as the latter may be allowed to remain in the opening until the 
ligature becomes separated by ulceration, when both will come away together. 
When the opening is not sufficiently large to allow free access to the bleeding 
trunk, it should be enlarged to the required extent. In making incisions for 
this object, no thrusts are allowable. The surgeon must understand the 
‘distribution of the vessels, and with such a knowledge he may proceed with 
entire confidence to expose the deep part of the hand. The skin must first 
be divided, and next the superficial fascia, when the palmar aponeurosis will 
be brought into view, which can be readily recognized by its white, tendinous 
appearance. ‘The important vessels are all beneath this structure. To open 
this membrane safely, a slight puncture should be made through its sub- 
stance, and a grooved director introduced, by means of which the fascia can 


be raised from the vessels and nerves beneath, and its successful division 
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accomplished, giving an exposure of the parts sufficiently ample for securing 
any wounded vessel. 

After tying vessels belonging to the palmar arch, or the arch itself, and 
particularly where the tissues are somewhat unsound, the force of the blood- 
stream in the hand should be diminished by placing oblong compresses over 
the radial and ulnar arteries and securing the same in position by a roller, 
beginning at the hand and extending up to the elbow; or, if the pressure of 
a bandage be painful, the object may be attained by elevating the arm and 
flexing it to an acute angle. 

In the treatment of lacerated wounds of the hand, whether caused by 
machinery or by the bursting of fowling-pieces, the surgeon must consider 
well his case before having recourse to amputation. The vitality of the 
upper extremity attains its maximum in the hand. Here are concentrated 
the branches of three considerable arterial trunks, having an intimate inos- 
culation with one another; here also is a rich supply of nerves; and here are 
the insertions of thirty-six muscles. All these components are supported 
by a skeleton consisting of some twenty-seven small bones, with curiously- 
contrived articulations, well calculated to combine solidity with mobility, 
and having a large continuous surface of synovial membrane. It is the 
vital energy necessary to move harmoniously such a combination of parts 
which confers on the human hand its singular power to resist injuries and 
repair the most extensive mutilations. Indeed, unless in cases of utter dis- 
organization of all the components of this part of the limb, I never despair 
of its recovery. 

In the treatment of lacerated wounds, no remedy compares in value to irri- 
gation. At first the water should not be applied too cool, for fear of lowering 
the circulation below that degree necessary for the work of separating the 
damaged fragments of tissue and of reconstructing the injured parts; but as 
these processes advance, less attention is necessary on this point. Bleeding 
from the digital arteries which lie along the borders of the finger is easily 
controlled by pressure made with a compress and a narrow roller. 

Punctured, poisoned, and contused wounds of the hand are frequently fol- 
lowed by deep-seated abscesses, which prove excessively painful, are accom- 
panied by severe constitutional disturbance, such as rigors, fever, headache, 
sleeplessness, and entire loss of appetite, and, unless promptly treated, pro- 
duce the most extensive disorganization of structure, leaving the member stiff, 
distorted, and withered. These palmar abscesses may be situated in four 
localities: first, in the subcutaneous tissue, in which locality they are least 
harmful, as they readily come to the surface; second, beneath the middle 
chamber of the palmar fascia, which corresponds to the hollow of the hand; 
third, under the thin expansion of this fascia which covers the muscles that 
form the ball of the little finger; and, fourth, under a similar extension of 
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Palmar fascia, strong in the middle and less so at its margins. 


the palmar fascia which spreads over the muscles constituting the ball of the 
thumb. (Fig. 246.) The great strength of the central portion of the palmar 
aponeurosis and its membranous connections with the two middle metacarpal 
bones renders purulent collections in the second position exceedingly danger- 
ous to the welfare of the hand. The medical attendant is often misled in 
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such cases, as the resistance encountered by the inflammatory products on 
the palmar surface serves to force them upwards beneath the annular ligament 
of the wrist into the arm, or directly backwards between the interosseous 
spaces to the back of the hand. Hence, in these abscesses, though the disease 
begins in front, the swelling is greatest over the posterior surface of the 
metacarpus. Even when the case is clearly appreciated, the physician will 
often have some timidity in adopting the proper line of practice (which con- 
sists in laying open the palm of the hand), for fear of wounding the superficial 
palmar arch or its branches. 

The lowest point reached by the curve of the arch corresponds to a line 
starting at the junction of the thumb and index finger and drawn directly 
across the palm of the hand to its ulnar border. An incision may be carried 
up to this line with safety. The digital arteries given off by the arch, and 
destined to supply the fingers, pass down opposite to the interosseous spaces 
and divide at the interdigital clefts, sending branches along the sides of the 
fingers. (Fig. 247.) Incisions, therefore, which are made over the middle 
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£uperficial palmar arch and its digital branches. 


of the palmar surface of the fingers, and over the course of the metacarpal 
bones, may be continued upwards safely to the transverse line. (Fig. 248. 
The recognition of these facts, an 

Fie, 248, the exercise of care in incising 

| the integument and in raising the 

palmar fascia upon the director 

before its division, will enable the 


out danger. 

Punctured wounds of the han 
are not unfrequently followed by 
a slow contraction of the tendons 
or of the palmar aponeurosis, 
causing deformity of one or more 
of the fingers. 

In all cases of injury of the 
hand in which a palmar splint is 


Se. : ‘ formed so as to allow the fingers 

rae ead the Tain hea thot tes come to be slightly flexed. : 
Wounpbs oF THE NERVES will 
be indicated by loss of motion and sensation in the parts to which they are 
distributed, thus enabling the surgeon to designate the particular trunk in- 
volved. Such injuries are not altogether hopeless, as the divided ends occa- 
sionally unite and the nerve resumes its function, the paralysis disappearing. 
We are not yet sufficiently informed on the subject of the regeneration of 
neurine to determine how wide a chasm between the retracted ends of a 
nerve-trunk can be bridged with material capable of conducting motor and 
sensory impressions. In one instance I resected over an inch of the ulnar 


operator to execute his task with-_ 


employed, the padding should be | 
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nerve above the elbow for a violent neuralgia of that part of the arm supplied 
by its branches, and with complete relief to the patient. Seven years after, 
partial power was regained in the muscles paralyzed, and with this resto- 
ration of function the pain returned again with great severity. We do 
know, however, that the nearer the extremities are brought in contact the 
greater will be the probability of obtaining a useful union. With this 
view it has been suggested to suture the ends of divided nerves; but 1 doubt 
not that these cords would resent such liberties. The evil effects of in- 
cluding a nerve in a ligature, or of transfixing it with a pin, are very well 
known, and sewing together its divided ends does not materially differ in 
the amount of injury inflicted. In cases where a nervous cord of importance 
has been cut, it will be best to endeavor, by deep stitches passing near to the 
trunk or even including its sheath, and by position, to effect the nearest pos- 
sible approximation. 

Contusion of the ulnar nerve in the groove between the internal condyle 
and the olecranon process of the ulna is a common occurrence. The sensa- 
tions of numbness and tingling experienced in the little finger and the ring 
finger, with the unpleasant glow of heat which succeeds the injury, are well 
known. The effect of such contusions is generally transient, passing over 
in a few moments; though when the violence has been severe the inside 
of the elbow and arm may become swollen and painful, and the function 
of the fingers supplied remain suspended for some time.- In such cases 
cold anodyne lotions may be applied at the seat of injury; and if the 
symptoms do not yield in two or three days, a blister should be laid over 
the contused nerve, with a view to remove the inflammatory thickening of 
its sheath. 

Punctures of a branch of the internal cutaneous nerve where it is distrib- 
uted over the median basilie vein—an injury which was not uncommon 
when venesection was more generally practiced than at present—may be 
followed by a red and painful condition of the arm. Anodyne lotions and a 
blister constitute the proper remedies. 

Punctures of the digital nerves will sometimes cause the most exquisite 
tenderness, pain, and disability in one or more of the fingers. These symp- 
toms may not set in until months or even years after the accident. After 
a time the skin becomes glossy, having a dull-red or purple color, and the 
affected member stands off from the other fingers in an awkward, helpless 
manner. 

Where only a single digit is involved, excision of the digital nerves will be 
indicated ; but when most of the hand suffers, the median or the ulnar above. 
the wrist-joint will require excision. 

There is a pseudo-neuralgia of the fingers occasionally met with in females. 
I have never witnessed a case in which more than a single digit was affected. 
This “mimicry,” as it has been termed by Mr. Paget, when located in joints, 
can be distinguished from true nerve-trouble by the absence of the glossy and 
dull-red skin which characterizes the latter, and also by the fact that, when 
the patient’s mind is attracted from the hand, no difference can be detected in 
the position or in the movements of the affected from the other fingers. 


Wounds of the Lower Extremity. 


The same general principles which are applicable to the treatment of 
injuries of the upper extremities are to be observed in those which involve 
the lower. The great blood-vessels of the thigh being situated at the ante- 
rior and the inner portions of the limb, wounds taking effect in these regions 
are attended with the greatest danger. In the ham the popliteal vessels lie 
deep, and are protected by being on the posterior aspect of the thigh: con- 
sequently they are rarely the subject of traumatic violence. 

In the leg the anterior and posterior tibials, except in front and behind 
the inner ankle, are very slightly exposed to external injury, except from 
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unshot missiles. It occasionally happens that in compound f 
e leg these vessels are torn. Punctured and other wounds of the fot o 
frequently followed by tetanus, and the same may be affirmed of simil 
injuries of the hand. 
Wounds of the foot should be treated in the same manner as > 
the hand. | . 
Wounds of the articulations will be considered under the head of Z 
and Injuries of the Joints. 


CHAPTER VI. 
DISEASES OF THE ABDOMEN. 


Diseases of the Umbilicus. 


Hemorrhage.—Bleeding from the umbilicus of new-born children, after the 
separation of the ligature from the cord, occasionally occurs, and in some 
instances becomes very serious in its consequences. When the hemorrhage 
is obstinate, it is ordinarily associated with some vice of the general sy stem, 
and ina majority of cases will prove fatal. The treatment consists in first 
attempting to arrest the flow by astringents, such as alum, the subsulphate 
of iron, or styptic cotton. Should these not succeed very soon, it will be 
necessary to resort to some more decided measures, as infants bear the loss 
of blood badly. The actual cautery or the solid nitrate of silver may be 
applied to the bleeding surface, or a pin may be pushed through the base of 
the navel and surrounded by a ligature. 

Uleeration.—This is met with both in infants and in adults. In the 
former after the separation of the ligature from the cord there is left a 
raw stump which refuses to heal, from which purulent matter is discharged, 
and which also, when rudely touched, bleeds quite freely. In adults ex- 
coriation and ulceration arisé, either from negligence in keeping the parts 
clean, or, in very obese persons, from the contact of adjoining surfaces, by 
which the cuticle becomes macerated and detached in the retained per- 
spiration. The best remedies in all these cases are frequent ablutions, and 
dusting the parts with calomel and prepared chalk (equal parts). If this 
fail, the surface of the ulcer should be lightly touched every three or four 
days with the nitrate of silver or with iodoform. 

Morbid growths—Fibrous growths, though quite uncommon, are occasion- 
ally seen to spring from the bottom of the umbilical depression. Their at- 
tachment is either, pedunculated or sessile, and sometimes extends beyond 
the circumference of the navel. They are smooth upon the surface, firm, 
and inelastic to the touch. A more common growth is one consisting of 
hypertrophied cutaneous papille,—a variety of papilloma,—the surface of 
which is irregular, consisting of rod-like eminences, and often becoming foul 
with offensive discharges. As long as these tumors remain quiet they should 
be left alone, or at most be carefully cleansed. When they continue to grow, 
their removal may be accomplished by the scissors or knife, or by strangu- 
lation with a ligature. When their attachment is pedunculated, the latter 
answers every purpose. By whatever method they are taken away, the 
surface left should be treated with nitric acid, or caustic potash, to prevent a 
return. 

Cysts.—A. collection of fluid sometimes takes place between the peritoneum 
and the abdominal parietes,—a form of encysted dropsy,—which, should it 
happen to be beneath the umbilicus, may protrude that structure and form 
an external swelling. This cannot, however, be properly considered an 
umbilical cyst. Such enlargements may be confounded with hernia. A case 
was related to me in which an attempt was made to remove what was supposed 
to be such a cyst but which proved to be an umbilical hernia. The reduci- 
bility of hernia, at least in its early history, and, in most instances, its reso- 
nance, neither of which belongs to cysts, will assist in establishing a distinction 
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between the two diseases. A resort to the aspirating-needle will also serve, 
in some degree, to clear up doubts. Tapping and the injection of iodine will 
be the proper treatment when the disease is progressive. 

Carcinoma.—The most common form of malignant umbilical disease is 
epithelioma; but I have recently seen what I believe to be a true scirrhus of 
this part. The growth of malignant disease is characterized by induration, 
pain, and a pimply, lilac discoloration of the skin. It may develop both 
internally and externally. The skin sometimes becomes inflamed, and 
ulceration follows, constituting a very offensive and spreading sore. Un- 
fortunately, the surgeon’s duty is limited to directing such agents as will 
promote cleanliness, relieve pain, and sustain the system. No operation 
will effect any good whatever. 

A variety of fistule occur at the umbilicus, some of which are congenital, 
and others inflammatory, in their origin. They are as follows: 

Urinary fistula—The urachus may remain open at birth, and the urine 
escape at the umbilicus, forming a fistula. An early effort should be made 
to secure its closure by. applying to its orifice nitric acid on a silver probe. 
A child was once brought to my clinic in which the urachus had not closed. 
There was no fistulous opening in the umbilicus, but the latter became dis- 
tended when the urine was allowed to accumulate in the bladder. I am 
unable to say whether the defect proved permanent. 

Stercoraceous fistula—In consequence of a blow over the umbilical region 
a limited peritonitis may be developed, and a portion of intestine become 
glued to the parietes Speed to the navel. This may ulcerate and open 
through the latter. The opening requires to be kept free from obstruction, 
and after a few weeks, should the fistula show no tendency to close, an 
attempt may be made to close it by freshening the edges and uniting them 
with the twisted suture. 

Ovarian fistula—I saw in a distant part of Pennsylvania, in the person of 


a lady, an umbilical fistula which communicated with the right ovary. At’ 


the time of my visit it was obstructed with rolls of hair; fragments of bones 
were also occasionally discharged. The cause leading to this fistula was a 
very tedious and difficult labor, followed by pelvic cellulitis, after which the 
swelling and ulceration at the umbilicus took place. Such cases are best left 
to nature, only observing to keep the channel clear when signs of obstruction 
exist. 


Ascites. 


Ascites is a collection of fluid in the peritoneal sac. It may be obstructive 
or inflammatory. 

Under the head of obstructive causes may be enumerated disease of the 
liver, spleen, kidneys, omentum, and heart; also the presence of ovarian and 
uterine tumors. Whatever tends to retard the flow of blood through the 
vena cava ascendens favors the production of the disease. The inflammatory 
origin of ascites is peritonitis, generally of a. chronic form and excited by 
mechanical pressure. Thus we frequently see large accumulations of fluid 
follow the presence of an ovarian cyst, uterine growths, and malignant dis- 
ease of the omentum. As these roll about in the abdomen, rudely rubbing 
against the surfaces of the peritoneum, they provoke an inflammation which 
is followed by the transudation of serum. The serous membrane is often 
much thickened from this kind of irritation. Acute peritonitis, should the 
patient not die from shock during the stage of development, is attended with 
more or less serous effusion. 

The abdominal fluid in ascites is usually of a straw color, not unlike that 


present in hydrocele. It coagulates by heat, is somewhat unctuous to the — 


feel, and contains various saline matters. When it is the result of acute peri- 
tonitis, the fluid differs in many particulars from that which has an obstruct- 
ive origin or which is caused by chronic inflammation. In the first, it has a 
reddish tinge or presents a dirty-brown appearance, with a sickening odor, 
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and contains numerous flakes of lymph, and also purulent matter. It isa 
dangerous fluid, and-seems charged with a highly active poison, often pro- 
ducing, when applied to a scratch or a puncture, severe local and general 
disturbance. 

Symproms.—A bdominal dropsy usually appears in a gradual manner. It 
is preceded by cedema about the ankles and feet, which slowly extends up 
the leg and thigh and sometimes to the integument of the penis and scrotum. 
In Bright’s-disease of the kidneys, it is not uncommon to see the connective 
tissue of the entire surface, from the roots of the hair to the soles of the feet, 
filled with serum, as are also the serous-lined cavities of the body. If press- 


- ure be made for a few moments with the finger upon the cedematous parts, the 


fluid will be displaced, and a depression will remain for some time after. This 
is called “pitting.” Those portions of the body on which rests its weight in 
sitting or in lying will often, for the same reason, present large indentations. 

As the fluid accumulates in the abdomen, its anterior and lateral walls be- 
come distended. This distention is first seen at the lower part of the body, 
towards which the fluid naturally gravitates. The height of the collection 
can be very clearly ascertained by placing the patient in the upright position 
and percussing the abdomen from above downwards. The line at which the 
resonance ceases and the sounds become flat will indicate the position of the 
effusion. The fluid does not float the intestines forward, but occupies the 
space between the bowels and the parietes. If the fingers be placed on one 
side of the abdomen and the opposite wall be lightly tapped with the other 
hand, fluctuation may be recognized, becoming more and more distinct as 
the distention increases. As the disease advances, the fluid at length presses 
against the diaphragm, thus resisting the descent of this muscle in respira- 
tion, causing great difficulty of breathing, and compelling the patient to 
maintain the sitting posture in bed; the urine diminishes in quantity, the 
appetite fails, the pulse becomes frequent and feeble, emaciation progresses, 
and the sufferer finally dies from exhaustion. 

DiaGnosis.—Ascites may be confounded with ovarian disease, with preg- 
nancy, with distended bladder, and with abscess. From ovarian dropsy 
ascites may be distinguished by the previous history of the patient, the former 
disease being generally very slow in its progress and not seriously involving 
the general health for a long time after its appearance, while in the latter, im- 
paired health often precedes, and always accompanies, the abdominal swelling. 
Not only so, but a careful interrogation of the internal organs will generally 
reveal some structural change as the cause of the dropsy, such as valvular 
disease of the heart, cirrhosis of the liver, or disease of the kidneys, as mani- 
fested by the presence of albuminous urine and casts from the uriniferous 
tubes. The position of the swelling in its incipiency will also throw light 
upon the subject, being median in ascites and unilateral in ovarian dropsy. 
In the latter the sac is frequently multilocular, the constrictions correspond- 
ing to the partition-walls of the cyst, and the irregularities of its surface 
may be distinctly felt through the parietes of the abdomen. In ascites the 
fluid, when in large quantity, presses out the flanks, while in ovarian disease 
there is an absence of this bulging, the projection being for the most part 
directly forward. When the practitioner remains uncertain in his diagnosis, 
an exploring-needle or trocar may be introduced with a view to examine the 
appearance of the fluid, which in ascites is ordinarily thin and of a straw or 
amber color, whereas that from ovarian cysts, with now and then an excep- 
tion, is ropy, viscid, thick, even gelatinous in consistence, and has a dark- 
yellow or brown color. 

From pregnancy, ascites may be distinguished by the following considera- 
tions: in the former there are nausea, vomiting, capricious appetite, enlarged 
mammary glands, brown discoloration around the nipple, a firm, inelastic, 
uniform swelling in the median line, a flat percussion without fluctuation, ab- 
sence of the menstrual discharge, and finally the sound of the fetal heart, 
together with the test of “ballottement.” The general health in pregnancy 
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is not much disturbed; in ovarian dropsy there is usually loss of flesh and 
strength. 

To confound ascites with a distended bladder is a mistake not likely to 
occur; yet the error has been committed, as I have reason to know. In 
distended bladder there is more or less desire to pass urine, the patient fre- 
quently making ineffectual efforts to micturate, attended with much distress 
about the penis and bladder; the swelling is median, smooth, without fluc- 
tuation, and may be felt through the walls of the rectum. It also attains a 
considerable size in from twenty-four to thirty-six hours. Should any doubt 
remain, the introduction of a catheter will solve it by simultaneously re- 
moving the contents of the bladder and those of the tumor. 

Abscess in the walls of the abdomen may simulate ascites, chiefly from the 
presence of fluctuation. The unilateral position, and the occurrence of chills, 
with perspiration and other hectic symptoms which belong to the former, 
will serve to establish the distinction. The exploring-needle here, as in man 
other swellings, will render the diagnosis clear. ' 

Proenosis.—The prognosis is exceedingly unfavorable, as the disease gen- 
erally depends upon structural change in organs, such as the heart, kidneys, 
and liver, over which our remedies have little control. 

TREATMENT.—The indications in the treatment of ascites are to remove 
the fluid and to correct, as far as possible, the causes which give rise to its 
production. There are two methods of accomplishing the first,—that is, the 
evacuation of the fluid,—namely, the therapeutic and the operative. In 
employing the first of them we aim to act chiefly upon the skin, the kidneys, 
and the intestinal canal, or upon all. In order to stimulate the kidneys, in 
my experience there is no better diuretic than the infusion of digitalis. A 
dessertspoonful should be given every four or five hours until the secretion of 
urine is largely increased. Or it may be necessary to combine a cathartic 
and diuretic. A very popular combination is bitartrate of potash and juniper- 
berries. Where the patient is not too much exhausted, the old formula of 
Eberle I have found to answer an admirable purpose: 

RK Potassii Bitartratis, Ziss ; 
Potassii Sulphatis, 3ss ; 
Pulveris Scilla, 3ii ; 
Antimonii et Potassii Tartratis, gr. i. 


M.—S. One teaspoonful every four hours until 
active purgation and diuresis follow. 


When the abdominal dropsy and cedema are due to cardiac disease, the use 
of small doses of calomel, with squill and digitalis, often does much good: 
R Hydrargyri Chloridi Mitis, gr. v; 
Pulv. Scille, 
Pulv. Digitalis, 44 gr. xx. 
M.—Ft. chartule no. xx. 
Sig.—One powder four times a day. 


In many cases, however, neither diuretics nor hydragogue cathartics will 
make any impression upon the disease, the pressure exerted upon the kid- 
neys and other organs within the abdomen by the fluid defeating their action. 
In such an event it becomes necessary to resort to operative measures. 


Paracentesis Abdominis.—This operation, though a very simple one, should 
not be undertaken until the distention becomes a source of marked distress, 
or is accompanied with obstinate vomiting, a condition more common in 
ovarian than in abdominal dropsy. The proper point at which to puncture 
the abdominal wall is in the median line, about two inches below the um- 
bilicus. A trocar and canula (Fig. 249), a thumb-lancet, a basin, and a strip 
of adhesive plaster, with a four-tailed bandage sufficiently long to go twice 
round the body and broad enough to include the entire surface of the abdomen, 
are all that is required for the operation. 

The only caution which need be given in the use of the trocar, is to be sure 
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that the intestine does not lie in contact with the abdominal wall at the place 
where the instrument is made to enter. Carelessness on this point has 
resulted in a wound of the bowel. 
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Trocar and canula for tapping the abdomen. 


In abdominal dropsy the fluid occupies the space between the viscera and 
the parietes, and it is on account of this circumstance that the puncture can 
be safely made. When, therefore, the percussion is entirely flat, no appre- 
hension need be felt in introducing the trocar. 

The patient, having emptied the bladder, may sit upon the edge of a bed, 
with the feet resting upon a stool and the back supported either by pillows 
or by a friend, or, if too weak to maintain the upright position, may lie on 
the side, close to the edge of the bed. The body of the bandage being now 
yeti over the front of the abdomen, the tails are to be crossed behind the 

ack, those on the right passing over to the left and those on the left passing 
over to the right, and are given to an assistant on each side. The surgeon 
then makes an opening in the body of the bandage over the median line, two 
inches below the umbilicus; through this he punctures simply the skin with 
the thumb-lancet, and immediately thrusts in the trocar, guarded by the index 
finger fixed one inch and a half from the extremity of the instrument (Fig. 
250), pushing it onwards until all resistance is overcome, when it should be 
withdrawn, leaving the canula in place. The fluid should be received into 
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Tapping in abdominal dropsy. 


a basin, and when the latter is full the operator can place a thumb or finger 
against the extremity of the tube, temporarily arresting the flow until the 
vessel is emptied into some receptacle and returned, when the fluid may be 
again allowed to discharge. As the accumulation is withdrawn, the bandage 
should be tightened up by drawing upon its tails, thus supplying to the vis- 
cera and blood-vessels the pressure which they have lost from the abstraction 
of the fluid, and in this way preventing that sense of sinking or fainting which 
occasionally follows tapping. Should the patient grow pale, sick, and weak 
during the operation, a little brandy-and-water may be given, and, if in the 
sitting posture, the position may be changed to one on the side. The canula 
may become obstructed from a loop of intestine, or from masses of lymph 
or from blood-clots causing an impediment to the flow: in such an event a 
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change in the position of the instrument, or a knitting-needle or probe passed 
through its canal, will serve to clear away the obstruction. As soon as the 
fluid has been discharged, the canula should be removed, the opening covered 
with a strip of adhesive plaster, and the tails pinned either to one another or 
to the body of the bandage. 

There are trocars in use which differ from the one described by having a 
branch-pipe, to which a piece of rubber hose can be attached, for conducting 
the water into a vessel under the bed or out of the way. (See Fig. 229.) 
An aspirator also answers the purpose admirably. 

Encysted dropsy of the abdomen is occasionally met with,—that is, an 
accumulation of serum cut off from the general peritoneal sac. The cireum- 
scribing walls of these cysts are the result of a chronic peritonitis. In three 
cases recorded by Dr. William Pepper,* the cause was doubtless traumatic, 
and was most probably due to the stimulus of coagulated blood within the 
peritoneum. The walls of these cysts may be constituted in various ways: 
sometimes they are formed by the peritoneum in front and the omentum 
behind; sometimes by the omentum in front and a portion of the intestines 
posteriorly, a number of coils having been glued together by inflammatory 
lymph; and in other instances by the folds of the omentum alone. The 
fluid which they contain is clear serum. These cysts may be converted into 
purulent sacs, as in the interesting case reported by Dr. Mears,} in which two 
gallons of a purulent fluid were drawn from a cyst between the omentum 
and intestines. In,a similar case I drew over three gallons from a cyst on 
the right side of a female patient. 

The existence of such cysts will be indicated by the circumscribed character 
of the swelling, by their yielding a flat percussion-sound, and by the surround- 
ing portions of the abdomen being resonant; also by the fixed position and 
unchanging character of the enlargement, in whatever position the patient 
may be placed. When transformed into a pus-cavity, there will be a history 
of previous chills and possibly hectic symptoms. 

The treatment of encysted dropsy consists in evacuating the fluid by the 
trocar or aspirator, as in abdominal dropsy. The tapping may require to 
be repeated, and, if there follows a steady diminution in the size of the swell- 
ing, nothing else may be required. When cysts suppurate, it will be best to 
open them, evacuate the contents, and treat by drainage-tubes and carbolie 
acid water. 


Foreign Bodies in the Stomach.—Foreign bodies frequently enter the 
stomach, either by accident or by design. Writers have divided these bodies 
into round, flat, pointed, and irregular; and this division is one of practical 
importance. Round bodies, such as bullets, marbles, and pebbles, are fre- 
quently swallowed. A boy playing with a marble in his mouth allows it, in 
an unguarded moment, to slip down the cesophagus into the stomach. In 
this manner also coins are frequently swallowed. I have known a person to 
swallow in succession seven or eight large bullets as a matter of amusement. 
Knives, forks, and pins have also slipped into the stomach, both with and 
without the consent of the patient. The insane are much given to the habit 
of bolting bodies of an unusual character. 

A case is reported} in which a soldier was shot in the abdomen, the ball 
entering the stomach, in the cavity of which it was found. Bodies like pins 
or needles, if they succeed in reaching the stomach, may make their way 
through its walls and travel to distant points, much in the same manner as 
when broken in external parts of the body. In this way may be explained 
the presence of foreign substances in unusual situations. ‘ 

Round bodies make their way out of the stomach and through the intes- 
tinal canal more easily than such as have an angular, elongated, or irregular 


shape. Articles of unusual size and form will succeed in passing the pylorie 


* Transactions of the College of Physicians, vol. i. 3d ser., 1875, p. 181. t Ibid., p. 171. 
{ Surgical History of the War of the Rebellion, Part II. vol. ii. 


| 
, 
. 
| 


FOREIGN BODIES IN THE STOMACH. 393 


orifice of the stomach, which, independent of observation, we could scarcely 
credit. I published, some years ago, a very remarkable case of presence 
of foreign bodies in the intestines. It occurred in a female subject which I 
was examining in the dissecting-room of the Philadelphia School of Anatomy. 
Scattered along the intestinal canal from the jejunum to the rectum were 
found the following articles: three spools of cotton, the thread partially un- 
wound; two roller bandages, one two inches and a half wide and about one 
inch thick, while the other had become partially unrolled, one end being 
in the ileum and the other in the rectum; a number of skeins of thread, 
a quantity being packed tightly in the cecum; and, finally, a pair of sus- 
penders. I afterwards learned that this woman had been insane. 

Mr. Bryant speaks of a stomach, very much thickened, in Guy’s Hospital 
Museum. It was that of a sailor who had been in the habit of swallow- 
ing clasp-knives. This man had at different times disposed in this manner 
of no less than twenty knives. Finally the blade of one perforated the colon 
and destroyed his lite. Several blades were found, partially eroded, in the 
stomach. 

_ Mr. Taylor, of Edinburgh, narrates the case of a patient who swallowed an 
artificial plate with six teeth, which was passed by the anus three days 
afterwards. 

TREATMENT.—The physician is often applied to by parents in great alarm 
in consequence of a child having swallowed a piece of coin or a marble. 
Though I have known a number of such cases, in no instance can I recall 
any evil consequences resulting from the accident. 

The practice of exhibiting a cathartic immediately after the foreign sub- 
stance has been swallowed is to be deprecated. A body hurried along the 
intestinal tube in the current of glandular secretions, and under the energetic 
peristalsis excited by the purge, may, especially if it be rough, seriously 
damage the mucous and other tunics of the bowel. It should be left for two 
or three days to the physiological processes of the stomach and intestine, 
_ which generally serve to carry it forward, and at the same time to encase it 
with feculent matter, rendering its surfaces harmless to the bowel, after 
which, if it is not passed spontaneously, a cathartic may be administered 
of such nature as will produce a consistent evacuation, the bést being a mix- 
ture of sulphur, senna, and the bitartrate of potash,—half a drachm of each 
being taken in a little syrup. ; 

When the body is one the passage of which is very improbable, such 
as a knife or fork, and which is liable to produce inflammation, ulcer- 
ation, and perforation of the organ, or to excite a destructive peritonitis, 
the question of opening the stomach and extracting the body will arise. 
When performed for this purpose, the operation is called gastrotomy, from the 
Greek words ydornp, the stomach, and téww, to cut. When the stomach is 
opened with a view to establish a gastric fistula through which to introduce 
nutritious substances, the operation is termed gastrostomy,—literally, a belly- 
mouth. The conditions which have suggested this operation are impassable 
strictures of the cesophagus, from cancer and other causes. Gastrotomy for 
the removal of foreign substances should not be undertaken without sub- 
stantial and urgent reasons, seeing that bodies of unusual size and form do 
pass safely through the intestinal canal. Durham has collected seven cases, 
and Pooley* four, all of whom, with a single exception, recovered. 

The propriety of gastrostomy is still a debatable question. Its object is a 
humane one, it being undertaken not to cure the disease, but to prolong life. 
Mr. Durham has collected nine cases, which, with the one of Dr. Maury} and 
that of Dr. Lowe, make an aggregate of eleven, ten of whom are known to have 
died, and the eleventh most probably did so, as the result would likely have 
been reported if successful. In each of these eleven cases life was shortened, 
—except in perhaps a single one, who survived thirty days. This, when taken 


* Richmond and Louisville Medical Journal, April, 1875. 
+ American Journal of the Medical Sciences, April, 1870. 
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in connection with the fact that the ulterior motive at best is but palliation, 
makes such a surgical procedure unjustifiable. The plea that life, even if short- 
ened, was rendered more endurable, is entirely untenable. No amount of 
palliation can ever be set over against the subtraction of a single day from 
the life of a fellow-being. 

OPERATION OF GAstROoTOMY.—This operation was first performed by Seédil- 
lot. When it is contemplated to open the stomach, no solid food should be 
taken by the patient for thirty-six hours before the operation, and for six 
or eight hours not even liquids, in order that the viscus may be empty and 
the risk of extravasation be thereby diminished. Even with the possibility 
of vomiting, it is better to administer ether or chloroform to insure entire 
quietude. The patient being placed upon the back, an incision should be 
made four inches in length, commencing at the linea semilunaris, near to 
the cartilaginous border of the chest, and extending obliquely downwards 
and outwards parallel with the same. After the incision through the integ- 
ument, the remaining layers, fascial, tendinous, muscular, and peritoneal, 
should be lifted in succession, and divided upon a grooved director. This 
done, the left, or pyloric, extremity of the stomach will be brought into view, 
which should be fixed and retained at the wound, either by pinching up a 
fold with the fingers or by passing a thread through its coats. The surgeon 
then divides the anterior wall of the organ in the direction of the external 
wound to an extent sufficient for the extraction of the foreign body, which 
is best accomplished by a pair of polypus or gullet forceps. The wound in 
the viscus should now be closed by Lembert sutures, and the opening in the 
parietes united by deep interrupted stitches, with silver wire. During the 
operation the utmost care should be observed to prevent either blood or 
the contents of the stomach from entering the sac of the peritoneum. All 
vessels, therefore, must be tied and the bleeding allowed to cease before the 
parietal layer of the serous membrane is divided, and an assistant must be 
ready with a soft, warm, and moist sponge to receive any matters which 
may escape from the organ. 

During the after-treatment the shoulders of the patient should be kept 
somewhat elevated, and the lower extremities flexed over a pillow. No food, 
liquid or solid, must be allowed to enter the stomach for eight or ten days 
after the operation. All nourishment should be administered by the rectum 
during this time. After the lapse of ten days, milk and beef-essence may be 
taken, in small quantities at a time, by the mouth. 

When the object is to establish an artificial opening or gastric fistula, the 
incision through the walls of the stomach will require to be made larger than 
in the operation of gastrotomy, and the edges of the opening must be stitched 
to the margins of the parietal wound. 


Intestinal Obstruction. 


One of the most difficult subjects within the whole range of surgical study 
is that of intestinal obstruction. I am never called to a case of this nature 
without feeling that I am to approach a subject environed with conjecture 


and embarrassment. By intestinal obstruction is meant the existence of 


any obstacle to the passage of the feeces along the bowel. . 

The causes which operate to produce this result are numerous, but may be 
arranged under two heads: acute and chronic. 

Acute intestinal obstruction—Under this head are included all cases which 
come on suddenly and run a rapid course. Some of these are congenital, and 
others are acquired. The most common congenital cause is imperforate anus, 
or absence of the lower portion of the rectum,—a subject which will be con- 
sidered with diseases of that portion of the intestinal tube. Dr. Wilks* 
describes a rare form of congenital constriction which affects the duodenum 
of infants, and is attended with constant vomiting. 


* London Pathological Transactions, vol. xii. pp. 101, 121. 
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Intussusception or invagination —In this form of obstruction the upper part 
of a portion of the intestine slips into a segment of the gut below, very much 
as the finger of a glove is turned back upon itself. (Fig. 251.) It may 
take place at any portion of the small or large intestine, and is sometimes 
multiple, existing at two or more points in the course of the 
bowel. Some writers have denied that intussusception ever Fig. 251. 
occurs in the small intestine. I have myself seen it involving : 
this part of the bowel in several places, and in Mr. Gay’s 
collection of cases* it was found thirty-three times in this 
part of the tube, though it is situated usually at the ileo- 
cecal union. It may involve only three or four inches, or it 
may include a large amount of the bowel. The invaginated 
portion is constricted at some point by the circular muscular 
fibres of the intestine, giving to the affected part an hour- 
glass appearance. The cause of intussusception is obscure, 

robably from some irregularity in the distribution of nerve- 
orce and the result of reflex irritation, It is not confined 
to any period of life, or to either sex. 

Symproms.—The occurrence of intussusception is followed 
immediately by abdominal distress or pain, usually confined 
to a limited space, though it may be diffused over the entire 
abdomen. There is a desire to evacuate the bowels, but all A 
efforts for this purpose result only in severe straining, with jeumfinvasinated. 
the passage of some tenacious or ropy mucus frequently 
mingled with blood, or of blood by itself. Occasionally a hard, cireum- 
scribed swelling can be detected through the walls of the abdomen, or a 
mass of invaginated mucous membrane may be felt in the rectum. Both 
of these conditions were present in the case of a child whom I saw with 
Dr. Potter, of Germantown. Should the case linger or tend to pursue a 
chronic course, the abdomen becomes distended and tender, which often 
announces the commencement of peritonitis. Vomiting is not a constant 
accompaniment of invagination, and has little diagnostic value as a sign of 
the disease. 

Proenosis.—The prognosis is unfavorable, though numerous instances of 
recovery are on record, even under the most discouraging conditions. Should 
the patient survive the first severe shock attending the onset of the disease, 
he may afterwards die of peritonitis. Should this danger be successfully 
passed, the patient may recover,—a result, however, which can take place 
only by the sloughing of the strangulated part of 
the intestine and its discharge through the bowel Fig. 252. 
below. 

Intestinal twist, or volvulus—A loop of intestine 
is sometimes twisted upon itself, the mesentery or 
mesocolon forming its axis, until the canal of the 
bowel is completely obstructed (Fig. 252), a condi- 
tion which is supposed to be due to a redundancy of 
the mesentery or mesocolon. The sigmoid flexure 
of the colon most frequently suffers from volvulus. 
The symptoms are in many respects like those of 
intussusception. Erichsen thinks that in this form 
of obstruction the two sides of the abdomen are not 
symmetrical, one side, the affected, being more dis- 
tended than the other. . : 

Strangulation by circumferential constriction—This 
may follow from a loop of intestine slipping through an opening or a slit 
in the bands left by an old peritonitis, or it may result from the bowel 
becoming encircled by a process of omentum. In one case which I ex- 
amined, the ileum was strangulated by the appendix vermiformis, the free 


* Trans. Med. Soc. London, 1861-62. 
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extremity of which had become adherent to the cecum. (Fig. 253.) The 
diverticula or worm-like processes which are occasionally seen projecting 
from the intestine sometimes occasion a fatal strangulation. Obstruction 
is also often caused by bands of organized lymph constricting the intestine 
s0 as to prevent the passage of its contents. (Figs. 254, 255.) 


Fie. 255 


Fig. 253. 


Strangulation of the ileum by the appendix vermiformis. Obstruction by a band of inflammatory lymph. 


Acute peritonitis—An acute attack of peritonitis may so completely paralyze 
the muscular walls of the intestines as to destroy all peristalsis and produce 
obstruction. In such cases the difficulty arises from the loss of function, not 
from any mechanical impediment. When death follows an attack of this 
kind, it is due to the serous inflammation, and not to the retention of fecal 
matter. Inertia of the bowel from this cause is characterized by great 
tenderness and tympanitic distention of the abdomen, a dorsal decubitus, 
with flexion of the limbs, and a hard, contracted, and frequent pulse. 


Chronic or Slow Obstruction—In this form of the disease the causes, 
whatever they may be, operate itil f Among these the following may 
be mentioned : 

1. Accumulations of feces or of foreign matters —Obstruction from feculent 
accumulations is not uncommon. When present, it is due to carelessness in 
securing regular alvine evacuations. It is more often seen in women than in 
men, and more especially in those who are advanced in years and lead a 
sedentary life. 

Obstruction occasionally arises from foreign bodies, such as hay, straw, 
rags, and other materials which have been swallowed. I have seen an im- 
movable impaction produced in this way. Such cases are almost invariably 
met with in insane persons. In making an examination of the body of a 
lunatic, I once found the cecum packed with hay and straw. 

In cases of obstruction from feecal impaction, there is usually an antecedent 
history of habitual constipation, extending perhaps over months, and which 
has been gradually becoming more obstinate. The patient has suffered oc- 
casionally from flatulence and colicky pains, but without any material change 
in the health. . 
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When the accumulation finally culminates in obstruction, the abdominal 
pain, distention, and tenderness are not extreme, there is little shock, 
and often no vomiting. An examination of the abdomen will frequently 
detect through the parietes a hardened mass,/with an irregular surface, 
which when strongly pressed upon becomes altered in for m, and which 
yields when percussed a dull, flat sound. In a lady who suffer ed from con- 
stipation, | discovered a hard mass in the right lumbar region apparently 
the size of a large orange. Some months afterwards she discharged masses 
of intertwined worms, with the effect of relieving the bowels and removing 
the supposed tumor. 

2. Obstruction from organic change in the walls of the intestine—T hese changes 
may be either malignant or benign. The malignant or cancerous degener a- 
tion is in most cases, originally at least, confined to the large intestine. Not 
all portions of the large bowel are equally prone t5 be attacked. The rectum 
furnishes a large proportion of these cases, and next in frequency the sig- 
moid flexure of the colon. Even a certain portion of the rectum appears to 
be elected by the disease in preference to others, viz., that part about two 
and a half inches above the sphincter. When not in the large intestine, the 
pylorus is, especially in the aged, a favorite locality for the disease. Though 
the deposit may be irregularly disposed in the walls of the intestine, yet it is 
very often found assuming a singularly definite or ring-like form ar ound the 
circumference of the tube. Sometimes it sends out profuse granulations, 
forming a fungus which fills up the cavity of the bowel and which bleeds 
freely when rudely handled. Fragments of this cauliflower mass frequently 
slough, and are discharged with the evacuations. The progress of this variety 
of intestinal cancer towards a fatal termination is usually rapid. In other 
instances the deposit takes place in the submucous connective tissue, raising 
the mucous membrane into irregular hard nodules, which gradually encroach 
upon the canal of the bowel and finally result in complete obstruction. This 
answers to schirrus or hard cancer. When the disease takes this form its 
progress is more chronic. In some few cases I have found the feature of 
irregularity or nodulation entirely absent, and the mucous membrane smooth, 
having lost its natural duplications or folds. If a finger be passed into the 
bowel, the induration will be found to be uniformly distributed about its cir- 
cumference. These are the cases in which the patient possesses little power 
to expel the feeces, even long before the calibre of the tube is much narrowed, 
requiring injections to wash out the accumulations. This disability results 
from the cancerous infiltration of the muscular as well as the cellular coats 

of the bowel, whereby its contractility is destroyed. 

' No age is exempt from intestinal cancer, though it is more peculiarly a dis- 
ease of advanced life. Obstruction from malignant disease is usually the work 
of many months, in some cases of years. A careful inquiry into the antecedent 
history of the patient will usually disclose the previous existence, for a long 
time, of dyspeptic symptoms, such as flatulence, sour eructations, oppression 
after eating, and colicky pains. There has also been a steady though not rapid 
loss of flesh and strength. If the deposit is in the neighborhood “of the pylo- 
rus, or in some part of the small intestine, there will be vomiting of the food. 

When the disease is located in the large intestine, there will be pain and con- 

stipation, with alteration in the size and form of the feeces, the stools being 
sometimes small and round, and at other times angular or flat, according to 
the shape of the stricture ; or the passages may be frequent and small, consisting 
of broken fragments of feculent matter, which are dislodged with difficulty 
and often only after several ineffectual attempts. In some instances blood, 

mingled with mucus and pus, or a watery, blood-stained fluid, having a highly 
offensive odor, is discharged from the rectum. The pain is severe, and 
often of a lancinating character. .When the cancerous deposition is large, it 
may be discovered through the abdominal parietes, and when in the rectum, 
by an exploration with the finger. 

There is also a structural alteration of the intestine producing obstruction 
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which has an inflammatory origin entirely free from malignancy, and which 
assumes very much the appearance of an annular valve similar to that at the 
pyloric orifice of the stomach, and gradually con- 
Fig. 256. tracts until only a small orifice is left between the 
upper and the lower portion of the bowel. As far 
as my own observation extends, it is most common 
in the large intestine; and in one case which was 
under my care it followed a blow over the left side 
of the abdomen. The ring seemed to have been 
formed from the normal crescentic folds on the in- 
terior of the gut: it is represented in Fig. 256. 

Cicatrices, which result from the healing of intes- 

tinal ulcers caused by chronic dysentery and other 

Annular stricture of the colons diseases, will also produce obstructions of a serious 

from oksttection an Nhe led nature, from the inherent tendency of the new 
material to contract. 

A very curious instance of obstruction having an inflammatory origin I 
saw with Dr. Frank Haynes, of this city. The patient had for many months 
been harassed with a chronic diarrhoea, which was finally succeeded by ob- 
stinate constipation and stercoraceous vomiting. There was no tympany; the 
abdomen remained flat and without any marked tenderness. At no time was 
there much disturbance of the circulation nor were any active symptoms 
present. The man steadily emaciated, and after three weeks from the com- 
mencement of the attack died. The last week of his life some liquid discharges 
from the bowels took place, having a faint odor of feculent matter. 

On examining the body, coils of intestines were found adherent to one 
another and the entire canal converted into a rigid, inflexible tube. The in- 
flammatory infiltration involved all the coats of the bowel, and had become 
organized to a degree which entirely destroyed the function of peristalsis. 

3. Obstruction from morbid changes in contiguous organs.—A. fibroid tumor 
developed from the posterior wall of the uterus may compress the rectum so 
as to prevent the passage of the feeces, or the weight of such a growth may, 
by retroverting the uterus, produce a like effect. Ovarian cysts have in some 
instances caused an obstinate obstruction from pressure. 

The most common causes of intestinal obstruction are, first, peritoneal 
bands and diverticula; and, second, intussusception. In 135 cases collected 
by Mr. Hinton,* 36 were from the first-named and 24 from the last-named 
cause. Of Dr. Brinton’s 600 cases,} 31 per cent. were produced by bands, 43 
per cent. by intussusception, 17 by stricture, and 8 by twists. Of the 75 
cases terminating fatally at Guy’s Hospital, Dr. Fagget says that 17 were 
from incarceration by adventitious bands. That intestinal obstruction forms 
a considerable proportion of the general mortality of a community is shown 
by the 12,000 autopsies analyzed by Dr. Brinton, in which one death in 280 
cases was from this cause. In this estimate, death from strangulated hernia 
was not excluded. 

While the signs of intestinal obstruction from the various causes have 
been enumerated, it is nevertheless true that they are so alike in all as to 
render a diagnosis one of great uncertainty. In attempting to reach the true 
origin of a given case, the first inquiry should be in regard to the invasion of 


the disease. Has it been sudden or slow in its development? If sudden, — 


three causes will naturally present themselves,—strangulation, intussuscep- 
tion, and peritonitis. If the onset be sudden, the pain intense and localized 
about the umbilicus; if no hernial tumor can be discovered, or if a hernia have 
shortly before been reduced; if there be persistent stercoraceous vomiting and 
moderate abdominal distention, with marked prostration, the patient being 
over twenty years of age, there is good reason to conclude that the obstrue- 
tion is due to strangulation from a band, a diverticulum, or a twist. The 


* Assoc. Med. Jour., 1853. + Brit. Med. Jour., Jan. 1876, p. 431. 
{ Guy’s Hospital Reports, 1868. 


a 


a ee 


) 
; 
| 


OBSTRUCTION FROM MORBID CHANGES IN CONTIGUOUS ORGANS. 399 


restriction of the pain to the left iliac region, together with the presence of 
the symptoms already detailed, indicates a volvulus or twist in the sigmoid 
flexure of the colon. The loss of symmetry in the two sides of the abdomen, 
if present, one being flat and the other distended, as alleged by Mr. Erichsen, 
will also denote this condition of the intestine. In three instances I have 
seen obstruction follow the sudden restoration of an old hernia. 

If the patient be a child, the attack sudden, the pain severe and intermit- 
tent; if there be a frequent desire to stool, with tenesmus and vomiting, fol- 
lowed by a discharge of blood and mucus, such as occurs in dysenteric attacks; 
and if, in addition, the abdomen do not become increasingly tympanitic, 
with subsidence rather than increase of pain, and with perhaps the presence 
of an elongated tumor in the abdomen and possibly another in the rectum, 
the inference is that the case is one of invagination. 

If a patient, previously enjoying good health, after a full meal of indigest- 
ible food, or after eating too freely of grapes, be seized with flatulence, and 
pain in the abdomen, with great tenderness and distention of its walls; if the 
bowels be obstinately constipated, without vomiting, and the pulse frequent, 
hard, and contracted ; if the limbs be drawn up towards the body, the patient 
remaining rigidly upon the back, with a haggard and pinched countenance, 
the obstruction is in all probability due to peritonitis. 

In slow or chronic obstruction, the disease is commonly located in the large 
intestine. The lower its seat in the bowel, the less will be the tendency to 
vomiting. The higher its location, according to some writers, the more will 
the urine be diminished in quantity. A portion of the large intestine can be 
examined by the eye or explored by the fingers, enabling the surgeon to de- 
tect any morbid growths which may exist within certain limits. This ex- 
ploration has been extended even up to the colica media by carrying the 
hand and arm up into the bowel, as practiced by Simon. <A surgeon should 
have very cogent reasons for resorting to such a procedure. It is altogether 
feasible, with a little patience, to pass the rectal tube as high as the transverse 
colon, provided no obstruction exists below that portion of the bowel. It is 
proper to state that there may be serious obstruction without a complete 
block of the bowel. 

-If in such a case the patient be a nervous woman, an aged man, or a 
young child, and there be a history of constipation, a constant desire to re- 
lieve the bowels without being able to pass anything more than a little fluid 
discolored by particles of feculent matter even though a cathartic has been 
administered, and if there be a sense of fullness and local distress in the 
rectum, the eeneral health not being impaired, the case is probably one of 
feecal impaction, and the use of the finger will verify or disprove this conclu- 
sion. It is not uncommon to meet with such rectal collections after typhoid 
fever and other exhausting diseases, where, from a feeble peristalsis and from 
debility of the muscular apparatus at the lower end of the bowel, there is not 
sufficient power to dislodge the accumulations. I have seen much suffering 
result from the practitioner’ 5 failure to appreciate the true condition of a 
patient with these symptoms. 

When the impaction is higher up, that is, above the rectum, the hardened 
mass of feeces may be discovered by the fingers through the abdominal walls, 

provided the person be not too obese. 

' When a person seized with obstruction has for a long time suffered from 
dyspeptic symptoms, with torpid bowels; when there have been alternations 
of constipation and diarrhcea, with an occasional discharge of blood; when 
there has been a steady loss of flesh and strength, with a cachectic impress 
upon the face; and when, as not unfrequently occurs, a stercoraceous abscess 
opens into the bladder or the vagina, or upon the surface of the abdomen, 
the existence of cancer may be affirmed with great certainty. Often in 
these malignant depositions the tumor or induration can be felt through 
the parietes of the body. 

Stricture of the bowel, when beyond the reach of the finger, may be con- 
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jectured from the resistance offered to injections, or when the latter are 
immediately and forcibly rejected from the bowel. 

When the obstruction arises from tumors, the existence of the latter can 
generally be discovered by an examination through the abdominal walls or 
through those of the vagina or rectum. 

TREATMENT.—In the treatment of intestinal obstruction, the most rigid 
analysis should be instituted in order to ascertain as nearly as possible its 
cause. All the hernial regions should be carefully examined, in search of a 
rupture. I have seen a number of fatal cases of obstruction in which this 
cause had, unfortunately, been overlooked. Much evil is often done by the 
irrational practice of indiscriminately administering active cathartics. It is 
from this cause that a fatal peritonitis is often engrafted upon the intestinal 
block. 

When there is reason to believe that the case is one of impaction of the 
great cul-de-sac of the rectum, the finger should be well oiled, introduced into 
the bowel, and the principal feculent masses broken up and removed. This 
method is to be preferred before any of the instruments recommended for this 
purpose. After the collection is in a good measure dislodged, the remainder 
can be washed out by large enemata of sweet oil and flaxseed mucilage, or 
by soap-and-water. I have never derived much benefit from the solvent 
power of ox-gall, so often recommended as an injection in these cases of im- 
paction. When the accumulation is at the upper part of the colon, and the 
mass can be felt through the walls of the abdomen, it may be first broken 
down by pressure before exciting the peristalsis of the bowel for its removal. 
I succeeded in this way in starting an obstinate feecal obstruction which re- 
sisted the ordinary measures employed for its dislodgment. After breaking 
the feecal mass, the action of the intestine should be solicited by large injec- 
tions of flaxseed-tea, turpentine, and oil. To obtain the full benefit of an 
enema, it should be thrown into the bowel very slowly with a Davidson 
syringe (Fig. 257), so as not to provoke a premature expulsion. The bowel 
must be coaxed. 


Fia. 258. 
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Davidson syringe. Hydrostatic injection apparatus. 


The hydrostatic plan of administering an enema is to be preferred in such 
cases. It consists in pouring the fluid to be introduced into the bowel into a 
rubber bag having a long, flexible tube with a nozzle at its end. (Fig. 258.) 
The pressure can be regulated with great gentleness and uniformity by raising 
the bag to any required height. By injecting a large quantity of warm water 
containing a little salt, we may hope to overcome and successfully relieve 


fecal obstructions, whether depending upon inertia of the bowel or upon an- 


incomplete stricture. As a medium for conveying an injection into the bowel, 
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a long gum rectal tube may be introduced, carrying it as high up as possible, 
and throwing the fluid through its cavity, When a stricture exists within 
reach of the finger, the latter should be used to pilot the tube through, taking 
care not to perfor ate the bowel, the structure of which is often rendered weak 
by disease. Should these measures prove insufficient, we may next resort to 
the use of those remedies which not only act as laxatives, but which will also 
remove muscular spasm and pain. The combination which has been most 
successful in my hands is that of calomel, extract of belladonna, and opium: 


R Hydrargyri Chloridi Mitis, gr. xii; 
Ext. Belladonna, gr. iii; 
Pulv. Rhei, gr. ili; 
Pulv. Opii, gr. ii. 

M.—Ft. pilule no. xxiv. 

Sig.—One pill every two or three hours. 


As an auxiliary to this remedy, an enema of flaxseed-tea, salt-and-water, 
or sweet oil, should be thrown into the bowel every six or eight hours. 
Whatever the injection may be, it is important that as large a quantity 
should be employed as the intestine will tolerate without creating too great 
distress. I believe injury is often done by too large injections. The value 
of large enemata consists in the expansion which they cause of the walls of 
the gut, and the possible consequent unwinding of a twist or the reduction 
of an invagination. 

When the tympany is very great, relief will be experienced by tapping the 
intestine with a fine trocar. In two instances in which I had occasion 
to resort to puncture, the comfort, though not of long duration, was very 
marked for a time. The instrument which I employed for the purpose was 
the ordinary hypodermic needle. Farmers often practice this operation on 
their cattle, when the intestines become inordinately distended with gas 
from eating freely of green clover. 

However obstinate a case may be, the surgeon should not relax his efforts 
to obtain relief, In a case of intestinal obstruction from inflammatory stric- 
ture, which I attended with Dr. Moffat, of this city, the difficulty was not 
overcome until after the lapse of forty-eight days. This patient died some 
time afterwards from what seemed to be marasmus. The large intestine was 
found sufficiently dilated to hold three gallons of water, the stricture being 
at the sigmoid flexure of the colon. In a second case, the patient was relieved 
after a period of thirty-five days from the commencement of her attack. 

When the obstruction is supposed to be due to intussusception, opium 

will be required to relieve pain and quiet the peristalsis of the intestine. 
The injection of air into the bowel until it is well distended has been recom- 
mended. Mr. Erichsen believes he succeeded in this way in curing two 
cases of invagination. The operation can be effected by fitting the nozzle of 
a bellows to a flexible tube, at the end of which is attached a rectal pipe 
with a stop-cock; or the air may be pumped into the bowel with an ordinary 
stomach-pump. 
_ A spontaneous cure of intussusception has frequently occurred by the in- 
vaginated portion sloughing away and being discharged from the rectum. 
In one case, eighteen inches of intestine were discharged through the anus ;* 
in another case, recorded by Bush,+ fifteen inches of the ileum were passed. 
Van Buren reported one case in which five feet of the bowel were dis- 
charged, followed by recovery; and a similar instance is given by Peaslee. 
Professor Gross{ also speaks of having had presented to him, by the late Pro- 
fessor Dawson, a portion of the colon twenty-nine inches in length which 
had been passed by a child six years old. 

In 11 out of 20 cases recorded by Mr. Hinton, 9 recovered ; in 59 cases 
collected by Haven, mortification occurred 12 times, with 10 recoveries; in 


# Dunean’s Commentaries, vol. ix. p. 278. t Medical and Physical Journal, 182s. 
{ Gross, Surgery, vol. ii. p. 675. 
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50 cases collected by Dr. J. L. Smith, of New York, 7 recovered ; Duchaussoy 
has gathered from various sources 135 cases, with 29 recoveries; making an 
aggregate of 259 cases, with 55 recoveries. 

When the usual measures for the reduction of the intussusception have 
failed, and there is reason to believe that the vitality of the parts is not lost, 
it will be proper to open the abdomen and disengage the invaginated portion 
of the bowel. Hemorrhage is said to contra-indicate a resort to operative 
measures, as it indicates the commencement of sloughing; but others inter- 
pret this symptom as only an evidence of intense congestion. 

OPpERATION.—An incision should be made in the linea alba, below the um- 
bilicus, dividing the layers carefully on the director. After opening the ab- 
domen, a finger should be introduced into its cavity and the seat of obstruction 
sought for with as much gentleness as possible. When discovered, it will be 
necessary to introduce the fingers of both hands, so as to pull the upper and 
lower portions of the invaginated bowel in opposite directions. In a child— 
under the care of Dr. Potter—on whom I operated for intussusception of the 
large intestine, I found it necessary to exercise this mode of traction. Mr. 
Hutchinson thinks it better to draw the sheath of the invagination down- 
wards. If the upper part alone be pulled upon, the bowel becomes so nar- 
rowed by elongation as to constrict more tightly the included portion. Marsh 
operated successfully for invagination in an infant seven months old, and 
Fagge reports a like result in the case of an adult.* 

If the obstruction depend upon narrowing of the intestinal tube from car- 
cinoma, and the growth occupy the rectum or the descending or transverse 
colon, a resort to operative measures may be required, with a view to estab- 
lish an artificial anus; and when there is a complete blockade from malignant 
disease continuing for days, with tympany, pain, and inability to retain food, 
colotomy should be executed without delay. The relief from horrid suf- 
fering, even if life is only prolonged for a few months by the operation, 
will amply compensate the patient for submitting to the inconvenience of an 
artificial anus. 

When the obstruction is due to strangulation, all remedies except opium 
are useless; and when the impediment to the passage of the feeces is com- 
plete, with stercoraceous vomiting, there remains, as the only avenue of 
escape from death, the operation of laparotomy or enterotomy, though, unfor- 
tunately, this measure offers but a gloomy prospect of relief. The difficulties 
which confront the surgeon in these cases are of such a nature that he does 
not feel at liberty to urge the use of the knife. These are the recognized 
uncertainty of the diagnosis, the presence of peritonitis, and the exhausted 
state of the patient when the operation is seriously contemplated. Should 
the obstruction be due to impacted calculi, or, as I saw in one instance, to a 
compact ball of straw, an operation will be attended with great risk, as 
the removal of the cause requires that the intestine be opened, a procedure 
which adds the most dangerous complication to the case. 

A very important factor in the mortality following the opening of the 
abdomen is the handling to which the intestines are subjected in seeking for 
the seat of obstruction. Mr. Maunder, recognizing this fact, in a case where 
the cause of the difficulty was higher than the colon, eut directly down upon 
a distended coil of intestine, puncturing the tube in order to allow the im- 
prisoned air to escape, and then drew the intestine through the incision in 
the parietes, and, after enlarging the opening in its walls, stitched it to the 
external wound, thus forming successfully an artificial anus.| Mr. McCarthyt 
by the same method succeeded in saving the life of a patient suffering from 
obstruction located in the small intestine. In neither of these cases was the 
nutrition of the individual seriously impaired by the artificial anus, although 
it was situated so high in the alimentary canal. 

Colotomy.—In performing colotomy, the colon has been approached in dif- 


* British Medical Journal, January 1, 1876. t Ibid., April 1, 1876. } Ibid. 


COLOTOMY. 403 


ferent ways. Littré, who was the first to suggest the operation, as early as 
1710, recommended reaching the sigmoid flexure through the left iliac region, 
but it was not until sixty-six years afterwards that the suggestion was put 
into execution, on the right side, by Pillore, who cut into the cecum through 
the right iliac region and stitched the bowel to the wound in the parietes. 
The operation was undertaken in consequence of the presence of a malig- 
nant mass in the rectum. Twenty-one years later,—1797,—Fine opened suc- 
cessfully the transverse colon, through the umbilical region, for cancer of 
the rectum. The previous year, Callisen advocated the left lumbar region 
as the best route to the intestine, and the sigmoid flexure as the proper 
portion to be opened. 

Colotomy is most successful when the obstruction is situated in the rectum 
or in the sigmoid flexure, as it enables the surgeon to select for his operation 
the descending portion of the intestine, which is the most fixed, and which 
offers the largest non-peritoneal surface. The method usually pursued is a 
modification of Callisen’s, and is known as that of Amussat, a French surgeon 
who applied it to the ascending colon. In its performance the left lumbar 
region is selected. Three incisions have been recommended,—a vertical one 
by Callisen, a transverse one by Amussat, and, more recently, an oblique one 
by Bryant. That of Amussat or of Bryant is to be preferred, and is equally 
well adapted for left or right lumbar colotomy. The chief advantages of 
the transverse or oblique incision over the vertical are a more capacious and 
gaping wound, the division of fewer lumbar arteries, and an easier recogni- 
tion of the structures to be divided. ; 

Left lumbar colotomy.—In order that the loin be made as prominent as 
possible, the patient should be laid on the right side, over a pillow rolled into 
a cylinder, the body being turned somewhat upon the face and breast. A 
point one inch posterior to the middle of the crest of the ilium being ascer- 
tained, it should be marked with tincture of iodine or with ink, in order that 
it may be clearly distinguished by the surgeon during the different stages of 
the operation. The colon will be found exactly in a line with this mark. 
An oblique incision is next made through the integuments, five inches long, 
midway between the crest of the ilium and the last rib, commencing over 
the erector spine muscles, about one inch and three-quarters external to the 
spine, and terminating one inch above and posterior to the anterior superior 
spinous process of the ilium. The different strata of muscles and the lumbar 
aponeurosis are to be consecutively divided on the director, all vessels-being 
secured as the operation proceeds. 

The fascial origin of the transversalis muscle, being reached, must be 
opened, when the external margin of the quadratus lumborum will be seen, 
and will perhaps rise up into the wound. Search should now be made for 
the colon. In some cases the kidney is so low as to require being pushed 
aside that the intestine may be found. In a patient operated on by Dr. 
Morton, in the Pennsylvania Hospital, a large renal cyst so concealed the 
colon as to require tapping before the bowel could be reached. If the loose 
fatty tissue in the lumbar region be displaced, the intestine will be found 
one inch posterior to the middle of the crest of the ilium. 

In making this search, the surgeon must be careful to work backwards, 
under the quadratus lumborum muscle. If the exploration be carried for- 
ward, there will be great danger of opening the peritoneum. ‘To identify 
the intestine, the operator should examine for the circular constrictions or 
the longitudinal bands which distinguish this part of the tube. Frequently 
the feeces can be felt through its walls. It has been suggested by certain 
writers to distend the bowel by injecting a fluid into the rectum, so that its 
position may be more readily recognized. The objection to this procedure 
is the probability that a part of the liquid will escape into the cellular 
tissue of the lumbar region when the gut is opened. Sometimes the in- 
testine presents at the wound the moment that the transversalis origin 
of the lumbar aponeurosis is divided. Should this not follow, I find that 
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a strong pressure of the hand against the outside of the lumbar region will 
serve to produce the required protrusion. 

When the bowel is found, it should be drawn forward by the fingers, so as 
to expose its posterior surface, and two ligatures passed through its walls, 
three-quarters of an inch from each other, in a direction corresponding to 
the longitudinal axis of the tube. These threads must next be committed to 
an assistant, who is to retain the intestine forward in the external wound 
while the surgeon makes an opening into the gut, three-quarters of an inch in 
length, from above downwards, and between the sutures. Through this in- 
cision the ligatures are to be drawn out, and divided in the centre, making 
four sutures out of the two, by which sutures the intestine is to be stitched 
to the sides of the external wound, including only its integument. (Fig. 259.) 


Fie. 259. 


Showing the extent and direction of the incision in left lumbar colotomy, and the intestine 
opened and attached to the integument. 


I find it necessary to introduce two additional sutures, so as to command the 
entire circumference of the intestinal opening. The wound in the abdominal 
wall should next be united by silver wire close up to the bowel. In the course 
of three or four days, union between the parts will have been measurably 
effected, and in four or five more the stitches can be removed. Should there 
be no discharge of faces at the time of operation, it is well: a little delay in 
this particular will give time for the adhesion of the parts and render the 
escape of the intestinal contents into the cellular tissue of the loin less probable. 
The wound should be dressed with carbolic acid and olive oil, and covered 
with a soft cushion of oakum, the loins being surrounded with a broad piece 
of muslin. When cicatrization has been completed, it will be necessary for 
the patient to wear a pad to guard the artificial anus and prevent the con- 
tinued flow of feculent matter. The most satisfactory appliance is a hard- 
rubber truss with a large pad, one of its surfaces being heated and depressed 
so as to form a cup, which, when placed over the opening, can be retained by 
the spring moulded to conform to the surface of the body. 

The operation on the right side does not differ from that on the left, except 
in the cecum being opened instead of the descending colon. The fact that 
by this operation the large intestine can be reached without opening the 
abdominal cavity or disturbing the peritoneum makes it a much more 
desirable method than that of Littré, in which the sigmoid flexure or the 
cecum was approached in front, and by which both the parietal and the 
visceral layer of the peritoneum were wounded. The result in quite a large 
number of cases exhibits the superiority of Amussat’s method over all others. 
Of 17 patients in whom Littré’s operation was performed, 10 died; while in 
31 in whom the bowel was opened after the Amussat plan, there were but 14 
deaths. 

As early as March, 1838, Dr. William Ashmead, of this city, opened the 
left colon by a vertical incision in the triangular space between the latissimus 
dorsi and external oblique muscles. In 1847, Professor J. M. Bush performed 
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colotomy for a cancerous stricture of the sigmoid flexure of the colon, the 
patient living fourteen days after the operation. This, sometimes stated to 
be the first colotomy in this country, was nine years after that of Dr. Ash- 
mead. Dr. Packard,* in 1875, opened the left colon in consequence of an 
obstruction of the rectum from cancer of the uterus. The patient lived 
eight and a half months. After the artificial anus was established, the faecal 
discharges were passed through the opening with singular regularity every 
twenty-four or forty-eight hours, and no unpleasant odor was noticed about 
the patient. These facts I have myself observed, and they accord with the 
experience of other operators. 

he general result of colotomy operations may be gathered from the tables 
of those who have given the subject a very careful and patient examination. 

Cesar Hawkins} collected and analyzed 44 cases of colotomy; being a 
record of all cases which he could find up to the year 1853. Of this number 
23 recovered and 21 died. The operation was done 15 times for stricture of 
the rectum and of the sigmoid flexure of the colon, thought to be of a non- 
malignant nature; 3 times for non-malignant stricture of the ascending and 
transverse colon; in 1 case for a twist in the ascending colon; in 1 case for 
adhesion of the rectum to the uterus; in 1 case for a strangulation of the 
ileum by a band; in 1 case for fistula in ano; in 1 case for agelutination of 
the rectum to the uterus from cancer; 15 times for malignant disease of the 
rectum and of the sigmoid flexure of the colon; in 1 case for cancer of the 
colon and omentum; in 1 case for cancerous stricture of the cecum ; and in 
4 cases for causes unknown. This pong tors included persons of all ages, 
from twenty-one to seventy years,—22 of which number were females and 21 
males; sex of one not ascertained. Taking up the subject at the period where 
Mr. Hawkins stopped in 1853, Dr. Erskine Masont has collected 80 cases of 
colotomy down to 1873. In 74 of these the descending and in 2 the ascending 
colon was opened by Amussat’s method. In 1 case the bowel was opened 
after Callisen’s plan. Three of the cases were operations on the small intes- 
tines. ‘he result, as far as could be ascertained, was 54 recoveries and 23 
deaths. The shortest period of survival after the operation was sixteen 
hours, the longest six years. It was ascertained that the peritoneum was 
wounded 7 times, in consequence of which 4 died. If we add together the cases 
of Hawkins and Mason, with 1 by Dr. Ross, of Montreal,§ 1 by Thomas,|| 1 by 
Packard, 1 by Morton, ‘and 1 by myself, we have a total of 129 cases, with 
81 recoveries and 48 deaths, —a highly favorable result indeed. Even when 
performed solely with a view to mitigate suffering, the patient is amply com- 
pensated in the comparative exemption from pain which follows, and for this 
reason alone the surgeon ought not to withhold from the sufferer the only 
means at his command to make what remains of life endurable. In those 
diseases not necessarily fatal for which colotomy is performed, the ques- 
tion naturally arises, Can the artificial anus be closed after the recovery 
of the patient, and when the necessity for its presence no longer exists? 
Thus far I am not aware of any successful closure of such an opening, though 
it has been tried by Allingham, Bryant, and others. ‘ 

_ Obstruction, when of an acute nature, from strangulation, twist, bands, 
entanglement, or from hernia reduced in mass, etc., is a formidable affection, 
and, unless relieved by an operation, dooms the patient to certain death. 

Of 33 cases of acute obstruction from various causes, collected by Adel- 
mann, in which the abdominal section was made, 15 recovered and 18 died. 
The particular conditions demanding the operation were: for twist 4 times, of 
which number 2 died and 2 recovered; for hernial strangulation after reduc- _ 
tion 7, of whom 5 recovered and 2 died; for intussusception 5, with 2 recov- 
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eries and 3 deaths; for foreign substances in the intestine 3, with 2 recoveries 
and 1 death; for prolapse of a portion of the small intestine through a rup- 
ture in the walls of the rectum 2, both of whom died; for strangulation from 
bands 8, with 2 recoveries and 6 deaths; for tumors and for hypertrophy 4, 
with 2 recoveries and 2 deaths. 

Dr. Fagge, in an article on intestinal obstruction,* says that of 75 cases 
treated at Guy’s Hospital during a period of fifteen years, 17 were from 
bands. Dr. Brinton, in his work upon the same subject, states that in 600 
cases 31 per cent. were from bands; 43 from intussusception ; 17 from stric- 
ture; and 8 from torsion. The small intestine was the part of the canal 
affected in 95 per cent. of the cases originating from bands. When from 
stricture or twist, 88 per cent. of the cases were found to involve the large 
intestine. 

Dr. Ashhurst, in a very interesting and carefully-prepared paper on lapa- 
rotomy,t has collected the history of 13 cases in which abdominal section was 
made for the relief of intussusception, 8 of which number died and 5 re- 
covered. Of these 13 cases, 4 were children under one year of age, all of 
whom died. The fatality of invagination, with or without operation, in very 
young children, has been remarked by every writer of prominence upon the 
subject. The table of Dr. Ashhurst shows that when the signs of severe 
strangulation are present (namely, hemorrhage and peritonitis) an operation 
is contra-indicated; a fact which, as the author of the paper remarks, is 
corroborated by Hutchinson and Leichtenstern. There are cases in which 
recovery takes place by the strangulated portion sloughing away. In 557 
cases analyzed by the last-named author, where the result was ascertained, 
sloughing-occurred in 149, of which number 88 recovered and 61 died; while 
of the remaining number, 408, in which sloughing did not take plaée, only 
63 ended favorably, and 345 died, a mortality of 85 per cent. It would 
appear from these results that abdominal section for invagination, during the 
first year of infantile life, holds out no promise of success. This would ex- 
clude a very large number of cases from operative interference, as 91 of the 
162 cases collected by Peltz were children under a year old. If, in addition, 
all those cases of intussusception, whether in children or adults, in which acute 
strangulation exists (indicated by hemorrhage and peritonitis), be deemed un- 
suited for the knife, we have the operation confined to a very limited number 
of cases,—that is, to persons over one year old, and in whom the symptoms 
are not acute,—and in these only after the ordinary remedies have been 
used and have failed. After a very careful study of the subject from all the 
sources of information at my command, I believe this deduction to be sound. 

Dr. Ashhurst has also brought together 57 cases of laparotomy for acute 
intestinal obstruction from causes other than invagination, 18 of which re- 
covered and 39 died, a mortality of 68 per cent. The most common causes 
for the obstruction he found to be as follows: from bands, 13 cases, of which 
number 10 died and 3 recovered; from persistent strangulation after the 
reduction of hernia, 10 cases, 5 of whom recovered and 5 died; from volvu- 
lus or twist, 9 cases, 3 of whom recovered and 6 died; from strangulation 
by omentum, by mesentery, by a diverticulum, from old adhesions, and from 
hernia, 9 cases, 3 of whom recovered and 5 died, one not being determined. 
In the remaining 16 cases the causes for the obstruction were cancer, and 
foreign bodies impacted in the bowel. It will be observed that of the entire 
number, 41 cases were of obstruction caused by strangulation in some form 
or other. This isin harmony with the observations of Drs. Fagge and Brinton, 
and a condition which, from its frequency, will aid the surgeon somewhat in 
removing cases of this nature from the region of mere conjecture and render 
his diagnosis more certain. 

Intestinal obstruction from any of the causes above enumerated, without 
operation, is almost invariably fatal; and therefore, after persevering for sev- 
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eral days in the use of the usual remedies without effect, or until the patient 
begins to exhibit symptoms of failing strength, it will be proper to resort to 
the knife. In acute cases it is better not to delay operative measures too 
long. 


Abdominal Section, or Laparotomy.—In opening the abdomen through the 
gle eaalges for the purpose of relieving strangulation, the patient should 
e placed in the recumbent position and the bladder emptied of urine. An 
incision should next be made in the median line, beginning half an inch below 
the umbilicus, and carried down three or four inches towards the pubes. By 
successive strokes of the knife, the skin, subcutaneous tissue, and anterior 
abdominal aponeurosis are to be divided, the recti muscles separated the entire 
length of the external wound, and an opening made through the fascia trans- 
versalis and peritoneum sufficiently large to admit the passage of the finger, 
which will serve as a director for the further enlargement of the wound. 
Search should now be made for the seat of the strangulation, by following 
downwards any coil of intestine which may be seen to be distended with 
gas, and, when the obstruction is discovered, the involved portion of the tube 
should be divided, torn, untwisted, or liberated, as the case may be. If there 
be found an impaction by foreign substances, the intestine should be brought 
through the external wound, opened, and the offending mass extracted, after 
which the bowel should be stitched to the opening in the parietes by a number 
of interrupted sutures, the greatest care being exercised that no extravasation 
of feeces into the peritoneal cavity takes place. Some, instead of adhering to the 
linea alba, have advised cutting directly upon the bowel wherever it is found 
distended, bringing it into the incision thus made in the parietes of the ab- 
domen, and, after opening the tube, attaching it by sutures to the external 
wound. When itis desirable to establish an artificial anus, and when the site 
is not impracticable, the inguinal region should be selected for the accom- 
plishment of this purpose, as the least objectionable position both as regards 
cleanliness and the application of a mechanical appliance to control the orifice. 
After the operation of abdominal section, the wound, with the exception of 
the part to which the intestine is sutured, must be closed by silver wire, and 
the patient be kept quiet upon the back, with the shoulders raised to relax the 
parietes. Opium will be required in sufficient quantities to secure relief from 
restlessness and pain, and especially to preserve peristaltic rest. This treat- 
ment should be kept up for a period of ten or fourteen days, when the dose 
may be diminished, and in the course of two or three days more it may be 
entirely suspended, after which it may be necessary to open the bowels by an 
injection or by some gentle laxative, should they not act spontaneously. The 
diet best suited to such a case is milk and beef-essence, which should be given 
in small quantities and repeated every hour or two. 


Diseases of the Anus and Rectum. 


GENERAL OBSERVATIONS.—In the investigation of diseases of the anus and 
the rectum, there are several points connected with the examination of patients 
which demand consideration. 

First. Position for examination—In females, the position which I prefer is 
that on the side or partly on the breast, with the limbs well drawn up 
towards the abdomen and the hips near to the edge of the bed. When the 
patient is a male, the best posture is that upon the elbows and the knees, the 
head and shoulders being low, and the hips well elevated and placed opposite 
a good light. In this position the viscera gravitate towards the chest, and 
when the proper speculum is introduced, the air expands the bowel to a 
degree which admits of the most satisfactory examination. If the object is 
to examine the interior of the anus, a towel or a napkin interposed between 
the fingers and the integument will enable the surgeon to unroll or evert the 
mucous surface, if at the same time the other buttock be drawn in the oppo- 
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desirable to enter the bowel with the finger, the nail should be well shielded by 
scraping it a few times over a piece of moist soap, which will fill up the space 
underneath. By a digital examination we may ascertain the existence of 
hemorrhoids, stricture, the presence of morbid growths, foreign bodies, and 
feecal accumulations. 

In the female we can evert the lower end of the rectum very satisfactorily 
by inserting a finger into the vagina and pressing upon the recto-vaginal 
septum. The introduction of the hand and arm into the bowel has recently 
been practiced by Simon and others, with a view to explore the colon and 
other parts within the abdomen. The benefits resulting from such violence 
are of so doubtful a character, and the evils which have resulted are so 
serious, that I feel compelled to condemn the practice as rash and revolting. 


Fie. 260. 
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Trivalve anal speculum. 


Bivalve anal speculum. 


Fie. 263. 


Fria. 262. 


site direction by one hand of the patient or by that of an assistant. If it is 
. 


Wire anal speculum with stylet. Anal speculum with an elongated 
fenestra and with stylet. 


The instrumental exploration of the rectum is accomplished by different 
kinds of specula. The ordinary forms of anal specula are the bivalve (Fig. 
260), the trivalve (Fig. 261), the cylindrical, of which there are two kinds, 
one having an oval opening on its side (Fig. 262) and the other an elongated 
fenestra and stylet (Fig. 263); also the fenestrated wire speculum with 
stylet (Fig. 264). 

The bivalve, trivalve, and wire specula are constructed of metal, and 
the cylindrical ones are made of glass or of hard rubber, the inner surface 
of the tube being highly polished, so as to prove a good reflector of light. 
‘The instrument which in a large majority of cases I prefer is the ordinary 
Sims’ speculum. (Fig. 265.) 
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To cleanse the mucous membrane of the bowel, a piece of soft sponge or a 
pledget of lint and a pair of dressing-forceps will be required. 

A very thorough exposure of the rectum, to the extent of three inches, 
may be obtained by etherizing the patient and using the two index fingers 
as one would employ a bivalve speculum, thus forcibly dilating the sphinc- 
ters. Preliminary to an examination of the rectum, it is often necessary to 
clear the bowel of all fecal accumulations by means of an injection: indeed, 
in obscure cases of rectal disease, no examination is complete without this 

reparatory measure. Enemata may be prepared from different materials. 

hose in common use are plain water, cold or warm; water, with the addi- 
tion of a tablespoonful of salt or of some Castile soap; flaxseed-tea, some- 
times with the addition of the spirits of turpentine; castor or sweet oil, with 
molasses and lard; starch suspended in water; with many others of less 
value, 

When clysters are administered, the patient should be placed on the side 
near to the edge of the bed, with the knees drawn up. When a small 
enema is required, one, for example, not exceeding two or three ounces, the 
best instrument for the purpose is a hard-rubber syringe, holding about four 
ounces (Fig. 266); and if the nozzle be curved, the patient will be able to 
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Sims’ speculum, 


Hard-rubber syringe. 


use it without assistance, especially when in the standing position. When 
larger injections are required, the best instrument for the purpose is the 
Davidson syringes (Fig. 257.) . 

The metal or hard-rubber nozzle in all clyster syringes should be discarded 
and bone used instead, the extremity being blunt and smoothly rounded. 
Whether bone or metal be employed, great comfort and safety will be realized 
by slipping over the nozzle a rubber shield. The softness and flexibility of 
the gum admit of its being introduced into the bowel without the least in- 
convenience or pain. The point of the nozzle, after being smeared with lard, 
cold cream, or zinc ointment, and all air expelled from the syringe, should 
be inserted into the anus and directed upwards and backwards towards the 
sacrum, so as to keep the instrument in the axis of the bowel until both 
sphincters are passed, when the contents of the instrument should be slowly 
discharged into the rectum. When it is desirable to retain an injection per- 
manently, the quantity must be small, and the patient should maintain for 
fifteen or twenty minutes the recumbent position after its reception. 


Congenital Malformation of the Anus and Rectum.—Such anomalies in 
development are not of rare occurrence, and are, unfortunately, in most cases 
not correctible by surgical operations. 

Malformations of the anus are of three kinds: jirst, preternatural narrowing 
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of the anal aperture ; second, cutaneous or membranous occlusion (Fig. 267) ; 
and, third, entire absence. An additional complication may exist in conjunc- 
tion with any of these varieties,—namely, that 

Fie. 267. of a fecal fistulaa—which may communicate 

with the vagina, the bladder, the urethra, or 
may open upon the surface of the body, near 
to or remote from the perineum. ‘These de- 
fective conformations of the anus and of the 
rectum, according to Curling, are more com- 
mon to males than to females. In 90 cases, 
68 were males and 32 females. This difference 
in favor of male children is not sustained by 
the tables of M. Bouisson. Of the 100 cases 
tabulated by this author, 53 were females and 
47 males. In my own experience, the mascu- 
line sex has been much oftener the subject 
of this vice of development than the feminine. 

In the first variety, or that where the anal 

Membranous occlusion of the anus, orifice is preternaturally small, the opening is 

not always in the normal position. In a case 
which I saw with Dr. Henry S. Gross, of this city, it was situated at the 
anterior extremity of the raphé of the scrotum, or where the latter joins the 
penis, and it received with difficulty the point of a small silver probe. In these 
cases of simple anal malformation there will be more or less bulging of the 
parts by the descent of the meconium when the child cries or strains. If the 
anus is absent, this protrusion or conical extension of the perineum will not 
be present, but the finger pressed against the anal region may detect an 
impulse from the pressure of the intestinal contents which the eye cannot 
discern. These are the forms of anal malformation which admit of treat- 
ment. 

When the orifice in the gut is contracted, or when the occlusion consists 
of a thin membrane, the proper plan is to make a crucial incision, and to 
instruct the nurse or the mother to introduce, daily, a bougie, made b 
melting or shaving a tallow candle down to the proper size. When the anal 
orifice opens some distance from the proper place, it should be slit up to the 
bowel upon a director, after the manner of dividing a fistula. 

In cases of entire absence of the anus, a careful dissection will be required 
in the direction of the raphé, through the skin, muscular and cellulo-adipose 


structures, taking care to follow the slight curve of the coccyx and sacrum, 


and using from time to time an exploring-needle, in order to detect the pres- 
ence of the meconium and thus have a guide for the safe progress of the 
incision. If the rectum is successfully reached and opened, it is necessary 


to bring it down and to attach its mucous membrane, by means of interrupted 


sutures, to the margin of the external wound, after the manner of Amussat, 
in order to prevent the cicatricial contraction of the newly-formed anus. In 
these cases of imperfection and of absence of the anus, the external sphincter 
is generally present, though it may not be complete in all respects. Its entire 
absence, however, would not entail fecal incontinence, as the office of guard- 
ing the lower end of the gut against involuntary discharges belongs to the 
internal sphincter. A very unfavorable complication of imperforate anus is 
that of feecal fistula. 

The most common malformations of the rectum are the following: first, 
partial absence,—that is, the bowel ending at various distances from the 
anus (Fig. 268); second, entire absence; and, third, abnormal termination in 
the vagina (Fig. 269), bladder, urethra, or other unusual position. These 
vicious conformations of the rectum may be associated with a perfect anus, 
or with any of its imperforate forms. 

It is only when the rectum terminates a short distance from the surface 
that the meconial tumor can be felt. It may protrude into the anus, when 
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the latter is present, or it may be detected by inserting a finger into the anal 
orifice. Unless the surgeon is able to see or to feel this distention pro- 
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Rectum terminating at the top of the sacrum. Rectum terminating in the vagina. 


duced by the imprisoned contents of the intestine, any opinion as to the 
termination of the rectum can only be mere conjecture. 

When there is associated with an imperfection of the bowel an imperfectly- 
developed pelvis, the lower diameters being much contracted, the entire ab- 
sence of the rectum, on the authority of Rokitansky and Curling, may be 
assumed. It is alleged that if a catheter or sound, introduced into the 
bladder or vagina, is found to strike directly in contact with the sacrum, it 
indicates the absence of the rectum. The sensations imparted by this test 
are not, however, by any means decisive on this point. 

When the abnormal condition of either anus or rectum is such that no 
escape of the intestinal contents can take place, the child soon loses its appe- 
tite, cries, and refuses its nourishment; the abdomen becomes distended, vomit- 
ing follows, and the little sufferer sinks and dies, as in ordinary obstruction 
of the bowels. That a child may survive for a long time with such a mal- 
formation is attested by the case related by Bodenheimer, in which a child 
with absence of the rectum was not operated upon for three months after 
birth, and yet enjoyed perfect health. The intestine was found three inches 
from the surface, and the child was known to be alive two years after the 
operation, quite well, and with perfect control over the bowel. 

TREATMENT.—In cases where the anus exists, and the rectum terminates 
low down in a membranous cul-de-sac which is likely to be distended by the 
straining efforts of the child, a grooved needle should be first introduced into 
the swelling, in order to ascertain its contents, and, if they are found to consist 
of meconium, a puncture should be made with the point of a knife sufficiently 
large to admit the blade of a blunt-pointed bistoury, with which the wound 
may be freely enlarged. When the rectum ends higher up, and is associ- 
ated with absence or imperforation of the anus, exploratory punctures are 
hazardous, especially when made with an instrument the size of the ordinary 
trocar. It is impossible to determine how low the peritoneum descends, and 
- these stabs in the dark may do great harm by wounding this membrane. 
The best plan to pursue is that of making a careful dissection, the child being 
etherized and held in the position of a patient about to be cut for stone. The 
incision should be made in the direction of the perineal raphé, over the place 
where the anus is normally situated, and be continued cautiously up, close to 
the coceyx and to the sacrum, guided by a finger in the anterior part of the 
wound. If the surgeon be fortunate enough to reach the gut and to make 
an opening into its cavity, he should endeavor to draw it down by the forceps 
and connect it by sutures as near the surface of the external wound as pos- 
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sible. The depth to which it is proper to go in search of the bowel has not 
been determined. Mr. Erichsen reached the rectum, in one case, at the dis- 
tance of three inches from the surface, but the child subsequently died from 
pelvic cellulitis. 

Curling places the limit of incisions at one inch and a half, and any one 
who carefully dissects the perineum of an infant will, I think, entirely agree 
with this writer. Beyond this depth, the cul- de-sac of the peritoneum will 
probably be laid open. Whenever, therefore, the search for the rectum at 
this distance proves fruitless, the oper ation of ¢ olotomy should be made, rather 
than to pursue farther a blind search in a dangerous region. In connection 
with this subject two questions arise: first, is the attempt to save the life of 
a child by the resort to an artificial anus advisable ? and, second, if so, which 
is to be preferred, the lumbar or the inguinal operation ? 

To determine the first is a very simple piece of casuistry: it is siden the 
duty of the surgeon to save life, and if he neglects to employ all the resources 
of his art to that end, he has failed to meet the moral requirements of his 

osition. 
: In regard to the best method of reaching the colon in infants there is a 
difference of opinion. The objections urged against lumbar colotomy are the 
great depth of the descending colon ; its mobility i in consequence of the length 
of the mesocolon, rendering it difficult to find, or, when reached, exposing the 
peritoneum to injury in the act of opening the bowel; and, finally, the pos- 
sible displacement of the colon, the gut being frequently situated on the right 
of the median line. A distended and resonant condition of the right iliae 
region, with a flat state of the left, will indicate to some extent this displaced 

osition of the bowel. It is certainly much easier to reach the intestine by 

ittré’s operation—that is, in the inguinal region—than by Amussat’s plan, 
through the loin; but the former involves, of necessity, the opening of the 
peritoneum, which exposes the patient to the risk of peritonitis. The cases 
collected by Mr. Curling are not sufficiently numerous to justify any decided 
conclusions from a comparison of the two plans, though most favorable, as 
far as they go, to the operation in the groin. 

In fourteen cases in which Littré’s operation was performed, nine recoy- 
ered, while in seven instances in which lumbar colotomy was done, only two 
proved successful. After examining the bodies of infants with reference to 
this point, the objections urged against the Amussat method of reaching the 
colon appear to me to be well made. 

The great extent of the sigmoid flexure in new-born children, in conse- 
quence of which it is sometimes seen lying on the right iliac fossa, induced 
Huguier to insist that the operation should be done on that side; but this 
disposition of the bowel is by no means sufficiently common to warrant any 
such procedure. Mr. Erichsen, recognizing the difficulties which attend the 
opening through the loin, advises that the operation be done in the right 
lumbar region, thereby reaching the cecum or the head of the colon. 

The success which has followed colotomy in children for imperforation of 
the anus and the rectum cannot well be determined. M. Guersant* operated 
eleven times without a single success. A few cases of recovery are recorded 
by Vidal de Cassis, Rochard, Maisonneuve, and Amussat. 

The operation of lumbar colotomy for imperforate anus or rectum in the 
infant does not materially differ from the same operation in the adult. If 
inguinal colotomy be preferred, the steps of the operation do not differ much 
from those for tying the iliac artery. An incision should be made over the 
left iliac region, parallel to and half an inch above Poupart’s ligament, and 
extending from one inch external to the anterior superior spinous process 
of the ilium to a point opposite the middle of the groin. The skin being 
divided, the subcutaneous cellular tissue and the different tendinous and mus- 
cular lay ers should be raised and incised upon a director. When the perito- 
neum is reached and opened, the sigmoid flexure of the colon will probably 


* Bull. de Thér., tom. xlix. 


See a, 
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ea at the wound. Two needles, each armed with a silk thread, should 
e passed through the walls of the intestine in a longitudinal direction. By 
these threads the bowel is to be drawn through the wound: it is then to be 
opened in its long axis, each margin being securely attached to the cutaneous 
edge of the parietal wound by a number of interrupted stitches. 

Abnormal communications of the anus or rectum with adjoining organs 
constitute a serious complication : 

First. The opening may exist between the anus and vagina, the rectum 
terminating some distance above. In such a case the anus should be divided 

osteriorly, and an incision cautiously carried upwards, following the sacrum. 

f the bowel be discovered, it must be opened, drawn down, and connected 
to the anus by sutures. In a case of this kind related by Amussat, the anus 
was entirely ignored, an opening being made between the latter and the 
coceyx, through which the rectum was reached and opened. This patient 
survived, grew up to womanhood, and was married. 

Second. The rectum may terminate in the vagina, either with or without 
an anus. In either case the proper treatment consists in carrying a curved 
director into the vagina, and through the fistulous communication into the 
gut. The director should next be turned in such a manner as to press into 
the anus, or, in the absence of the latter, against the perineum, when a free 
incision should be made down upon its point, and be sufficiently enlarged to 
make a direct and ample way of esvape for the meconium. 

In a case of this kind which I operated on at the Pennsylvania Hospital 
the result was entirely successful. The feces were gradually diverted from 
the vagina and the fistula closed up. There are a number of recorded cases 
of this imperfection, in which no effort was made to correct the infirmity, the 
presence of which does not appear to have shortened life or to have prevented 
pregnancy. When the opening between the bowel and the vagina is large, 
this operation may fail, in which case there remain two resorts: one of closing 
the recto-vaginal opening, by paring its edges and uniting them by sutures 
after the anal orifice is well established; and the other, by incising the peri- 
neum antero-posteriorly,—in the absence of the anus,—dissecting the rectum 
from the vagina, and, pulling it down, securing it by sutures to the external 
opening. This is the operation of Rizzoli, and resembles in many points that 
of Dieffenbach. 

Third. The rectum may terminate in the bladder or in the urethra, and, as 
in those cases where the communication exists with the vagina, the condition 
does not involve any immediate risk to life, since the contents of the bowels 
can be discharged through these unnatural routes. Very commonly, however, 
sooner or later, the fistulous orifice becomes obstructed by the feeces as they 
begin to assume the solid form, or by foreign bodies, such as the seeds of fruit 
taken into the stomach. The certainty of such an obstruction is ample justi- 
fication for making an attempt to reach the rectum by a cautious dissection 
through the perineum, detaching it from its connection with the bladder or 
the urethra, drawing it to the position of the new anus, and there connecting 
it by means of a number of interrupted stitches. Should the surgeon fail to 
discover the bowel, the operation of colotomy may be performed. 

Fourth. The anus or rectum may open upon the surface at unusual locali- 
ties; for example, on the raphe close to the scrotum, at the posterior commis- 
sure of the labia, and at other parts of the perineum. The treatment in such 
cases is to slit up the abnormal fistulous track, when near to the usual position 
of the bowel, and establish a free opening at the proper place for the normal 
anus. lLarrey saw an infant seven months and a half old in whom the anus 
opened in the loin, three inches external to the spine. 


Condylomata.—These formations are frequently seen scattered about the 
verge of the anus. They are sometimes called papillomata, at other times vege- 
tations or warts. ' They appear as flat sessile elevations, having a granular, 
moist surface. These growths may be either distinct, or in patches closely 
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grouped together, and they emit a very unpleasant odor. They are composed 
of enlarged papille, or, what is the equivalent of these, of loops of blood-vessels, 
supported by connective tissue and covered with layers of epithelial cells. 
They grow exuberantly in a moist locality, a condition which generally exists 
about the anus, produced by the contact of the nates. They are supposed 
to arise frequently from carelessness in matters of personal cleanliness; but 
in most instances their presence can be traced to a syphilitic or gonorrheal 
origin. They differ so widely in appearance from external hemorrhoids that, 
did I not know to the contrary, I should scarcely conceive it possible that the 
two diseases could be confounded with each other. External piles are either 
round, pendent tumors, or loose folds of the integument, having a smooth sur- 
face, whereas condylomata are flat, and possess an irregular, warty appearance. 

TREATMENT.—The treatment consists in enforcing careful and frequent 


ablutions with carbolic acid soap and water, drying the parts thoroughly, ~ 


and afterwards dusting with a powder consisting of equal parts of calomel 
and gallic acid, interposing between the folds of the buttocks a piece of 
old linen. The great object is to prevent the vegetations coming in contact, 
and to avoid the presence of moisture. Should this not answer, the growths 
should be clipped off on a level with the skin with a pair of scissors, and the 
bleeding surfaces touched with nitric or chromic acid. The hemorrhage 
which follows their removal is sometimes very profuse, and, should it not 
subside spontaneously, can be controlled by applying the powdered subsul- 
phate of iron. When these warts return, the patient should be placed on a 
gentle mercurial course of treatment, never, however, carried to salivation. 
For this object the corrosive sublimate, in doses of one-thirtieth of a grain, 
will answer the purpose best. 


Pruritus Ani—lItching of the parts about the anus is most frequently the 
consequence of some disease or irritation within the bowel, such as piles, 
ulcers, worms, or parasites. In certain persons it is due to constipation, 
and in others appears to be connected with some peculiar state of the nerves 
of this region. A medical officer in the United States army, whom I treated 
for a distressing pruritus, informed me that the disease was very common 
in Mexico, and was produced by the same cause that had led to the affection 
from which he himself suffered, namely, the habitual use of a hot aromatic, 
a species of pepper. The leucorrhceal discharges of women often excite the 
disease by remaining in contact with the skin of the perineum and developing 
an eczema. The itching frequently occurs at night, after the patient retires 
to bed, and occasionally prevents sleep for hours. The sensations some- 
times experienced are those of something crawling in the lower end of the 
bowel. When the irritation is severe, the disposition to scratch becomes 
irresistible, and the nails are often applied so vigorously as to cause excoria- 
tion and inflammation. The repetition of the scratching, and the prolonged 
irritation, so alter the skin that it loses its pliability, and becomes red, dry, 
and rough, or preternaturally white and scaly. A sea-captain who was a 
subject, of pruritus ani told me once that when the itching came on, so in- 
tolerable was the distress, and so utterly was he at the mercy of his sensa- 
tion, that all self-control was lost, and, though doing the honors of the table 
of his ship at the moment, and in the presence of ladies, he has involuntarily 
dropped the carving-knife and commenced vigorously to scratch his anus. 

TREATMENT.—If there is reason to believe that the pruritus depends upon 
the presence of hemorrhoids, an operation for their removal will usually 
effect a cure. If it is caused by ascarides, they must be expelled by injec- 
tions of carbolic acid and sweet oil (one part of the acid to six parts of oil). 
Enemata of turpentine and flaxseed-tea also answer a good purpose as a local 
anthelmintic, and the same is true of the dilute tincture of the sesquichloride 
of iron. If an ulcer exists in the bowel and causes the pruritus, little relief 
can be expected until it is healed by the application of caustics. Parasitic 
irritation is best relieved by injections of dilute sulphurous acid, or by sup- 
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positories of lac sulphuris. In some instances the disease is caused by consti- 
pation, or arises from causes connected with imperfect digestion: derange- 
ments of this kind must be corrected by a pill consisting of rhubarb, extract 
of belladonna, and extract of nux vomica. All stimulants and highly-seasoned 
food should be discarded. When the pruritus depends upon a disordered 
state of the nerves of the anus, independent of any local excitant,—a con- 
dition occasionally seen in delicate females,—the proper course will be to 
improve the general health by administering iron, quinine, and arsenic com- 
bined, directing local and general bathing and living as much as possible an 
out-door life. To relieve the itching, there are a number of local remedies 
which may be applied with advantage. Among these may be mentioned fre- 
quent ablutions with cold water, and the use of palm soap, from which a thick 
lather should be made and pressed into the anus with the finger. Mercurial 
and citrine ointments will often prove useful, and their efficacy will be en- 
hanced by the addition of a little carbolic acid and morphia. Among the 
lotions which give relief are lead-water, camphor-water, and a solution of 
borax. The oxide of zinc ointment is best adapted to heal the excoriated 
surfaces. The nitrate of silver, of the strength of ten grains to one ounce of 
distilled water, is used for a similar purpose. When all other remedies have 
failed, 1 have used the following with the most gratifying result: sulphate 
of zinc and alum, equal parts, are to be placed in an earthen vessel and heated 
sufficiently to drive off their water of crystallization, or until they become a 
confluent, hard mass. From half a drachm to one drachm of this substance, 
eye and dissolved in a little water, should be thrown into the rectum. 

n a few minutes it will destroy the itching. I have succeeded thus in 
curing cases of the disease which had for years defied all other remedies. 
The prescription, I believe, is an old English remedy. An injection which I 
have used with success when other remedies have failed is one consisting of 
thirty grains of the bromide of potash dissolved in half an ounce of cosmo- 
line. A suppository containing three or four grains of iodoform, introduced 
into the rectum on retiring to bed, will be found to have an excellent effect in 
nocturnal pruritus. Allingham directs, for the same purpose, a metal or bone 
rectal plug, with two shoulders, to prevent its slipping into the intestine. This 
is to be introduced into the bowel at bedtime. The pressure which it exerts 
on the nerves and vessels of the parts effectually prevents the itching. 


Sphincterismus.—This is a spasmodic contraction of the sphincter muscle 
of theanus. After it exists for some time the muscle becomes hypertrophied, 
and feels like a ring of iron. It is generally associated with spasm of the 
levator ani muscles, in consequence of which the orifice of the anus is so 
drawn up as to be scarcely visible. The patient in such cases often finds it 
difficult to expel the feeces, on account of the resistance offered by the strongly 
contracted muscle, and suffers considerable pain. ‘I at one time believed that 
this state of the sphincter was always caused by the presence of a fissure or 
ulcer of the rectum, but I am now convinced that it may exist entirely inde- 
pendent of any such disease. It is not unfrequently the cause of fecal 
accumulations in the rectum, which cannot be extruded without digital aid. 

TrReATMENT.—A careful examination of the anus and the rectum should 
precede all treatment, with a view to ascertain if there is any local disease 
~ which will explain the muscular spasm. If an ulcer is discovered, its treat- 
ment is of primary importance. hen no structural alteration can be de- 
_ tected, and if the affection is associated with constipation, the bowels should 
be moved by gentle laxatives, like magnesia or rhubarb, and the diet regu- 
lated in such a manner as to exclude all highly-seasoned articles of food. 
Before retiring to bed, the patient will do well to take a hot hip-bath for 
twenty minutes, after which a suppository containing half a grain of the 
extract of belladonna may be introduced into the bowel. Should these means 
not prove successful, a bougie smeared with belladonna ointment may be 
passed through the anus daily, with a view to reduce the irritability of the 
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muscle. In obstinate cases, or such as do not yield to the gentle measures 
just described, it will be necessary to apply forcible dilatation. This is 
best done by etherizing the patient, introducing the index fingers into the 
bowel, and stretching the rebellious muscle until all resistance is overcome. 
If this proves unsuccessful, there remains, as a last resort, the division of 
the sphincter by the knife, as in cases of fissure. When the patient is pale 
and anemic, and suffers from palpitation, flatulence, and sleeplessness, a course 
of iron, sea-bathing, and exercise in the open air, with a plain, nutritious, and 
unirritating diet, will form the best plan of treatment. Stimulants must be 
positively forbidden. 


Loss of Co-ordination in the Muscles of Defecation.—The act of defecation — 


is accomplished by the co-operation of the abdominal muscles and the dia- 
phragm with the muscular walls of the rectum, the levatores ani, and the 
internal sphincter. In expelling the fecal mass through the outlet of the 
gut, there are two very essential acts, namely, the consentaneous contraction 
of the walls of the rectum and the levatores ani, and the simultaneous dila- 
tation of the sphincter. The effect of the first of these acts is to diminish 
the intestine both in its calibre and in its length, and to force the contents 
towards the anus. The effect of the second act is the opening of the lower 
orifice of the bowel, for the escape of the evacuation. 

In a few instances I have met with cases in which the muscular co-ordina- 
tion just alluded to, and which is necessary for the extrusion of the fecal 
mass, was lost. The contents of the bowel would come down to the sphincter, 
and the latter would partially dilate, but that movement by which the lower 
extremity of the bowel is to some degree everted and elevated, and which is 
necessary to complete the final act, did not take place, rendering it necessary 
for the patient to dig the evacuation out of the intestine with the fingers. 
The defect appears to reside in the imperfect action of the longitudinal 
muscles of the rectum and of the levatores ani. This incapacity, though it 
may be caused by an injury to the lower end of the spinal cord, in which 
resides the centre directing the reflex movements concerned in defecation, is 
often connected with an impressible or a supersensitive state of the nervous 
system, closely allied to hysteria, and is consequently more frequently met 
with in females than in males. In the case of a lady, who came to Phila- 
delphia to consult on account of this incompetency, I discovered a small 
erectile growth in the rectum, the extirpation of which very promptly 
removed the disability of the bowel. 

TREATMENT.—A careful examination of the anus and the rectum should be 
made in search of polypi, ulceration, or any other disease possible to the 
locality ; nor should the uterine or vesical organs be overlooked. If any 
structural alteration is discovered which would tend to cause this singular 
defect, it should be removed as far as practicable. If nothing of the kind 
can be found, the treatment must be directed to the improvement of the 
general system, comprising cold hip-baths, electro-galvanism, iron, and assa- 
fetida, with constant out-door exercise. 


Fissure of the Anus.—Few affections of the ‘bowel entail more suffering 
than anal fissure, sometimes called painful ulcer of the rectum. The posi- 
tion of a fissure is usually just within the verge of the anus, beginning at 
the cutaneo-mucous line and extending upwards towards the rectum for a 
distance rarely exceeding half an inch. It is a mere linear ulcer or crack in 
the mucous membrane of the anus, often so narrow that, unless the corruga- 
tion of the latter be unfolded, it will escape observation. Fissures may occupy 
any portion of the circumference of the anus, but in a majority of instances 
they will be found at its posterior or coccygeal side. They are occasionally 
multiple. Fissure is a disease of adult life, and is more common to women 


than to men. Nevertheless, very young children are not exempt from the — 


affection. I have seen it in infants not over two months old. 
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CausEs.—Fissure arises from a variety of causes, such as atony of the 
rectum, allowing the bowel to become impacted with hardened feces, which, 
when discharged, overstretch the mucous membrane, thus either producing 
a direct lesion or provoking inflammation which results in the narrow ulcer. 
Chronic diarrhcea will induce the disease; also hemorrhoids and polypi. 
Sometimes it has a syphilitic origin, and at other times the cause will be found 
in a general derangement of the health. 

Symproms.—The most significant symptom of fissure is pain. This pain is 
of no ordinary kind. It is not generally experienced at the time of defeca- 
tion, but sets in twenty minutes or half an hour after. At first a hot, throb- 
bing sensation is experienced, which soon merges into a severe pain, and 
this continues to increase in severity until the suffering of the patient be- 
comes agonizing. The behavior of persons during the paroxysm differs 
much in different cases. One will walk the floor like a madman; another 
will gradually settle into some position which to a spectator would appear 
very uncomfortable, but from which no entreaty could induce the sufferer to 
change. The sphincter ani will be found in a state of spasm, feeling to the 
finger like a ring of iron. After six or seven hours the suffering begins to 
abate, and gradually disappears, only to reappear, however, after the next 
evacuation from the bowels. In consequence of this, many dread the re- 
currence of the daily stool, and put it off or take some remedy to produce 
constipation. 

To resolve all doubts, the anus should be examined. Let the patient be 
placed upon the side, with the limbs drawn up; raise the buttock, and with 
the fingers open the anus. If the mucous surface is not sufficiently exposed, 
an effort on the part of the patient like that put forth in defecation will 
accomplish this object, and if the disease is present a red linear ulcer will 
appear. When this is of long standing, the surface may be ash-colored 
and the margins indurated. Sometimes, instead of the ulcer being linear 
or elongated, it will be round or oval, in which case its situation will be 
somewhat higher in the bowel. 

The effect of the prolonged repetition of such suffering as characterizes 
anal fissure is disastrous to the health of the patient. A female was brought 
to this city, believed to be a suitable subject for an insane asylum. She had 
become a profound melancholic. An examination revealed the existence of 
an anal fissure, the cure of which restored her to health both of body and 
of mind. 

I once visited a young lady who had retired from society under the deepest 
mental despondency, and who had kept her room, a voluntary prisoner, for 
almost three years. It was with difficulty that she was persuaded to allow 
me an interview. After securing in some degree her confidence, and artfully 
drawing out some confessions, I suspected the existence of fissure, and verified 
it by an examination. When I told her that in a few minutes I could restore 
her to health and happiness, she believed that I was wantonly trifling with 
her sad condition. The operation was made, and a few weeks after a letter 
was received, replete with the most extravagant expressions of gratitude and 

oy. 

is very curious instance of the reflex influence of anal fissure came under 
my notice some years ago. A medical friend had suffered for a year with a 
severe paroxysmal cough. He had lost flesh, and was regarded by his friends 
as rapidly passing into a decline. He informed me that he experienced a 
severe burning pain in the rectum, which lasted some hours after stool. 
On examination I discovered a fissure, for which I divided the sphincter. 
The cough disappeared with the ulcer, and has never returned. 

The extreme sensibility of this form of ulceration is due to the exposure of 
a nerve-filament. The anus is abundantly supplied with nerve-filaments, 
from both the sacral plexus and the pudic, and hence these fissures some- 
times induce irritability of the bladder, perineal and lumbar pains, disordered 
digestion, and, in females, occasionally paroxysms of hysteria. 
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Diaenosis.—Fissure is often confounded with hemorrhoids, but the mistake 
is inexcusable. The pain, heat, and discomfort arising from piles are felt at 
the time of the evacuation, afterwards subsiding, and are rarely acute; the 
suffering from fissure sets in some time after the bowels are moved, and 
continues to increase in intensity for several hours. 

TREATMENT.—The methods of treating fissure are by cauterization, by dila- 
tation, and by incision. The caustics best adapted for this purpose are either 
the fuming nitric acid or the acid nitrate of mercury, one application of which 
will sometimes destroy the pain and excite healthy granulation and cicatri- 
zation. After the use of such caustics, an ointment may be applied, consisting 
of calomel and morphia, half a drachm of the former and three grains of the 
latter to an ounce of lard. If there is much rigidity of the sphincters, a little 
extract of belladonna may be added. Should it produce a dry mouth and 
throat, with dilatation of the pupils, the latter must be omitted. The bowels, 
while under this treatment, must be kept soluble with a confection of senna 
and washed sulphur. 

Dilatation, the operation of Recamier, Van Buren, and others, consists in 
introducing the two thumbs into the bowel back to back, and then forcibly 
separating them from each other until the sides of the bowel can be stretched 
as far out as the tubers of the ischia. If the operation has been done prop- 
erly, a noise may be heard of something giving way, which is due to the 
rupture of the mucous membrane. Both cauterization and dilatation will fail, 
or at least are often succeeded by relapses: consequently for years I have re- 
sorted to incision combined with dilatation, and I believe it to be an unfail- 
ing cure for the disease. The patient should have the bowels cleared out the 
day before the operation, by a gentle cathartic; and, as the treatment is 
painful, an anesthetic should be administered, after which, the person being 
placed upon the side and the ulcer exposed, the surgeon draws his knife 
through its base, dividing a few of the underlying fibres of the sphincter. 
He next introduces the index finger of one hand, previously well oiled, into 
the anus, and entering a sharp-pointed curved bistoury three-quarters of an 
inch from the side of the anus, to the depth of three-eighths of an inch, pushes 
it onwards towards the bowel until the point is felt by the finger within, 
when it is made to puncture the mucous membrane and then to cut out to 
the surface. The knife is now laid aside, and the anus well dilated with the 
fingers, in order to paralyze any fibres of the lower sphincter which may 
have escaped division. If no vessel springs large enough to require a liga- 
ture, a piece of oiled lint or linen should be immediately placed in the wound. 
The subsequent treatment consists in keeping the patient in the recumbent 
position, and in the use of a little opium to confine the bowels. After three or 
four days a laxative may be given, from which time daily alvine passages 
should be encouraged. In seven or eight days the patient can begin to move 
about; but for at least two weeks he should avoid standing too long on the 
feet. No dressing is necessary, save that of bathing the parts with a little 
warm water and carbolic acid soap to remove any offensive discharges. The 
object of this operation is to secure rest to the ulcer by destroying the con- 
tinuity of the fibres of the underlying muscle, the contraction and relaxa- 
tion of which defeat all attempts at healing. There is a difference of opinion 
among surgeons as to the position and the depth of the incision. Some are 
content to divide a few muscular fibres immediately under the ulcer. I 
prefer to incise the entire external sphincter on one side, without reference 
to the ulcer, merely drawing the knife through the latter to freshen its sides. 
It has been proposed to divide the sphincter subcutaneously; but the ex- 
travasation of blood is liable to produce abscess in the loose tissue about 
the bowel. Search should always be made for polypi, and, if found, they 
must be removed by the ligature or by the knife; otherwise the operation 
for the fissure will prove unavailing. 


Foreign Bodies in the Rectum.—Foreign substances may enter the rectum 


FOREIGN BODIES IN THE RECTUM. 419 


in two ways,—by descending from the intestine above, or by being forced in 
through the anus. By whichever route the entrance is effected, the presence 
of such substances will often give rise to pain, tenesmus, ulceration, and 
abscess. Bodies which enter the rectum from above vary greatly in their 
character. In Ireland, in 1846, or after the blight affected the potato, there 
occurred many instances of large rectal accumulations consisting of the 
skins and diseased parts of this staple vegetable.* The stones of fruit are 
sometimes swallowed and finally lodge in “this part of the intestinal canal. 
In one instance, reported by Hazelhurst,t two hundred and eighty plum- 
stones—almost half a peck—were removed from the rectum of a negro, where 
they had remained for a week. Pins or pieces of coin which are accidentally 
swallowed will sometimes be arrested in the rectum. The thin, flat scale 
from the oyster-shell, often swallowed with oysters, I have known to become 
fastened in the mucous membrane of this part of the bowel and produce 
intense distress and pain. Worms curiously intertwined with one another, 
forming a ball coated with mucus, occasionally collect in the rectum. Feecal 
masses not unfrequently accumulate in the cul-de-sac of the gut. This is 
quite common in persons convalescing from typhoid fever, in whom there 
is often a lack of muscular power to expel the contents of the bowel. Old 
men, enfeebled by age or disease, frequently suffer in the same way from 
atony of the lower intestine. Women, after protracted labors, are frequently 
temporarily incapacitated for expelling the rectal accumulations, in conse- 
quence of the loss of contractility in the muscular apparatus either from 
pressure or from over-distention of the perineum by the foetal head; hys- 
terical females likewise furnish examples of impaction of the lower bowel. A 
singular case of fecal accumulation is recorded{ where the hardened mass, 
which when dislodged weighed four pounds, had remained in the rectum for 
six years. 

When foreign substances enter the rectum through the anus, the occur- 
rence is usually the result of mischief or malice, or is instigated by a hys- 
terical condition of the body. <A beggar,§ on a wager, succeeded in intro- 
ducing a champagne-flask, twelve and a half inches in length and two and 
three-quarter inches in diameter, into his rectum, where it remained, causing 
great suffering, for twenty-six days before its removal. A Hindoo,|| while in 
a drunken frolic, had a glass goblet, three and a half inches long and two 
and five-eighth inches in diameter, pushed into his rectum by a lewd woman. 
It was subsequently broken, and extracted piecemeal. Marchetti records a 
singular case, in which some mischievous students introduced a pig’s tail, 
with the bristles cut short, into the rectum of a “woman of the town.” 

Symptoms.—The symptoms. which indicate the presence of foreign sub- 
stances in the rectum differ according to the nature of the offending material. 
When these consist of bones, scales of oyster-shell, or other pointed or 
sharp bodies, they cause pain and inflammation of the mucous membrane 
of the bowel, accompanied by tenesmus and sometimes bloody discharges. 
When there is an accumulation of hardened feces, it is indicated by a sense 
of fullness and weight in the bowel, a constant desire to go to stool, spasm 
of the sphincter ani, pains in the lumbar region, and frequently the pas- 
sage of small liquid discharges. It is this last sign which so often misleads 
both the friends and the physician, who suppose that these frequent thin pas- 
sages are evidence of an unobstructed intestine and are to be regarded as a 
diarrhcea, to relieve which I have known opium to be administer ed for some 
time. When large bodies, such as tumblers, billets of wood, pointed sticks, 
and other similar articles, are thrust into the gut, they give rise to great 
distress and pain, and occasionally to peritonitis and collapse. 


* Lancet, January, 1849, and January 19, 1850. 

a Hazelhurst, American Journal of the Medical Sciences, Oct. 1852, p. 569. 
+ Gazette Médicale de Paris, July 20, 1849. 

g% Pollock, Wien. Med. Presse, 1869, No. 8. 

|| Parker, ” American Journal of the Medical Sciences, April, 1849, p. 409. 
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TREATMENT.—The ingenuity of the surgeon will often be taxed to dislodge 
these substances. Ifa bone be fixed across the rectum, a finger inserted into 
its cavity will be sufficient to disengage one end and render extraction easy. 
Often, however, foreign bodies become buried in the folds of the mucous 
membrane from inflammatory swelling, and cannot be displaced in this way. 
When this is the case, the offending substance should be divided, and the 

ieces removed separately. This is readily done by conducting a pair of 

lunt-pointed bone-forceps to the body, along the finger inserted into the 
bowel, and cutting it in two parts, or by dilating the sphincter with a tri- 
valve or a sinus speculum and cutting it under the eye. Small bones can be 
severed with a pair of blunt-pointed scissors. Rings can be hooked out with 
the finger. When the body is large, and of a shape badly adapted for manipu- 
lation, the patient should be placed under an anesthetic, and, a quantity of 
sweet oil having been thrown into the bowel, the sphincter should be well 
dilated with the fingers, after which the removal may be effected by blunt 
hooks or strong forceps, similar to those used for the extraction of stone 
from the bladder. It may be necessary to break the body and remove it 
piecemeal; or, if it is very rough, and likely to wound the bowel in the 
removal, it should be secured by long forceps, and a cylindrical speculum 
run down over its surface before extraction, the plan practiced in Marchetti’s 
case already mentioned. Hardened feces require to be broken up and hooked 
out with the finger. If a portion of the mass is too high up for the finger, 
a metal scoop may be employed. Generally after a portion is removed the 
remainder can be got rid of by the use of injections of flaxseed-tea or soap- 
and-water. Ox-gall has been recommended as an enema in such cases, from 
its solvent action upon feculent matter; but it is of little importance. <Anzs- 
thetics should not be given, as a rule, in cases of feecal impaction, since, after 
breaking down the mass and using enemata, we require the expulsive efforts 
of the patient, which he is usually able to make as soon as the bulk of the 
accumulation is diminished and the distention of the bowel lessened. When 
the rectum is infested with worms, their expulsion may be effected by injec- 
tions of turpentine, creasote, or carbolic acid, with some mucilaginous fluid, 
like slippery-elm or flaxseed-tea. The tender and swollen condition of the 
bowel which follows operations for the removal of foreign bodies is best 
allayed by a small injection of starch-water with a few drops of laudanum. 


Irritable Rectum.— When the rectum becomes intolerant of the presence of 
feecal matter or of flatus, and manifests a disposition to expel such contents 
oftener than is natural, it is termed an irritable rectum. In addition to the 
frequent desire to defecate, there is generally some soreness at the verge of 
the anus and an uncomfortable sense of fullness and heat in the rectum. The 
irritability may be constant or only occasional. Females appear to be the 
subjects of the disorder oftener than males. It is rarely found except in 
persons of a nervous and excitable temperament. <A careful examination of 
the anus and rectum will often fail to discover any structural change which 
can explain this condition, and we are compelled to regard it as one of re- 
flected irritation. 

The most probable sources of such irritation are enlarged prostate, urethral 
stricture, constipation, and disorders of the digestive organs. I have seen 
cases which arose from emotional causes, in which a person on the eve of 
making an address would be seized with an irrepressible desire to evacuate 
the bowels. The irritability of the rectum in such instances is due to the 
increased peristaltic activity, which hurries the feeces into the lower bowel 
other than in the normal quiet manner. 

TREATMENT.—In cases of this nature, a patient and searching examination 
of the rectum should be made, in order to ascertain if there is any local cause 
for the irritation, and, if so, to remove it, after which the disease will most 
probably disappear. To relieve the local irritability for the time being, 
nothing answers so well as a small enema of starch suspended in lukewarm 
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water, thrown into the bowel, and to be permanently retained. Should this 
be rejected, it will be proper to add fifteen or twenty drops of laudanum to 
the injection, which usually secures its retention. In one case of a very 
troublesome nature, where every possible source of reflected irritation had 
been searched for and removed, nitric acid was applied with success to a 
very circumscribed portion of the mucous coat of the rectum, which differed 
from the other parts of the membrane only in being slightly increased in 
redness. 


Dilatation of the Rectal Pouches.—At the lower part of the bowel, a short 
distance above the anus, the mucous membrane is thrown into a number of per- 
pendicular ridges or folds, which, joining below, form a series of small pouches, 
which are in a great measure effaced by distention. The anatomy of this 
part of the intestine was long since carefully examined and described by Pro- 
fessor Horner. The surgical importance of these sacs was first noticed by Pro- 
fessor Physick, under the term “encysted rectum.” He found that to their 
dilatation and inflammation were to be ascribed several unpleasant sensations 
complained of by patients, such as pruritus, vermicular movements within the 
anus, and pain after stool, extending from the bowel to the nates and thighs. 
The disease is most commonly found in persons advanced in life and of a 
costive habit, or in whom the feecal accumulations have been too long retained 
in the rectum from inertia of the muscular apparatus of the bowel. These 
pouches once dilated admit, it is said, of the entrance of small seeds, inspissated 
mucus, and other foreign matters, thus giving rise to the symptoms above 
noticed. The disease is certainly very rare. In cases, however, of an obscure 
and ill-defined trouble at the lower end of the intestine, it will be proper to 
examine these pouches, in order to ascertain if any foreign substances have 
become arrested. This is accomplished best by the method of Physick, which 
consists in bending the end of a pocket probe into a hook, passing it up the 
bowel, and then withdrawing it, with the point against the mucous surface. 
If the sacs are enlarged, they can be drawn down, and if at the same time 
the patient strains, they can be brought outside of the anus, when, if neces- 
sary, they may be clipped off with a pair of scissors. I have very frequently 
examined the rectum with a view to discover this state of its pouches, but 
have never been successful, either in the dead or in the living. 


Prolapsus Ani et Recti—There are two varieties of prolapsus recti, the one 
partial and the other complete. In the first there is merely a more or less 
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Partial prolapse of the rectum. Complete prolapse of the rectum. 


complete circular protrusion of the mucous membrane through the anus. 
(Fig. 270.) In the second the rectum in its entirety—that is, including all 
its tunics—is protruded through the anus. (Fig. 271.) In either condition, 
when the prolapse is well pronounced, the circular and the concentric dupli- 
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catures of the mucous membrane of the intestine will be quite marked. (Fig. 
272.) 

The disease is much more common among children than among adults, 
and is caused by diarrhcea, constipation, ascarida] irritation, polypi, dys- 
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Concentric folds of a prolapsed rectum. 


entery, crying, coughing, and very often by the presence of urinary calculus. 
The habit among nurses or mothers of allowing children to sit at pleasure upon 
the commode or the chamber conduces to the production of the disease. In 
addition to these causes, the anatomical conformation of the sacrum and the 
rectum in children predisposes to such displacements. Both the bowel and 
the bone are much straighter than those of the adult, and in consequence 
the muscular force exerted in the act of defecation acts more directly upon 
the outlet of the bowel. In the simple or incomplete variety, the protrusion 
is produced by the elongation of the submucous connective tissue, which 
frequently contains a considerable amount of serum, constituting an cedema- 
tous state of the parts. When the protrusion remains out for any great 
length of time, the gut undergoes considerable structural alterations. The 
mucous membrane, at first red, soft, and moist, becomes paler, hard, and 
dry; its folds are in a measure effaced, and lose their pliability by inflam- 
matory deposition in the submucous tissue, producing much thickening; while 
the surface becomes dark and rough, with here and there an adherent crust 
or seab. 

The causes which produce prolapsus recti in adults and in aged persons 
are of a different nature from those operating in childhood. Any obstacle to 
the passage of the urine, such as stricture or an enlargement of the prostate 
body, predisposes to the disease. Chronic coughs have a similar tendency, 
and so also has the habitual use of injections. There is a weakness of the 
sphincters, and indeed of the entire muscular apparatus of the perineum, 
especially in persons far advanced in life, which also gives rise to prolapse of 
the rectum. I attended a lady, ninety-seven years of age, for fracture of the 
thigh at the lower third of the bone. The shock attending the injury pro- 
duced great muscular debility, and especially of the sphincters of the anus 
and the rectum. A prolapse of the bowel followed, to a degree which I 
had never before witnessed. It increased from day to day until it extended 
through the opening in the fracture-mattress, and was received in a wooden 
bowl which I had placed beneath the bed, supported upon a stool. It was a 
complete invagination of the entire rectum and a portion of the sigmoid 
flexure of the colon, and measured at least twelve inches in length. Under 
the use, twice a day, of a decoction of oak-bark, applied by means of a syringe, 
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and afterwards brushing over its corrugated surface some olive oil, it began 
gradually to retract, and in six weeks was entirely reduced. Hemorrhoids 
are frequently associated with procidentia of the rectum. There are persons 
who possess the power of extending and retracting the rectum at pleasure. 
I once had under care a soldier who was in the habit of amusing his comrades 
by bending forward, protruding the bowel to the extent of six or seven 
inches, and then with equal facility restoring it to its proper position. In 
recent cases of procidentia, the displaced bowel may become strangulated by 
the grasp of the sphincters. 

TREATMENT.—In the treatment of procidentia recti, it is of primary impor- 
tance to ascertain the cause of the disease, the removal of which is often alone 
sufficient to effect a cure. If there is evidence of the existence of worms 
infesting the rectum, they should be removed by anthelmintics. An injection 
into the bowel of turpentine or of carbolic acid, suspended in some flaxseed- 
tea, will prove efficacious in expelling these parasites. Should there be found 
a vesical calculus or a rectal polypus, its removal will effect a cure. I®f diar- 
rheea is present, it must be treated by the use of the hydrargyrum cum creta, 
followed by Dover’s powder, in order to restore the healthy intestinal secre- 
tions and quiet the peristaltic action of the bowels; if there is constipation, 
it is to be treated by the confection of senna and sulphur. When none of 
these causes exist, and the disease is the result of feeble health, our remedies 
must be directed to the improvement of the constitutional vigor of the patient. 
The diet must be nutritious and the patient be kept much in the open air. 
The remedies best suited for internal administration are iron, cod-liver oil, 
pepsin, and strychnia, or some of the bitter infusions with dilute phosphoric 
acid. 

Local treatment will often become necessary, both as a temporary and asa 
permanent measure. As the cases which we are now considering are for the 
most part met with in young subjects, our instructions must be carried out 
through a nurse or mother. Care must be taken that the child evacuate 
the bowels in the recumbent position, and on the side in preference to the 
back, in order to diminish the pressure exerted by the diaphragm, abdominal 
muscles, and the intestines against the perineum and upon the lower end of 
the bowel. If the protrusion follows, and does not recede spontaneously, a 
stream of cold water or of a decoction of oak-bark should be thrown upon the 
mucous membrane by a syringe, and the part carefully returned by oiling two 
of the fingers and with their palmar surfaces pressing it within the sphineter, 
afterwards applying a pad and T bandage. These measures, if persevered in 
for a few weeks, will generally effect a cure. If, notwithstanding this treat- 
ment, the disease persists, the bowel coming down on any trifling exertion, 
or remaining out in spite of all efforts to the contrary, a more active pro- 
cedure will be necessary. We have the choice of three remedies: submucous 
injections of ergot, cauterization, and the knife. The use of ergot should be 
first tried by introducing into the submucous tissue of the rectum six or eight 
drops of a concentrated fluid extract, each drop of which will represent one 
grain of the ergot. These injections are to be repeated every second day for 
two weeks. Should this fail, cauterization must be tried. There are three 
articles belonging to this class of remedies which are used for this purpose,— 
nitric acid, acid nitrate of mercury, and nitrate of silver. I much prefer the — 
first mentioned. The pain following its application is not very severe, nor 
is its duration long; and the remedy appears to be peculiarly adapted to the 
mucous surfaces of the rectum. In applying it, an anesthetic should be 
administered to the child, the part thoroughly cleansed, and the fuming acid 
freely applied with a little mop to the entire surface of the extruded gut, 
taking care to avoid the skin. The cauterization should be immediately fol- 
lowed by the free use of sweet oil, and the bowel restored. To prevent its 
descent when the effects of the anesthetic are over, a quantity of soft cotton- 
wool should be introduced into the rectum, a compress laid over the anus, 
and the buttocks drawn tightly together by means of adhesive plasters passed 
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from one to the other. This is the method of Allingham, and will be found 
in most cases to prove successful. To prevent straining, allay irritation, and 
keep the bowels quiet, paregoric should be given in doses sufficient to have the 
desired effect. After the fourth day the external dressings are to be removed, 
and a dose of oil administered, the action of which will bring away the cotton- 
wool. 

In the case of adults, the disease is often very obstinate and much less 
manageable than in children. The rectum should be carefully examined, to 
see if any growths, such as polypi or hemorrhoids, are present, causing the 
prolapse ; and if such are discovered, they should be removed, as preliminary 
to other treatment, the operation probably effecting a cure. If a urethral 
stricture exists, it will be necessary to dilate the canal; if the prostate offers 
an obstacle to the flow of urine, it will be better to avoid the straining, 
when great, by the occasional use of the catheter. In cases where none 
of the above causes operate to produce the disease, the alternative is a re- 
sort to cauterization or to the removal of some of the redundant portions of 
the mucous membrane. Cauterization, in my hands, has not proved very 
successful. In one instance in which the nitrate of. silver was used, the 
suffering which followed was exceedingly severe and prolonged, occasion- 
ing sloughing, severe chills, fever, delirium, and extreme prostration, from 
which the patient did not recover for many weeks. Though the prolapse 
was cured in this case, it wellnigh cost the patient his life. In two other 
instances in which this salt was applied to the bowel, the distress was 
agonizing and without benefit. Dr. Van Buren recommends linear cauter- 
ization with the hot iron, the resulting cicatrices serving to contract the 
bowel. In adults, and particularly in aged persons, there is less risk from 
an operation than from cauterization, and it is preferable to adopt some one 
of the various modifications of Copeland’s plan, which consisted in removing 
by ligature elliptical portions of the mucous and submucous structures of 
the prolapsed bowel. The most satisfactory of these is either to excise two 
or three ovoidal portions of the mucous folds with a pair of scissors curved 
on the flat, and unite the divided parts by the interrupted suture; or, what 
is preferable, to pinch up in two or three places the excess of tissue with a 
Smith’s clamp,—as is shown under the head of piles,—and cut off the folds 
a short distance in front of the instrument, applying to the stump the actual 
cautery. 

In bad cases, where remedies have proved unavailing, or where patients 
have declined an operation, much good may be done by douching the parts 
with cold water and applying an oiled compress supported with at bandage, 
which will not only prevent further protrusion, but will also protect the. 

atient’s clothing from being soiled by the discharge of the intestinal mucus. 

n some cases of prolapse the insufficiency of the sphincters is such as to 
allow a degree of fecal incontinence, for which it may be necessary to ad- 
minister astringents conjoined with small doses of an opiate. 


Polypus of the Rectum.—T wo varieties of polypi are found in the rectum,— 
the soft or gelatinoid, and the firm or jibroid. The former, doubtless, is much 
more common than the latter: it is the only variety met with in children. 
These gelatinoid polypoid growths are quite as frequently seen in adults as 
in children. The appearance of the first variety differs from that of those 
which infest the nasal cavities in being more firm and having a red color. 
They are made up of fine connective tissue and of hypertrophied follicles, 
with numerous vessels, and are clothed with a round epithelium, They are 
only exaggerated outgrowths of the normal anatomical elements of the mu- 
. cous and submucous structures of the intestine. The fibroid variety consists 
chiefly of dense, compact, interlacing fibres of connective tissue and of blood- 
vessels. These growths are generally pedunculated, rarely sessile. The ped- 
icle is sometimes one inch or more in length, and may be so slender as to 
break away in the act of straining at stool. They will occasionally protrude 
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from the rectum, and require to be replaced like a pile. They are both 
single and multiple, and vary in size from that of a pea to that of a hickory- 
nut. 

Rectal polypi differ both in form and in external appearance. They may 
be either round or fusiform in shape. (Fig. 273, a and b.) They are some- 
times red, and at other times have a 
dark-blue color. In some instances ‘Fig, 278. 
they are covered with numerous little a b e 
eminences, resembling the surface of 
a raspberry or a mulberry; in other 
cases they are perfectly smooth, and in 
others again are beset with numerous 
little villous processes, similar to those 
belonging to the mucous membrane of 
the small intestine. The villous struc- 
ture is occasionally so pronounced that 
it might with propriety be designated 
as the villous polypus. I once removed 
from a merchant, living in an adjoin- 
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severe pain and frequently-recurring 

hemorrhages, entirely disqualified him for business. He recovered his health 
and strength rapidly after the operation. It is not uncommon to find a polypus 
in the midst of a cluster of piles, and in cases of fissure they are frequently 
present. 

Srructure oF Recrat Potyrr.—These growths are true adenomata, and 
consist of dilated Lieberkiihn glands of the mucous membrane of the rectum, 
imbedded in connective tissue, with numerous blood-vessels, and covered 
with the ordinary epithelium of the bowel. (Fig. 274.) The glands which 
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Structure of an adenoma or mucous polypus of the rectum.—From Billroth. 


constitute so large a portion of these bodies are frequently dilated into sacs. 
Rectal polypi and the nasal mucous polypi are almost identical in structure. 
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Symproms.—A polypus may exist in the rectum without its presence being 
suspected, so little inconvenience does the patient experience. This is likely 
to be the case when the pedicle is short, and its movements, in conse- 
quence, restricted. When the foot-stalk becomes sufficiently long to admit of 
the descent of the growth into the anus, it gives rise to much uneasiness, 
which may finally amount to tenesmus. There will in such eases be a fre- 
quent desire to go to stool, and during the attempt at defecation a body 
comes down and protrudes externally, which is often mistaken for hemorrhoids 
or for a prolapse of the bowel. When these polypi become abraded or in- 
flamed, they will bleed very freely, and furnish an ill-formed and offensive 
muco-purulent discharge, which excoriates the parts about the verge of the 
anus. In cases where there is tenesmus and the feeling of a movable body 
in the rectum, with the discharge of blood and mucus, and without any 
protrusion, a careful examination of the bowel should be made to determine 
the cause. The insertion of a finger into the rectum will frequently enable 
the surgeon to detect one of these growths or its pedicle; or if a full injec- 
tion of tepid water be thrown up the bowel, all obscurity as to the nature 
of the disease will be generally removed by the descent of the polypus with 
the expulsion of the enema. In cases where an operation has been unsuc- 
cessfully performed for the cure of anal fissure, the existence of a polypus 
may be suspected, the removal of which will’ be necessary to effect a cure 
of the ulcer. Children who lose blood at stool, although no growth is 
visible, may be suspected to labor under polypus, and should be carefully 
examined at the time of stool or by using the water injection. 

TREATMENT.—Polypi may be removed either by the ligature or by the 
clamp and cautery. In the first method, the bowel being emptied by an 
enema, the growth must be secured as it appears, and, being drawn down 
with the fingers or by a pair of forceps, should be strangulated by a ligature 
tightly tied around its pedicle. Thus secured, the body may be cut off. 
After the operation the patient should remain in bed and the bowels be kept 
quiet for five or six days, after which a laxative may be administered, the 
action of which will bring away the ligature. Ifthe clamp be employed, the 
blades of the instrument must embrace the pedicle of the growth and be 
screwed down tightly. The polypus is next cut away three-eighths of an 
inch in front of the instrument, and the stump thoroughly cauterized with 
the hot iron to prevent bleeding, after which the clamp may be removed. 
The patient had better remain in bed for thirty-six hours subsequent to the 
operation. Removal of polypi by the knife or by the scissors, without the 


ligature or the cautery, should not be countenanced in general practice, as a 


very troublesome bleeding may follow. 


Ulceration of the Anus and of the Rectum.—There are ulcerations of the 
anus which are quite different from fissure in appearance, causes, and effects. 
The entire verge of the bowel will in some instances present a ragged, chapped 
appearance; or just within the cutaneo-mucous junction will be seen an ulcer 
of an oval and sometimes irregular form, having thickened borders, and its 
bottom presenting a grayish color. The integument immediately around the 
anus is often red and moist. In consequence of excoriation or the presence 
of eczema, the heat, smarting, and itching experienced are sometimes very 
annoying. Though the sensibility is much exalted, it is not common for 
patients to suffer to the same degree as in fissure. There are many causes 
which operate to produce anal ulceration, among which may be named con- 
stipation, chronic diarrhoea, and vaginal discharges, especially from gonor- 
rhoea or from constitutional syphilis. : . 

When ulceration is situated higher up, either just below the internal 


sphincter or above that muscle in the rectum, we have a much more formi-— 


dable disease. Such ulcers may be single or multiple. They are caused by 
strumous and syphilitic conditions of the general system, by traumatic inju- 
ries, and occasionally by chronic dysentery. 
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Symproms.— Ulceration of the rectum is a very insidious disease. It is 
developed slowly and with so little suffering that it may make much progress 
before it is detected. Among the earliest signs of its existence is a tendency 
to morning diarrhea, the patient being obliged to seek the water-closet im- 
mediately on rising from the bed. At first the passages are free and semi- 
consistent, but after a time become scanty and watery and are accompanied 
with much flatulence. As the disease advances, a tenacious white gelatinous 
material is discharged, sometimes mixed with a purulent or muco-purulent 
matter.. Until this is gotten rid of, the patient will suffer pain and tenes- 
mus, after which he may enjoy comparative comfort for many hours, or until 
another accumulation like the last takes place. 

The progress of the ulceration will in time increase the tendency to 
diarrhoea and aggravate the local distress. The patient is harassed with 
flatulence and griping pains, the strength begins to fail, pains radiate along 
the thighs and perineum, and the body loses flesh. These ulcers may be 
detected by the insertion of the finger into the bowel, but much more 
satisfactorily by introducing a speculum and exposing in a good light the 
interior of the intestine, when they will be seen varying in size, having 
elevated and thickened edges, their surfaces presenting a dark-red color, 
and occupied by indolent granulations or covered with a gray substance 
consisting of the débris resulting from the death of the reparative material. 
These ulcers are prone to extend upwards in the rectum and downwards 
towards the anus, the latter being vastly more painful than the former. 
At the same time the surrounding induration increases, the discharges 
become bloody and purulent, and knots of inflammatory thickening will 
be seen scattered over the mucous membrane at different points contiguous 
to the ulceration. 

The disease is by no means limited to the mucous membrane: it extends 
to the submucous tissue, and in aggravated cases attacks and destroys the 
muscular structure of the bowel, causing incontinence of both the flatus and 
the feces, and subsequently producing coarctation or stricture of the bowel. 
In numerous instances the ulceration has opened into the vagina and into the 
bladder. Patients may continue for years with this disease, dragging out a 
miserable existence, and finally die, either from a diffuse pelvic cellulitis or 
from peritonitis. 

TREATMENT.—In the treatment-of anal or rectal ulceration, the cause of 
the disease must first be ascertained. If it has a syphilitic origin, it will be 
necessary to administer alterative remedies, such as the iodide of potash or 
one of the preparations of mercury, or both combined. Under the use of 
these remedies alone I have succeeded in curing some very aggravated cases 
of this disease. If there is reason to believe the case to be of a strumous 
origin, the use of cod-liver oil and the iodide of iron will be indicated. Many 
cases occur which it is impossible to trace to either of the above causes, and 
where we must be governed in our treatment by a comprehensive view of 
all the possible sources of irritation. If the case is a recent one, it may be 
brought to a successful termination by attention to the digestive organs, with 
very little local treatment. Imperfectly-digested food, vitiated intestinal 
secretions, and stimulants, all exert a damaging influence upon these ulcera- 
tions. The bowels should be acted upon by a few grains of blue mass, fol- 
lowed by some castor oil. The rectum must be washed out with an enema 
of flaxseed-tea, and afterwards one or two ounces of starch-water thrown up, 
containing fifteen to thirty drops of laudanum, to be retained, which will 
produce a very soothing effect on the bowel. This injection may be used 
daily, should the diarrhcea demand it. When the evacuations are not too 
frequent, the starch and water, without the anodyne, will prove very com- 
forting to the sensations of the patient, as it serves to shield the mucous 
surface from irritating secretions. The diet should be highly nutritious, and 
of such a nature as to supply but little effete matter. Nothing so perfectly 
meets these requirements as unskimmed milk, either plain or scalded, and 
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to this the patient should be rigidly confined, it being taken at pleasure. 
Flatulence, which is so common in rectal disease, is best relieved by com- 
pound tincture of cardamom and the fluid extract of chamomile, or by the 
time-honored remedy of carbonate of magnesia and powdered charcoal. <A 
hot hip-bath for twenty minutes, twice or thrice a week, will prove useful, 
and absolute rest in the recumbent position must be rigidly enforced. In 
more advanced cases of the disease, it will be necessary to make a direct 
application of remedies to the ulcer. For this purpose I am partial to the 
acid nitrate of mercury, and, next to this article, to pure nitric acid. The 
use of nitrate of silver has never proved entirely satisfactory in my hands. 
The ulcer must be exposed by the speculum and the acid freely applied with 
a mop of cotton, after which the starch and laudanum should be immediately 
injected into the bowel. Once or twice a week is often enough to use the 
remedy, and as soon as there is evidence of an improvement in the disease 
it should be discontinued, or should be applied only at long intervals. When 
the ulceration extends into the deeper structures of the bowel, and is followed 
by contraction or by stricture, dilatation by graduated rectal bougies will 
become necessary. 


Stricture of the Rectum.—Strictures of the rectum are of two kinds, the 
non-malignant and the malignant. 


Non-malignant Stricture—This division includes all contractions or nar- 
rowings of the bowel having a traumatic origin. /irst. Many cases are caused 
by abrasions and lacerations of the mucous membrane by the improper use 
of clyster-pipes, by a too extensive removal of tissue in the operation for piles, 
by forcing foreign bodies into the rectum, and also by sharp-edged or sharp- 
pointed substances, such as scales from oyster-shell or a fragment of bone, 
becoming entangled in the folds of the lining membrane of the intestine. 
Hardened feces are said to cause stricture very much in the same way; but 
I have never seen a case which could be properly referred to such an origin. 
Second. The disease may result from the cicatrization of extensive ulcers of 
the rectum, or of those which follow the cauterization of the mucous coat in 
prolapsus ani. Third. Stricture may be secondary, by an extension of inflam- 
mation from the surrounding cellular tissue to the coats of the bowel. I have 
seen two cases of stricture of the rectum succeeding a very bad fistula in ano, 
in which the perineal structures were traversed in different directions by 
sinuses. fourth. Stricture not unfrequently follows both primary and sec- 
ondary syphilis: in the first by unnatural intercourse, and in the second by 
inflammatory deposition, ulceration, and cicatrization. Accidents common 
to mucous and submucous tissue form constitutional infection. Under this 
head comes the horseshoe ulcer of Sir James Paget. Uterine displacement, 
as retroversion, pelvic tumors, and enlargements of the prostate body, have 
been improperly described as causes of stricture. They often do encroach 
upon the rectum, pressing its walls together and interfering with the passage 
of feces; but this is obstruction, not stricture; it is mechanical, not organic, 
in its nature. There is also a spasmodic stricture described which is purely 
reflex, caused by the irritation of an ulcer, and is temporary in its duration. 
I have seen stricture of the rectum follow contusion of the bowel in conse- 
quence of the delay of the foetal] head in the pelvic cavity. 

Except from syphilitic causes, non-malignant stricture of the rectum is not 
a common disease ; and it is for the most part confined to middle life. Females 
are more frequently affected than males. The structural changes in the coats 
of the intestine differ in different cases. Sometimes the disease appears to 
involve only the mucous and submucous tissues, giving rise to an annular 
elevation or valve-like projection. Under the head of intestinal obstruction 
will be seen a cut (Fig. 255) illustrative of such a variety. Sometimes the 
‘inflammatory infiltration is chiefly in the muscular walls of the rectum, and 
becomes gradually transformed into a dense fibrous tissue, extending some 
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distance up and down the bowel. (Fig. 275.) In two cases recently under 
my care, the thickening was confined wholly to the submucous and mus- 
cular tunics, the mucous membrane remaining perfectly smooth. (Fig. 276.) 
The disease, as it encroaches upon the cavity of the intestine, may be very 
circumscribed, constricting it like a cord, or it may extend up and down the 
bowel for some distance. The resistance offered by the obstruction provokes 
strong expulsive efforts on the part of the patient, which produce not only 
hypertrophy of the muscular walls not implicated in the disease, but also 
often a marked dilatation of the intestine above the seat of disease, 


Fia. 275. 


Fia. 276. 


Fibrous stricture of the rectum. Stricture of the rectum. 


Symproms.—Stricture doubtless may be present in some cases a long time 
before being suspected, so little inconvenience is experienced. Usually, how- . 
ever, the patient is conscious of some uneasiness in the rectum. There is 
constipation, with more than ordinary difficulty in passing the stool,—a feel- 
ing as though the act had not been completed. Sometimes there is diarrhcea 
alternating with constipation. The fieces are often discharged in broken 
fragments, or they may be wire-drawn, coming out in pencil- or pipe-like 
form, and sometimes they are flattened or triangular. The last two forms 
are by no means indicative of stricture, as I have often seen the evacuations 
assume these shapes from the mechanical pressure of an enlarged prostate 
or from a uterine fibroid. As the disease advances, ulceration takes place, 
followed by a discharge of blood and of a gelatinous or muco-purulent fluid. 
This discharge stains the clothing, and irritates and excoriates the parts 
about the anus. The pain becomes more severe, shooting along the penis, 
thighs, and upward to the small of the back. Patients often complain, after 
defecation, of exhaustion and a peculiar sense of “goneness” about the epigas- 
trium. The digestive organs become deranged, as is manifested by slight 
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nausea, loss of appetite, flatulent distention of the bowels, and a gradual loss of 
flesh. The inflammation may extend beyond the limits of the gut, and result in 
peri-rectal abscesses opening into the cavity of the intestine above the stricture, 
or below upon the surface of the perineum, and even into the bladder or into 
the urethra, and in the female into the vagina, proving finally fatal by wearing 
the patient out from irritation and suppuration or by exciting a destructive 
peritonitis. The local exploration of the parts furnishes, however, the only 
decisive evidence of stricture. Mr. Colles, asa sign of rectal stricture, attaches 
some importance to a peculiar prominence which joins posteriorly and sepa- 
rates anteriorly on each side of the anus, giving to the outlet of the bowel an 
appearance not unlike that of the mouth of a ewer. When the finger is in- 
troduced into the intestine, should a stricture be present, the obstruction will 
in most cases be encountered within the first two or two and a half inches. It 
cannot well be mistaken. The finger readily recognizes the encroachment 
upon the canal, and may, by a little pressure, be carried through and beyond 
the diseased portion. 

In cases where the disease is situated slightly beyond the reach of the 
finger, the patient should be urged to bear down forcibly while in the stand- 
ing position, slightly bent forward, when the stricture may be brought suffi- 
ciently low down to be within command of the touch. Where the disease is 
still farther up, a long speculum will sometimes disclose its existence. The 
use of bougies as a means of detecting rectal stricture is of doubtful value. 
The information they impart is very indefinite. Their liability to become 
entangled in the folds of the bowel, or to strike against the promontory of 
the sacrum, may be urged against their employment. I have known several 
instances in which strictures have been predicated from the resistance offered 
to the passage of a bougie, where nevertheless the bowel was afterwards 
found to be free. 


Malignant Stricture, or Cancer.—This, in my experience, constitutes a very 
large proportion of all cases of stricture of the rectum, and it is among the 
most terrible afflictions to which the human body is subject. The disease is 
met with chiefly in middle and advanced life. Whether males or females 
suffer most is a question upon which authors differ. Ten cases out of eleven 
admitted to the Hotel-Dieu, Paris, Desault tells us, were in females. Curling 
records sixty-seven cases of rectal cancer, forty-four of which were in males. 
Mr. Copeland believed that women were most frequently the subjects of the 
disease. Allingham has seen the disease oftener in men than in women; 
Professor Gross’s testimony is to the same effect; and in my own experience 
a very large proportion of cases has been in males. 

The seat of cancer of the large intestine is generally within reach of the 
finger. Most commonly it is found about one inch and a half above the anus; 
next in order of frequency, about two and a half or three inches from the out- 
let of the bowel; and, last, in the sigmoid flexure. In its progress the disease 
does not appear to be influenced by gravity, as the tendency is to extend up- 
wards rather than downwards. ‘The forms under which it appears are the © 
epithelial, the scirrhous, and the medullary. 

The epithelial form of the disease is by far the most common. It may 
commence at the anus and extend upwards to the intestine, or it may be 
primarily seated in the rectum. When situated at the anus, this affection may 
linger for many months at the junction of the skin and mucous membrane 
betore assuming an aggressive form. The disease, like that on the lip, in 
its commencement presents different appearances. There is sometimes a 
circumscribed, hard, flat mass seen at the cutaneo-mucous junction, with a 
gradually-extending induration. Sometimes there will be found a crack or 
a small ulcer with ragged borders, attended with little pain, and which, were 
it not for the surrounding infiltration, might be confounded with a fissure ; 
in other cases it appears as a warty growth. Whatever may be its earl 
appearance, as it advances irregular tuberous masses form, ulcerate, and split 


flammatory and carcinomatous material. It is 
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like warts into numerous papillary or cauliflower eminences, while from the 
raw surface and the intermediate clefts a muco-purulent fluid is dischar aed, 
and not unfrequently a profuse hemorrhage takes place from the surface of the 
rapidly-growing mass. In its progress the anus and the lower part of the rec- 
tum may become filled with a luxuriant fungoid 

growth, so as seriously to obstruct the escape of Fig. 277. 

the feces. (Fig. 277.) Epithelial cancer of the 
rectum cannot be deemed a rare disease. Every 
year I witness several examples, and generally 
in persons between thirty-five and fifty years 
of age. 

Scirrhus of the rectum begins two or three 
inches above the internal sphincter, most prob- 
ably in the submucous connective tissue, and 
infiltrates all the tunics of the bowel, encroach- 
ing upon its cavity and pushing out the mucous 
surface into irregular hard nodules. These 
nodules not unfrequently ulcerate and form 
raw, bleeding surfaces or ulcers with indurated 
and ragged edges, and the infiltration and con- 
traction which follow serve to produce stenosis 
of the canal of the bowel. Scirrhus of the 
rectum tends to extend’ peripherally, so that it 
is not uncommon to find the contiguous organs, 
as the bladder in the male and the vagina in 
the female, implicated in the disease, and all 
bound and matted together in one mass of in- 


Epithelial cancer of the rectum forming 
cauliflower outgrowths. 


from this tendency that we so frequently witness communications taking 
place between the rectum and the surrounding organs, by which the con- 
tents of the bowels pass into the urinary bladder or into the vagina, adding 
greatly to the distress of the unfortunate patient. The same cause occa- 
sionally produces abscesses and fistulous openings through the perineum. 
In some cases the rectum becomes secondarily involved, the disease begin- 
ning in the vagina or uterus and extending to the bowel. 

Encephaloid cancer of the rectum, though not common, is occasionally seen. 
A well-marked case of this nature was recently under my care, in the person 
of a female about sixty years old. The rapidly-growing mass showed little 
tendency to infiltrate the coats of the intestine. It filled the rectum, and 
destroyed the patient in four months, from hemorrhage and from blood- 
poisoning. 

Symproms.—Ano-rectal cancer may exist some time before the disease is 
suspected. In the epithelial form it is at first supposed to be hemorrhoids, 
but the induration, ragged protuberances, and indisposition to yield to ordi- 
nary applications will reveal its true character. When the rectal portion of 
the tube is the seat of the disease, there will be some uneasiness experienced 
in the part, and some difficulty in passing the evacuations, accompanied with 
straining and an irritable state of the urinary bladder. ‘The feces will be 
altered in form, becoming unnaturally small, and will be forced out in broken 
pieces. Small liquid discharges, intermixed with particles of fecal matter, 
are frequently passed, conveying the impression of the existence of a trouble- 
some diarrhea. The pain becomes more severe, is burning and lancinating, 
and extends to the back, perineum, bladder, penis, thighs, and buttocks. 
Mucus or muco-pus streaked with blood is passed from the bowel, and, when 
the fungous granulations are present, a watery discharge, having an offensive, 
sickening odor, escapes involuntarily from the anus. As the obstruction 


_ increases, the patient suffers from a sense of fullness at the lower part of the 


abdomen, with flatulent distention. The further progress of the disease is 
marked by loss of appetite, of strength, and of flesh; the complexion assumes 
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that straw color or that sallow hue which reveals so unmistakably the malig- 
nant nature of the affection. 

The local signs of the disease cannot be well mistaken. When the finger 
is carried into the bowel a short distance, it encounters an abnormal growth, 
which may be confined to a portion of the intestine or involve its entire cir- 
cumference, the surface of which may be smooth and moderately uniform, or 
irregular and rough, and which in either case is indurated. When ulceration 
has taken place and fungoid outgrowths are studded over the intestinal sur- 
face, the sensation imparted is very peculiar. It is that of a finger i 
through a moist, friable, nodular, spongy mass, and unlike that experience 
from contact with any other morbid product. Once felt, it will never be 
forgotten. When the growth is of the fungoid or cauliflower form, the 
bowel is often changed in its direction, and the opening through the midst 
of the diseased mass can be discovered only after a search in various direc- 
tions: in such examinations the finger will, when withdrawn, be found cov- 
ered with blood mingled with an unhealthy, offensive, muco-purulent material. 

Cancer of the ano-rectal region has only one termination, and that a fatal 
one. It may run its course in five or six months, or death may not occur 
until the lapse of two or even three years. The patient dies, worn out by 
pain and irritation, blood-poisoning, and secondary deposits in the liver, 
lungs, and other organs, sometimes by peritonitis, and in exceptional cases 
by hemorrhage. 

TreatmMent.—The treatment of non-malignant stricture is accomplished by 
dilatation and by incision. 

Dilatation—This may be effected by the finger alone, or by the finger 
armed with hollow rubber cylinders of different sizes, each having a little 

opening in its extremity for the tip of 

Fia. 278. the digit, in order that the instrument 

may be intelligently directed by the 

sensations of the operator. (Fig. 278.) 

When the stricture is situated at an 

inconvenient distance from the anus for 

the use of the finger, graduated metallic 

or gum bougies should be employed. 

Hy ‘The latter are to be preferred on ac- 

Qj count of their smoothness and flexibility, 

Hollow gum rectal bougie guided by the finger. qualities which conduce to the safety 

of the intestine. With stiff, inflexible 

instruments there is danger of perforating the walls of the bowel. These 

gum bougies should be rounded (Fig. 279), conical (Fig. 280), or olive- 

shaped (Fig. 281) at one extremity, and about-ten or eleven inches in length, 

their diameters ranging by regular gradation from one-fourth of an inch to 
one inch. 

When the stricture is sufficiently low in the rectum, the index finger, well 
oiled and the edges of the nail protected by a layer of soap, should be in- 
serted and carried upwards to the seat of obstruction. After a little gentle 
manipulation, its extremity may enter the constriction and be gradually 
carried through. At the next attempt the dilatation may be increased by 
slipping over the finger one of the hollow cylinders of gum, and at each suc- 
cessive attempt a larger one, until the obstruction is removed. When the 
disease is higher up, and cannot be treated by the digital plan, resort must 
be had to the graduated gum bougies, beginning with the smaller numbers 
and rising by easy gradations to the larger ones. There should be no at- 
tempt to accomplish too much in a short time. The work should be done 
gently and slowly. Nothing is gained by employing much force. The bowel, 
often weakened by the structural changes, may readily be perforated. If the 
dilatation be forced too rapidly, an inflammation is likely to be excited, which 
will not only render the bowel so irritable as to necessitate the suspension of 
all operative measures, but will also increase the strength of the stricture by 
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causing a new deposition of plastic material. In cases where the approach 
to the stricture is not direct or is somewhat devious, the surgeon will succeed 
in finding and passing the obstruction better with the olive-shaped instrument 


Fia. 279. 


Fra. 281. 


Rectal bougies, with rounded or blunt extremities. 


Fria. 280. 


Olive-shaped bougies. 


| 
Conical-shaped rectal bougies. 

than with any other, especially when it surmounts a flexible handle. The finger | 
should in all instances accompany bougies as far as possible. Some prefer, after 
passing the bougie, to have it remain for several hours in the stricture,—a prac- 
tice which I do not deem necessary. The frequency with which strictures are 
to be dilated must be regulated by the sensations of the patient. If no undue 
irritation is developed, every second or third day will not be too often. In 


constrictions not attended with much sensibility, and where a considerable, 
amount of force is requisite to effect dilatation, a very efficient plan is to 
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introduce a Molesworth elastic tube and gradually distend it by hydrostatic 
pressure. Allingham employs Barnes’s india-rubber bags for a similar object. 
Strictures which are membranous or band-like, and which possess an elastic 
athe causing them to contract rapidly after dilatation, are best managed 
y division. 

Division—There are two methods of dividing non-malignant stricture,— 
namely, by divulsion and by division. 

Several instruments have been devised for divulsion. The one represented 
in Fig. 282 is frequently employed for this purpose, and also for dilatation. The 


Fia. 282. 


Instrument for rupturing or dilating a rectal stricture. 


arms of the instrument, being closed, are conducted through the constriction, 
after which they are screwed asunder until the parts give way. I find it 
more convenient, and equally effective, to use for the above purpose a pair of 
long forceps, such as are employed for removing uterine polypi. (Fig. 283.) 


Fig. 283. 


Forceps used to divulse rectal stricture. 


The finger being introduced into the bowel, the blades of the forceps should 
be guided through the stricture, and then separated as widely as necessary. 
Division may be performed, where the stricture is low, with a probe-pointed 
hernia bistoury, conducted flatwise along the finger through the constriction, 
and then, by turning its edge against the resisting membrane, nicking the same 
at two or three points, after which the finger or bougie, or the forceps used 
in divulsion, may be employed to enlarge the opening to the requisite extent. 
When the constriction is some distance up the bowel, the division can be 
more satisfactorily executed by a long, double-bladed knife. (Fig. 284.) The 


Fia. 284. 
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Instrument for dividing rectal stricture. 


cutting part of the blades is limited to about three-quarters of an inch at their 
free extremities, the point of each being blunt. In using the instrument, it 
is passed through the stricture, closed, and afterwards the blades are forced 
apart by pressing the lever with the thumb. In all cases where there is 
much sensitiveness of the bowel it is best to administer an anesthetic before 
any operation is practiced. 

; he use of the knife in other forms of rectal stricture is not without danger, 
and should be discouraged. In strictures of syphilitic origin, in addition to 
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the local treatment by dilatation, the use of mercury, with or without the 
iodide of potash, is indispensable. As strictures, even when well dilated, have 
a strong tendency to recur, I make it a rule, as soon as the calibre of the 
bowel is sufficiently enlarged, to intrust the work of dilatation to the patient, 
with directions that a large-sized bougie be passed once every week. In 
order to avoid all possibility of injury to the bowel, I direct, as the simplest 
and safest instrument for this purpose, a tallow candle, dipped to the proper 
size and rounded at one extremity. During the period of ‘dilatation the 
bowels should be kept regular from the very beginning of the treatment, 
which is best accomplished by the use of a pill, two or three times a day, con- 
sisting of one-twelfth of a grain of extract of belladonna, half a grain of ex- 
tract of nux vomica, and half a grain each of rhubarb and aloes. Should this 
not prove sufficient, and should the feeces accumulate above the stricture, 
injections of warm water will be required to clear the bowel. 

In the treatment of carcinomatous or malignant stricture our efforts are for 
the most part restricted to the alleviation of the patient’s sufferings. Dilata- 
tion can be of no service so long as the feces pass; and there are objections to 
the use of bougies,—the chief being the danger of perforation of the bowel 
and of hemorrhage. The bowels are to be kept soluble by the use of gentle 
laxatives, such as compound liquorice-powder or the bitartrate of potash and 
washed sulphur. When accumulations form above the mass occupying the 
rectum, a tube should be carefully carried up and injections of flaxseed-tea 
be thrown into the bowel. Pain, when severe, must be relieved by opiates, 
administered either by the mouth or hypodermically. When the bowel 
becomes seriously blocked up or communications form between the rectum 
and the bladder, or when the evacuations are attended with intense distress, 
the surgeon may resort to lumbar colotomy or to excision,—the first for the 
purpose of securing to the patient an uncertain period of relief from acute 
suffering, and thus rendering the remainder of life endurable, and the second 
with some hope of effecting a cure. 

In epithelial cancer of the anus the operation of excision is quite as prom- 
ising as that which follows excision of the lip for a similar disease. When 
there is severe spasm of the sphincter, in consequence of an extension of 
rectal cancer downwards to the anus, the muscle should be divided by the 
knife. When the rectum becomes obstructed with fungoid granulations 
which bleed profusely, and when it is not deemed proper to excise the dis- 
eased part, much relief may be obtained by scraping the granulations away 
with a scoop, as is often practiced in cancer of the womb. If cleanly done, 
it not only opens the cavity of the bowel, but also arrests the hemorrhage. 


Excision of the Rectum.—The removal of the rectum is a formidable but 
not a very difficult operation. The success which appears to have followed 
the excision of this organ by Billroth has recently attracted considerable pro- 
fessional attention. This operator is said to have removed the bowel sixteen 
times, losing only four patients. Fifty-one years previous (1826) the operation 
had been executed by Lisfranc, and at a later period by Dieffenbach,—the 


_ last-named surgeon having resorted to this procedure, it is said, thirty times. 


Dr. John B. Roberts, of Philadelphia, has contributed a valuable paper on the 
subject of excising the rectum.* Of 33 cases collected by Schmidt, of Leipsic,+ 
20 were reported cured, 2 improved, 8 died, the disease returned in‘l, and 
2 were doubtful. In this country ten cases have been operated upon,—2 by 
Busche, 1 by Mott, 1 by Marsh, 1 by Bridden, 3 by Levis, 1 by Dr. Joseph 
R. Wood, and 1 by myself. Of this number 4 are known to have died, 1 died 
seven months after the operation, with what was said to be consumption, 1 
was living sixteen months after the excision, in 1 the termination is not 
known, and 3 were cured. : 

It is impossible to determine the period of immunity from the disease 


* “Excision of the Rectum,” Medical and Surgical Reporter, June 9, 1877, p. 501. 
+ Gunther’s “ Blutigen Operationen,” iv. i. p. 65. 
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enjoyed by those who have submitted to the operation. Dieffenbach says 
that of the thirty cases of excision of the rectum done by himself a large 
proportion continued well for many years. Nussbaum, in one case, removed — 
four inches of the rectum, the prostate gland, the corresponding portion of 
the urethra, and a part of the neck of the bladder,—the patient recoverin 
and living for three years after the operation.* Notwithstanding these an 
other favorable reports, the return of the disease is the rule; and when the 
operation is proposed to a patient it should be on the ground of palliation 
and not of cure. The conditions which, in my judgment, justify the operation 
are the following: 1, when the disease is epithelial in its character; 2, when 
it is limited to the walls of the intestine; 3, when there is room to remove 
the bowel without implicating the peritoneum; and, 4, when the health of 
the patient is not seriously impaired by the disease. If the cancerous infil- 
tration extends into the ischio-rectal fossa, if the bladder or the uterus is in- 
volved, and if the patient is aneemic and very feeble, the operation should not 
be proposed. The causes of death after excision of the rectum are pyzmia, 
pelvic cellulitis, and peritonitis. 

OprERATION.—The patient, the bladder having been previously emptied, is 
to be etherized and to be placed on the back, in the lithotomy position, upon 
a firm table, an assistant supporting each limb. Ifa male, a sound should be 
introduced into the bladder and given to one of the persons having the limbs 
in charge. The surgeon then carries an incision from the perineal centre 
along the raphé to the anterior margin of the anus, encircling the latter 
by two semilunar cuts, and continuing the division directly back to the 
coccyx. In the female the incision should begin at the vagina, If the anus 
is not involved in the disease, the external sphincter may be preserved by 
raising the integument and muscle together and turning them on each side. 
As soon as the lower extremity of the rectum is reached, the dissection 
should be chiefly done by the fingers of the surgeon, by the director, or by the 
handle of the scalpel, keeping close to the bowel, and tying each vessel as it 
springs. When the intestine has been thoroughly isolated from all its sur- 
rounding connections, to a point above the cancerous infiltration, it should 
be drawn out through the external wound, and the diseased portion severed 
from the sound. In doing this, only a small part must be divided at one 
time, and every bleeding artery tied as the surgeon proceeds. This accom- 
plished, double ligatures should be introduced through the bowel from its 
mucous surface outwards, and afterwards stitched to the integument at the 
margins of the wound. If the recto-vaginal septum is included in the dis- 
ease, as was the case in the patient from whom I removed about three inches 
of the rectum, it will require to be excised, and its sides subsequently united 
by interrupted sutures. If the operation is conducted after the manner 
described, very little blood will be lost. The subsequent treatment consists 
in controlling the bowels by opium for eight or nine days, sustaining the 
system with milk, milk-punch, and beef-tea, and removing the ligatures as 
they become loose. 


Peri-Anal and Peri-Rectal Abscess——The peculiar character of the tissues 
about the anus and rectum—that is, in the ischio-rectal fossa—renders this 
region liable to attacks of inflammation and of abscess. The connective 
tissue is loose, supports a large amount of fat, and has ramifying through it 
numerous branches of the inferior hemorrhoidal arteries and veins, and the in- 
ferior hemorrhoidal, the pudic, and the perineal nerves. These veins are with- 
out valves, and empty into the portal system. The abscesses of this region are 
of two kinds, acute and chronic, and may be subcutaneous, or between the 
skin and the superficial sphincter muscle, and submuscular, or in the ischio- 
rectal fossa. The acute abscess arises from constipation, from disorders of 
the liver which obstruct the venous circulation and favor congestion of the 
hemorrhoidal veins, and occasionally from local injury. These abscesses run 


* Medical and Surgical Reporter, June 9, 1877, p. 501. 
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their course with rapidity. They appear as a red, tender, painful, indurated 
swelling at the side of the anus, with a sense of fullness and throbbing in 
the bowel, accompanied by rigors, fever, an elevated temperature, restless- 
ness, and great suffering both in defecation and in urination. They do not 
become very prominent externally, but extend deeply into the ischio-rectal 
space,—a fact which should never be forgotten, and which determines the 
course of treatment to be pursued. 

TREATMENT.—In the very incipiency of the inflammation, leeches, followed 
by cold anodyne lotions, may avert the disease; but in most instances the 
practitioner is consulted too late to hope for this result, and it is better to 
apply hot poultices in order to favor the formation of pus as soon as pos- 
sible. The pain is best relieved by some preparation of opium. The surgeon 
should not wait until fluctuation becomes distinct. A large quantity of pus, 
as has been stated, may exist without the presence of this sign, and if not 
early liberated it will produce sad havoc in the structure of the ischio-rectal 
fossa about the bowel, and even form a fistulous opening into the intestine. 
As soon as the smallest point of softening can be discovered on the surface, 
the abscess should be punctured. If the patient is supersensitive or timid, 
the parts may be sprayed with ether or rhigolene or may be benumbed with 
ice before the opening is made. If the abscess is not opened early, the con- 
tents will become exceedingly offensive, being loaded with sulphuretted 
hydrogen, broken-down blood, and dead connective tissue. After the matter 
has been discharged, the poultices should be continued for two or three days, 
and, if the fetor continues, the cavity of the abscess may be washed out with 
a solution of permanganate of potash or of chlorinated soda. When the 
poultices are laid aside, a piece of lint moistened with carbolated oil (one 
part carbolic acid, twelve parts olive oil) will form the best application. 

Chronic abscess —This abscess may readily escape recognition. It does 
not commence on the surface. It may originate in the cellular tissue of 
the ischio-rectal fossa, or it may begin by ulceration of the rectum. In both 
instances a cellulitis of the peri-rectal or peri-anal regions will be induced,— 
in the first form by derangement of the venous circulation of the parts, 
and in the second by air, feces, and intestinal secretions passing through 
the ulcer in the walls of the bowel into the surrounding tissues, and causing, 
like other foreign matters, inflammation. Should the intestinal opening 
admit only a little air, it may be a long time before an abscess will form. 
The patient will be annoyed occasionally by a tender and indurated swell- 
ing in the vicinity of the anus, which, after a few days, gradually sub- 
sides, only to have the experience repeated at no distant day. After this 
fashion the inflammation extends quietly in different directions through the 
perineum, and often through the buttock, until a number of concealed sinuses 
are formed, the pus finding its way into the bowel through the opening in 
its walls, or, as sometimes occurs, escaping externally by one or more points 
of ulceration. Should feculent matter extravasate the surrounding cellular 
tissue, this abscess will assume more the behavior of the acute form, and this 
is true to some extent when it follows traumatic causes, as blows, kicks, ete. 


Occurring, as the disease so often does, in persons of a strumous or tubercular 


constitution, it has been called the strumous abscess, and when its origin is 
of this nature the pus betokens the constitutional vice by being thin, curdy, 
and often offensive. These cases generally end in a fistula of the bowel. 
TREATMENT.— When the chronic abscess extends to the surface of the peri- 
neum it should be punctured, and its branches, whether one or many, must 
be carefully followed by a director and freely laid open, after which they 
may be packed with lint. If a communication with the bowel exists, the 
treatment will be that appropriate to anal or rectal fistula. In these cases 
it will often be necessary to direct our remedies to the improvement of the 
general health, by the use of the iodide of iron, cod-liver oil, and a good diet. 


Perineo-Anal and Perineo-Rectal Fistule.—These fistule: are very common. 
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Though generally an affection of middle life, they are met with, to a limited 
extent, at all ages. I have seen the disease in a babe six weeks old, and 
have every reason to believe that it was congenital. It is more common to 
men than to women, and is generally the result of an abscess, though it may 
follow a wound. The disease is seen in all classes, conditions, and professions. 
These fistula are divided into complete and incomplete. A complete perineo- 
anal or perineo-rectal fistula is one in which there are at least two openings, 
—one in the anus or rectum and the other upon the surface of the perineum 
or the buttock. The incomplete form has two varieties,—one, in which there 
is an opening in the anus or in the rectum but none externally on the sur- 
face ; the other, in which there is an opening on the surface but none in the 
anus or in the rectum. These forms are sometimes called “blind fistulee.” 

Complete jistula—In complete fistula the external opening may be single 
or multiple. Its location varies. Usually it is near to the margin of the 
anus; but it may be over the coccyx, at the anterior part of the perineum, and 
even upon the buttock. When there are more external openings than one, 
they will generally be found to lead to a common canal or sinus. The opening 
upon the surface appears as a little point of granulation-tissue, or it may be 
covered with a thin film or cuticle. It is sometimes so small, and differs so 
little from the surrounding skin, as to be easily overlooked. The internal 
opening in perineo-anal fistula is at some point between the two sphincters, 
—sometimes just above the cutaneo-mucous line, but more commonly about 
half an inch above the orifice of the anus. In the perineo-rectal form the 
internal opening is above the internal sphincter. In rare instances more 
than one opening will be found within the bowel. The sinus, or the fistulous 
canal which unites the external and the internal opening, may consist of a 
single track, or it may have several branches, all tending to converge to a 
main road. The fistula may lead directly to the internal opening, or it 
may follow an angular, tortuous, or circuitous route. It sometimes begins 
on one side of the anus and passes across the perineum anteriorly to the other 
before opening into the bowel. This is called the “ horseshoe fistula.” 

Incomplete fistula. —Of the two varieties, the one in which an external 
opening alone exists is the least common. Many lead down to the side of 
the rectum or the anus; or they may extend away from the intestine. It is 
probable that many which are pronounced incomplete would, on a more 
patient and delicate exploration, be found to be complete. The other variety, 
that having only an internal opening, is by no means rare, and often exists for 
months without being suspected. The patient has frequent discharges of a 
muco-purulent fluid from the bowel; a portion of the contents of the intestine 
getting into the surrounding cellular tissue provokes inflammatory deposits 
and abscess in the contiguous structures, which can be detected by the 
presence of an indurated or hardened point in some part of the perineum. 
If a speculum be introduced and pressure be made over the indurated part, 
the pus can be seen flowing into the bowel. 

Causes.—It is not always easy to determine the causes of a fistula. Com- 
mencing, as it does, in the formation of an abscess, the question arises, What 
influences are in operation to excite the inflammation which determines the 
abscess? In some cases the cause is apparent, as when an injury has been 
received upon the perineum, or when the bowel has been wounded by a fish- 
bone, a pin, or the scale from an oyster-shell, which has been swallowed and 
become arrested in the rectum. Dr. Reed has communicated to me the par- 
ticulars of a case of fistula in a female. The opening was situated on the 
border of the labium. On laying it open, two grains of corn were found near 
the rectum. These must have ulcerated through the walls of the bowel. 
Hardened feces may damage the mucous membrane and induce an ulcera- 
tion which will terminate in fistula. Hemorrhoids may produce a similar 
result, the inflammation extending into the connective tissue exterior to the 
intestine, and the mucous membrane becoming perforated, as stated by Syme. 
The connection of fistula with tubercular disease of the lungs has been very 
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generally noticed, and is regarded by many as a salutary effort on the part 
of nature to divert disease from the pulmonary organs. I do not believe 
that any relation, other than an accidental one, exists between the two affec- 
tions, or that a fistula performs any office of this nature. The explanation of 
the presence of fistula in pulmonary disease, in my judgment, will be found 
in the structure of the hemorrhoidal veins and that of the perineum. The 
former are without valves, and the latter, or the muscular apparatus of which 
it consists, acts in consonance with the movements of the diaphragm. In 
coughing, the venous current is forced back upon these defenseless vessels, 
they become dilated, and the circulation through their channels suffers em- 
barrassment, which eventually excites inflammation, followed by abscess and 
perforation of the bowel. 

Diaenosis.—The diagnosis of fistula may be approximately established by 
the presence of ulcerated openings or by abscesses in the perineum, which 
refuse to heal, or, healing for a short time, reopen; by the existence of a 
hard point without any external orifice, which varies in size at different 
times and is tender to pressure. The positive existence, however, of fistula 
can be established by recognizing the escape of flatus or of feeces through the 
external opening, when such exists, and by making an exploration with the 
probe. In using this instrument, the patient should be placed upon the side, 
as directed under the head of preliminary observations. The index finger of 
the surgeon being introduced into the bowel, the probe should be inserted 
into the fistulous opening, and by gentle pressure made to follow the abnor- 
mal track. No force should be used; otherwise false passages may be made. 
If the instrument fails to go in one direction, it must be tried in another; 
it may be used straight or curved, and with a little patience the proper route 
to the bowel will be found. When the end of the probe is recognized through 
the walls of the intestine, the finger in the rectum will serve to conduct it 
through an internal orifice, should such be present in the bowel. When no 
external opening exists, the necessary information may be gained by intro- 
ducing a rectal speculum, when, by pressing at different points over the sur- 
face of the perineum, the pus may be discovered flowing into the bowel. 

TREATMENT.—The treatment of fistula in ano is palliative and radical. The 
palliative treatment will be required in cases where there is an indisposition 
to submit to an operation, or in persons so greatly enfeebled and broken down 
by other disease that the reparative power of the body is inadequate to the 
restoration of the parts. Under such circumstances, the bowels are to be 
regulated, the parts frequently bathed with hot water, and the sinuses in- 
jected with a weak solution of the sulphate of zine or copper (two grains 
of the salt to the ounce of water), and the friction of the buttocks relieved 
by smearing over the parts a little oxide of zinc ointment. 

The radical treatment consists in dividing all the structures between the 
extremities of the sinuses and the surface of the perineum, for which purpose 
the knife and the seton are employed. I will not deny that a fistula may 
close through the use of stimulating injections and cauterization; but such a 
result is exceedingly improbable. Syme narrates the case of Louis XIV., 


treated by Dionis, who suffered from fistula in ano. So reluctant was his 


majesty to submit to the knife, that he resorted to every possible expedient to 
discover some other mode of cure. He sent a number of persons afflicted with 
the disease to the waters of Baréges, and others to those of Bourbon, and some 
he placed in rooms, where they were subjected to various remedies. After a 
year’s fruitless experiment, without a single cure, he at last consented to allow 
M. Felix, his surgeon, to make the cutting operation, the cost of which, when 
the fees were distributed among the different parties, amounted to the very 
reasonable sum of fourteen thousand seven hundred pounds sterling. 

To effect a cure, it is necessary to place at rest the muscles about the anus 
and rectum, whose motions would serve, in part, to prevent healing; and 
also to establish a direct instead of a circuitous communication between the 
bottom of the fistula and the surface, so that the air, feeces, and muco-puru- 
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lent discharges shall not be imprisoned, but shall find a ready exit from the 
tissues. For this purpose the knife is to be preferred, unless the fistula is too 
high up in the bowel to be safely divided. 

'welve hours before cutting a fistula in ano, the bowels should be cleared out 
by a gentle cathartic. The patient having been etherized and placed upon the 
side, with the limbs well drawn up, the surgeon introduces into the fistula a 
flexible grooved director, which he receives on the extremity of the index 
finger previously introduced into the intestine, and hooks it forward, bring- 
ing it out of the anus. A curved, sharp-pointed bistoury is next introduced 
into the groove of the director, and all the overlying structures are divided. 
(Fig. 285.) . Should no opening into the bowel exist, it is necessary to make 

one, which is best done by giv- 
Fia. 285. ing to the director a rotary mo- 
tion while counter-pressure is — 
made by the finger within, at the 
point where the two are sepa- 
rated by the thinnest layer of 
tissue. A careful search must 
now be made for any other 
fistulous tracks which may be 
present, and, if such be dis- 
covered, each must be laid open 
upon the director, from end to 
end. In case the sides of such 
sinuses close over the wound, 
and their edges be thick and 
purple, it is better to cut them 
away with a pair of scissors or 
a knife. When the fistulous 
Division of the structures in a fistula in ano, canal extends above the point 
where the internal opening is 
situated, it must be followed to its termination and the incision in the bowel 
be made at that place. Some think this is not necessary; that if the parts be 
divided as deep as the point of communication with the cavity of the bowel, 
that is all that will be required. This is certainly erroneous, or, at least, has 
not been verified in my experience. 

When no external opening exists, the surgeon must feel for an indurated 
point, which usually can be discovered upon making firm pressure over the 
perineum, and upon this he should cut, after which, if the director be inserted 
in the wound, it will enter the fistula and pass into the intestine. The end of 
the instrument being drawn through the anus with the finger, the incision of 
the raised parts should be made as in the complete variety. 

The parts being properly laid open, the next indication is to prevent their 
immediate union, for which purpose the wound should be packed with oiled 
lint, and, to prevent displacement, a compress should be laid over the peri- 
neum and made secure by a T bandage. If the wound is not too deep, I am 
in the habit, after the first free bleeding is over, of drawing through it a 
stick of caustic potassa, and afterwards applying the oiled lint. This will pro-. 
duce a superficial slough, and it matters not if the packing works out, as the 
chasm must fill up by granulation-tissue. The bowels should not be moved 
for three or four days after the operation: to effect this, half a grain of opium 
morning and evening will usually suffice. After the lapse of this number of 
days, a gentle laxative will be required, from which time forward regular 
alvine evacuations are desirable. The parts must be cleansed with warm 
water and soap, and the lint renewed daily until the wound becomes so shallow 
that a dressing is no longer required. 

It is not often that a serious hemorrhage follows the operation for fistula 
in ano. A free bleeding takes place at the moment of incision, but in a 
short time subsides by exposure to the air. If a-vessel continues to bleed, 
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it must be secured by the ligature, or be twisted. Ifthe flow of blood is from 
the general surface rather than from a particular point, as happens occasion- 
ally when tissues are hard from inflammatory infiltration, the wound must be 
packed with lint, and a compress and a T bandage applied. The possibility 
of internal bleeding must not be overlooked ; and should the patient experience 
a sense of fullness in the bowel, become sick at the stomach, and grow pale, 
with a failing pulse, such hemorrhage may be suspected, whereupon the 
dressing should be removed and the rectum dilated with a fenestrated spec- 
ulum, in order to admit the air or pieces of ice, and also to compress the 
arts. 
When the fistula extends so far up the bowel as to render a cutting opera- 


* tion hazardous, the seton may be substituted for the knife, by which means 


the work of division will be done slowly but not less surely than by the bis- 
toury. To introduce a seton, an eyed probe should be armed with two or 
three threads of silk, or with a piece of gum cord. Introducing the point of 
the probe into the fistula and carrying it forward into the bowel, it is to be 
received by the finger in the intestine and drawn out through the anus, 
where it must be disengaged from the cord, leaving the latter in the abnormal 
track with one end hanging from the external opening of the fistula and the 
other from the anus. If silk thread is used, the ends are best secured by 
being passed through the holes in an ordinary bone button and tied, gently 
tightening them every three or four days until the included structures are 
divided. When the elastic cord is employed, the ends can be tied directly 
together. The latter is in many respects preferable to silk, as a seton, in 
this locality. When the cords have ulcerated their way through, the re- 
sulting track should be kept packed with oiled lint. 

The question will often arise as to the propriety of operating upon fistulee 
in persons suffering from tubercular disease of the lungs. Believing, as I do, 
that such sores have no safety-valve or derivative office by which disease is 
attracted from the pulmonary organs, I have no hesitation in recommending 
that they be cured as quickly as possible. They do harm by the drain which 
they effect from the system, and they annoy and distress the patient from a 
sense of personal uncleanliness. Before, however, undertaking such an oper- 
ation in a tubercular subject, the surgeon must have reasonable ground for 
believing that the health of his patient is sufficient to insure the reparation 
of the wound. If there is ground for grave doubts on the subject, it is better 
to abstain from using the knife, as the wound will remain an open one, or 
perhaps assume a sloughing condition. 


Hemorrhoids. 


Hemorrhoids, commonly termed piles, are fibrous or vascular growths, situ- 
ated, the first below, and the second above, the sphincter ani muscle. They 
are divided into external and internal hemorrhoids. In either variety of the 
disease the initial step in their formation is a disorder of the blood-vessels, 
especially of the hemorrhoidal veins. Immediately above the internal sphinc- 
ter is an intricate plexus, formed by the radicles of the hemorrhoidal and 
pudic veins. Those on the sides of the anus terminate in the plexus. Some 
of the trunks emanating from the latter empty into the mesenteric, and some 
into the internal iliac veins, so that around the lower end of the rectum the 
general venous and portal systems commingle. 


External Hemorrhoids—These are situated at the verge of the anus, and 
appear as pendulous folds of hypertrophied skin. They frequently become 
inflamed, swollen, and excessively tender, and are generally associated with 
internal piles. They may be single or multiple, and vary in size from that of a 
buckshot to that of a walnut. As these tumors have two surfaces—a cuta- 
neous and a mucous—their color will not be uniform. Over the part covered 
by the skin it will be much like that of the surrounding integuments; and 
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over that covered by the mucous membrane it will be purple, in conse-— 
quence of the veins being visible through the surface of the latter. 

The vascularity of external piles diminishes in proportion to the length 
of time for which they have existed. They become gradually transformed into 
fibrous masses by hypertrophy of the submucous and subcutaneous connective 
tissue. In the formation of external piles, the hemorrhoidal veins become 
dilated and tortuous; being destitute of valves, they are prone to this change, 
and, as they lie beneath the sphincter, the varicose condition must manifest 
itself either above or below this muscle. When an external pile is examined 
in the commencement of its growth, it is quite soft in consistence, and has a 
deep purple color. If cut into at this stage, there will follow a profuse flow 
of blood, chiefly venous. Exposed as it is to influences which tend to excite ~ 
inflammation, the convolutions of the veins become matted together by plas- 
tic deposits, either obliterating their canals or distending their walls to the 
point of rupture, in either case producing coagulation of the contained blood. 
While these changes are in progress, the connective tissue increases and the 
vascular channels diminish. Ifa section be now made of the tumor, there will 
probably be found a clot of blood surrounded by a dilated vein or lying in the 
midst of dense connective tissue. Finally, if a still later period be selected for 
dissecting the tumor, it will be found to consist wholly of connective tissue. 


Internal Hemorrhoids.—Internal piles are situated from half an inch to two 
and a half inches above the internal sphincter muscle. They are round, oval, 
and cylindrical in form. They are sometimes scattered at irregular distances 
over the surface of the bowel, and at other times are clustered together in 
groups (Fig. 286); their attachment may be broad or narrow, and occasion- 
ally is double, forming a considerable intermediate loop. They are invested 
entirely by mucous membrane, the surface of which may be villous, granular, 
or smooth, and the color is commonly dark red, becoming purple when pro- 
lapsed and constricted by the sphincter. In consistence, internal piles are 
soft and spongy, much resembling an erectile growth. They are sometimes 
spoken of as open and blind, according as they do or do not bleed. These 
terms express no distinctive characteristics in the tumors, and might without 
disadvantage be abandoned. 

The structure of internal hemorrhoids may be very well studied by insert- 
ing pipes into the inferior mesenteric vessels and distending them well with 
a tallow injection, the latter being afterwards dissolved out. After making 
sections of the tumors, the interior presents a cavernous appearance (Fig. 


Fie. 286. 
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A group of prolapsed hemorrhoids. Section of an internal hemorrhoid. 


287), and consists of tortuous and dilated veins and arteries, the former 
predominating. The vessels are connected by straggling threads of fibrous 
tissue, and the whole growth is covered with mucous membrane. There is — 


. 
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another variety of piles which consists of cylindrical elongations of limited 
_ portions of the normal columns of the rectum. They are very vascular, 


abounding in small arterial branches, and are of a bright scarlet color. The 
anatomical difference between this and the former variety of hemorrhoids is 
the absence of any great dilatation of the vessels in the latter. 

Causres.—The hemorrhoidal veins, as has been stated, form a very intricate 
plexus beneath the internal sphincter muscle. ‘These vessels are destitute of 
valves, and the blood which circulates through their channels is carried back 
to the heart chiefly through the mesenteric veins, which terminate in the 
vena porta. Whatever tends to favor an undue accumulation of blood in the 
hemorrhoidal plexus predisposes to piles. For this reason they frequently 
follow diseases of the liver, which cause obstruction to the portal circula- 
tion. The mechanical pressure of abdominal tumors, and that from the 
gravid uterus, are frequent causes of the disease, by keeping the rectal veins 
over-distended. Diseases which provoke much straining, as stricture of the 
urethra, enlargement of the prostate, and stone in the bladder, are also 
actively concerned in the production of piles. The most common cause, how- 
ever, is constipation. 

They are met with in all classes, though oftener occurring in persons of in- 
dolent, sedentary, and luxurious habits of life. No age is exempt from the 
disease. They are seen at all periods of life, from early infancy to extreme 
oldage. Nor are piles peculiar to either sex, males and females suffering with 
equal frequency. They are often associated with fissure, fistula, and cancer 
of the ano-rectal region. 

Symproms.—W hen the disease is slight, or when the tumors are just begin- 
ning to form, only a slight uneasiness may be experienced, such as a little 
soreness, heat, or itching at the verge of the anus. These sensations are 
aggravated if the bowels remain costive. If there are external piles, they 
frequently become inflamed, swollen, and painful, and in some instances sup- 
purate, which usually results in their cure. When internal piles have in- 
creased to any considerable extent, or have become inflamed, they produce 
not only the symptoms of heat and itching at the extremity of the bowel, but 
also a sense of fullness in the rectum, as though some foreign body were pres- 
ent; there is a feeling also, after defecation, as though a portion of the feces 
still remained. When the hemorrhoids become large, they frequently descend 
along with the evacuation and protrude externally, being covered with a pro- 
fuse mucous secretion, and if the sphincter is firm, their color becomes deep 
purple in consequence of the muscular constriction to which they are sub- 
jected. Sometimes, after prolapsus, they recede spontaneously within the 

owel; at other times it is necessary for the patient to press them back with 
the hand. In some instances the protrusion is constant, and may consist of 
one or more piles lying in the centre of the anal orifice, or they may project 
around its entire circumference. The last condition is frequently confounded 
with cedema of the mucous membrane, which forms a thick and swollen ring 
about the anus, but which, unlike hemorrhoids, is smooth and uniform in- 
stead of being indented and lobular. Frequently, during hemorrhoidal pro- 


_ trusion, some vessels give way, followed by a free escape of arterial blood, in 


consequence of the constriction of the sphincter muscle. Or the flow may 
be caused by excoriation or by ulceration. The quantity of blood lost varies 
in different cases: it may be only a teaspoonful, or it may amount to several 
ounces. ‘This discharge, repeated at each succeeding passage from the bowels, 
soon begins to make a very decided impression upon the system. The patient 
loses flesh and strength, the face becomes pale, anemic, and puffy, and finally 
assumes a waxy color, and vertigo and nausea are often present. In some 
cases, in consequence of relaxation of the sphincter, the piles remain per- 
manently prolapsed, or they may descend when the patient is long on his 
feet, or when he makes some considerable muscular effort, especially in the 
stooping posture. 

The diagnosis of hemorrhoids is not difficult, and is most satisfactorily de- 
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termined by requiring the patient to sit over a vessel containing hot water 
and strain the tumors down outside of the anus. Their irregular ovoidal 
form, broad attachment to the intestine, red or purple color, and the absence 
of any very acute suffering sufficiently declare their nature. 

The symptoms of hemorrhoids should never be confounded with those of 
fissure of the anus; although the mistake is frequently made. 

TREATMENT.—W hen external piles become inflamed, they often cause severe 
suffering. Under such circumstances it is best for the patient for a few days 
to remain in the recumbent position, in order to take off the blood-pressure 
from the anus, and at the same time to cover the parts with a cold lotion of 
lead-water and laudanum. If the pain is very severe, a few punctures should 
be made into the swollen pile with a needle; or, what is still more effective, 
a free incision should be made into its substance, unloading the distended 
veins, or perhaps turning out a central clot of blood. Though it is generally 
advised to apply remedies cold to these tumors, I have often found that hot 
applications afforded relief when the others did not. In this particular the 
sensations of the patient should be consulted, and the temperature regulated 
accordingly. When external piles become the subjects of frequent inflam- 
matory attacks, they should be clipped off; but never during the inflamed 
condition. The operation is very simple, and consists in raising the tumors 
by a tenaculum or forceps and cutting them off at the base with a pair of 
scissors. If a vessel springs, it should be embraced by a ligature. 

The treatment of internal piles is palliative and radical. 

PALLIATIVE TREATMENT.—Very much may be done in this way to render 
the patient comfortable. The diet must be carefully regulated, all highly- 
seasoned or over-stimulating food being avoided, and stimulants of every 
kind forbidden. If the bowels are constipated, it is of the first importance 
to correct this condition, either by the use of stewed fruits, oatmeal porridge, 
or cornmeal mush with molasses, or, if these articles prove insufficient for 
this object, by taking at bedtime a teaspoonful of a powder consisting of 
equal parts of sulphur and cream of tartar mixed with a little syrup. The 
addition of a portion of the confection of senna to this powder will make it 
somewhat more active as a laxative, and may be employed with advantage 
when the bowels are very sluggish. A single teaspoonful of the sulphate 
of soda, taken in a tumbler of water three-quarters of an hour before break- 
fast, will procure a satisfactory movement, and appears to act specifically 
upon the portal vessels. The use of cold-water injections, so much ex- 
tolled by most writers, certainly exercises a salutary influence, by unloading 
the rectum and allaying local irritation; but their habitual use I am con- 
fident does harm, by creating a torpor or inertia of the lower bowel, so that 
their repetition becomes more‘and more necessary. For this reason I have 
for some time discouraged the use of enemata. When much internal sore- 
ness and irritation are experienced in the hemorrhoids, a small enema, con- 
sisting of one ounce of lime-water with a teaspoonful of linseed oil, will give 
great comfort. This should be administered after the bowels are opened, 
and to retain it permanently the patient should lie down for fifteen or 


twenty minutes, until the disposition to expel it has passed over. A saturated . 


solution of the chlorate of potash, used as an enema, in the same quantity as 
the lime-water, will also prove a valuable remedy. These local applications, 
when they do not effect the desired end, may be materially assisted by the 
use of copaiba. A capsule containing twenty drops may be taken four or 
five times a day. Sir Benjamin Brodie employed this remedy in conjunction 
with the liquor potasse. Fifteen drops of the latter, with half a drachm of 
the former, rubbed up with mucilage and cinnamon-water, were given three 
times a day. ‘The combination, when the stomach will receive it kindly, is 
among the best of internal remedies. A confection of pepper, known as 
Ward’s paste, was at one time quite popular with British surgeons. Sir 
Everard Home was in the habit of applying it locally, having been led to this 
practice by a patient who, instead of taking the paste by the mouth, pushed 
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a quantity up the rectum, with the effect of curing his hemorrhoids. When 
the piles protrude during defecation, they should be immediately pressed 
within the sphincter: otherwise the constriction of the sphincter, acting like 
a cord and preventing the return of the blood, 
will cause the tumors to become so swollen as Fia. 288. 
to render their replacement a task of much 
difficulty. To restore incarcerated piles, the 
patient, if a male, should be placed upon the 
elbows or knees, the pelvis being well elevated ; 
if a female, upon the side, with a pillow slipped 
under the hips. The fingers of the surgeon, 
being well oiled, should grasp the piles, and, by 
gradually squeezing them, press out the blood, 
when they will readily recede. Should this 
manipulation not succeed, it is best to etherize 
the patient, and, by dilating the sphincter, to 
remove at once all obstacle to their reduction. 
When the hemorrhoids have a tendency to pro- 
lapse during the act of standing or of walking, 
or from weakness of the sphincter muscle, cold 
water applied to the anus and perineum, in the 
form of a fine stream, immediately after defeca- ar 
tion, will act as a powerful tonic to the muscu- Hose for irrigating hemorrhoids. 
lar structures of the ano-rectal region, and, as 
I have frequently seen, will render them sufficiently vigorous to prevent pro- 
trusion. The instrument which I direct for applying the cold water is a gum 
hose, five or six feet long, at one end of which is attached a bell-shaped ex- 
pansion of metal, and at the other a bone nozzle. (Fig. 
288.) After filling the hose, the bell-mouth is dropped Fra. 289. 
into a basin of water elevated some distance above the = 
head of the patient, and the stream permitted to flow 
from the nozzle against the perineum and anus with con- 
siderable force, using for each lavement at least one gallon 
of cold water. This should always be used immediately 
after a stool. There is something peculiar in the action 
of a fine stream of water: it produces a much more ener- 
getic contraction of muscular fibre than that caused by 
bathing or sponging. A bidet is also convenient. In ob- 
stinate cases of prolapse, relief may often be obtained by "“Oitiging piles 
introducing, after the replacement of the piles, a rectal 
obturator. (Fig. 289.) If the obturator cannot be worn, relief may be 
secured by using a hemorrhoillal truss. This apparatus consists of a 
horizontal band supporting a steel 
spring, at the free extremity of Fria. 290. 
which is an oval ivory pad with - ‘ 
two perineal straps. (Fig. 290.) 
In applying the instrument, the 
band is buckled round the pelvis, 
the steel rod passed between the 
nates, with the ivory pad resting 
against the verge of the anus, and 
the perineal straps made fast to 
the front of the horizontal. band. 
Persons who suffer from prolapse ; 
of hemorrhoids should avoid cush- Hemorrhoidal truss. 
ioned chairs, using rather those with 
cane seats. They should not sit down during defecation, as in this position 
the parts about the perineum are spread open so as to favor the displacement 
of the tumors. The evacuation is best accomplished when semi-erect, and by 
VOL. I.—29 
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voluntarily contracting the sphincter the passage should be “ wire-drawn,”— 
that is, strained through the anal aperture with the least possible dilatation 
of the sphincter ani muscle. Immediately after stool the patient ought to lie 
down for fifteen or twenty minutes, until the engorged veins of the rectum 
are emptied and the parts are contracted down to their former condition. It 
is always desirable for those suffering from hemorrhoids to establish the habit 
of going to stool before retiring to bed, as they will obtain the fullest benefit 
from recumbency. A little attention to the above directions, carried out 
systematically and persistently, will contribute immensely to the comfort 
of those who are affected with hemorrhoids, and in many instances will effect 
a cure. 

RapicaL TrREATMENT.—The radical cure of piles consists in their removal. 
There are four methods of accomplishing this, viz., by strangulation, by the 
cautery, by the écraseur, and by caustics. Strangulation and the cautery 
are the plans to be preferred. The operation by the écraseur is not unat- 
tended with danger from hemorrhage, and, from including a large amount of 
mucous membrane, sometimes produces cicatricial contraction of the rectum. 
Caustics are slow and often painful. I have not alluded to excision by the 
knife, as such an operation would be rash and unjustifiable. 

Operation BY LigAtureE.—This plan is almost entirely devoid of danger, 
and is executed either by ligature or by the double canula and wire. The 
ligature is to be preferred. The patient’s bowels should be well opened the 
day previous to the operation, after which an opiate should be administered 
consisting of one grain of opium. In order to protrude the tumors, the 
patient should be directed to sit over a vessel containing hot water, the 
vapor of which serves to attract an increased amount of blood to the hemor- 
rhoidal veins, thereby enlarging the tumors and at the same time eens 
the resistance of the sphincter. A little straining while in this position wil 
cause the piles to descend. A large injection of warm water thrown into the 
rectum will, when expelled, effect the same end; or they may be hooked down 
by the finger. In the female, this may be done by acting through the vagina. 
The next step is the etherization of the patient, as the operation is one at- 
tended with severe pain. This done, each pile, or, if not too large, a group 
of two or three piles, should be transfixed with either a single or a double 
tenaculum, drawn well out, and a long ligature of strong hempen thread 
passed through their base by means of a needle supported on a handle. (Fig. 


Fie. 291. 


Needle armed with a thread previously to passing it through the base of a pile. 


291.) The thread being cut, and disengaged from the eye of the needle, the 
latter is withdrawn, by which a double ligature is formed. A slight incision 
through the skin, a little beyond its junction with the mucous membrane, 
should now be made, as suggested by Horner, after which, the pile being 
well drawn down, the thread should be tied firmly in a single knot, the outer 
one occupying the groove cut in the integument. The tenaculum should 
now be removed, and each ligature drawn upon with additional force before 
making the second knot. The object of incising the skin for the external 
ligature is to save pain, to hasten the separation of the included mass, and 
to render the cure more certain by the consequent cicatricial contraction ; 
the design in not making the second knot until after the tenaculum is 
removed, is to provide for the shrinkage which follows the escape of blood, 
and to enable the operator to make the strangulation complete. The value 
of having each ligature long will be appreciated when they are being drawn 
-upon previously to making the second knot, as the ends can be wrapped 
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round the hand and much force exerted in making them tight. If the tumors 
have been properly secured, in a little time they will become blue, showing 
that their circulation has been completely arrested. The ligatures may now 
be cut off near to the knots, and the strangulated masses returned into the 
bowel, after which a small enema, consisting of two tablespoonfuls of 
starch-water with forty-five drops of laudanum, should be thrown into the 
rectum. The after-treatment consists in confining the patient to bed, keep- 
ing the bowels quiet by the use of a grain of opium daily, and directing 
for the first four or five days a liquid diet, after which solid food may be 
allowed. If the pain following the operation proves severe, anodynes must 
be given to the extent of securing relief. In most cases the patient will be 
unable—at least for a few days—to pass the urine, and will require the use 
of the catheter twice or three times in the twenty-four hours. In the course 
of seven or eight days a gentle laxative should be given, when the loops of 
the ligatures will generally be passed in the stool, and two days following 
this event the patient may be allowed to rise and go about. Frequently 
during the treatment patients suffer from spasmodic contraction of the 
levator ani muscles and flatulent distention of the abdomen. Opium is the 
best remedy for both of these conditions. The odor which emanates from 
the discharges about the anus, caused by the decomposing piles, is best 
corrected by frequent ablutions with carbolic acid soap and water, or by 
bathing with dilute bromo-chloralum. To allay the extreme external ten- 
derness of which some patients complain, nothing proves more soothing than 
a free application to the parts of cocoa-butter melted with the benzoated oxide 
of zinc ointment. 

This operation is simple, safe, and efficient; indeed, it may be said to be 
almost free from danger. I have never witnessed in a single instance any 
alarming symptoms follow the use of the ligdture. Cases are recorded in 
which patients have perished after the ligation of hemorrhoids, from ery- 
sipelas, from pyemia, and from tetanus; but such terminations are very un- 
common. Allingham states that of three thousand two hundred and thirteen 
operations for piles at St. Mark’s Hospital, there have been only five cases 
of tetanus, and not one of pyzmia. 

Next to the ligature, strangulation and removal by the clamp and cautery 
is to be preferred, provided the piles are small. This operation was intro- 
duced by Mr. Cusack, 
of Dublin, Iveland. Fie. 292. 

The instrument best 
adapted for the pur- 
pose is the clamp of 
Mr. H. Smith, of Lon- 
don. It consists of 
two blades, one of 
which is grooved, the 
other serrated. ‘lo 
the back of each blade Smith’s clamp for piles. 

is screwed a piece of 

ivory, designed to protect the skin from the heat of cautery. The blades 
have a screw by which they can be firmly 

brought together. (Fig. 292.) A knife, a pair Fic. 293. 

of forceps, and a cauterizing-iron (Fig. 293) 
complete the apparatus. 

OPERATION BY THE CLAmMP.—The patient 
being etherized, the pile is drawn down and 
embraced by the clamp close to its attach- 
ment with the bowel. The screw is next Cautery. 
run down so as to strangulate effectually the | 
pedicle, when the mass in front of the instrument is cut off, either with 
the knife or scissors, leaving a stump about three-eighths of an inch long. 
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This is next thoroughly seared or cauterized with the hot iron, after which 
the blades are unscrewed and the clamp is removed. The patient should be 
confined to bed after this operation for five or six days, and the bowels kept 
quiet with an opiate; after this a laxative should be given, when the case 
may be considered cured. 

TREATMENT By Caustics.—There are persons who, from timidity, are un- 
willing to submit to either the ligature or the clamp, and for whom something 
must be done for relief, especially when the tumors bleed freely. In such 
cases the surgeon may resort to caustics. Nitric acid has been extolled by 
Mr. Houston, of Dublin, and others. As a means of arresting the capillary 
oozing of blood in soft vascular piles it will sometimes be found a valu- 
able remedy. The acid is best applied through a fenestrated speculum, 
with a piece of pine wood, taking care'that the redundant liquid is removed 
by means of a dossil of cotton or lint, and that the surrounding parts are 
well protected, and afterwards smeared with olive oil. The effect of the acid 
is to produce a granulating surface, the contraction of which after cicatri- 
zation may temporarily arrest the growth of the pile, and may sometimes 
effect a cure. Chloride of zinc has been used as an application to hemor- 
rhoids. It produces a deep slough, which results in the cure of the piles, 
but requires too much care in its application to warrant its general use. 

REMOVAL By THE EcrasrurR.—Chassaignac employed the écraseur for the 
removal of hemorrhoidal tumors, and there are a few American surgeons who 
still prefer this instrument. I have known instances in which patients came 
near losing their lives from hemorrhage after its employment, and in con- 
sequence I have long ceased to use it. The method of Chassaignac was 
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Ligature applied in order to narrow the base of the hemorrhoidal mass previous to applying the 
écraseur.—After Chassaignac, 


first to pedunculate the tumors, by carrying over them a loop of strong 
thread, introduced into the rectum around the finger, and, after hooking 
down the piles with the latter, getting an assistant to tighten the ligature 
firmly about the base of the tumor. (ig. 294.) The chain of the écraseur 
was next passed over the hemorrhoids close up to the cord, and, while the 
mass was held by a tenaculum (Fig. 295), it was slowly crushed off by the 
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movements of the lever of the instrument. When the écraseur is used, a 
much simpler method is to drag down the tumors and pass a long needle or 


Fia. 295. 


Hitt 


The écraseur applied.—After Chassaignac. 


pin across their base, then to slip the chain over the hemorrhoids down to the 
pin, and, by slowly turning the handle of the instrument, cut them off; taking 
twenty or twenty-five minutes for accomplishing the work. 
Complications—Though a very uncommon occurrence, yet bleeding may 
follow the separation of the ligatures, especially in cases where the hemor- 
rhoids have been partially disorganized. The resistance offered by the sphine- 
ter will prevent the blood from escaping externally, and a dangerous concealed 
hemorrhage may take place without being suspected. Patients generally, 
in this kind of internal bleeding, are conscious of something trickling away, 
and will so express themselves. When a large amount of blood is lost, they 
become pale, sick at the stomach, and cold, while the pulse is feeble and fre- 
quent, and the surface is covered by a clammy sweat. Whenever hemorrhage 
exists, a careful examination of the bowel should be immediately instituted. It 
“may proceed from a single vessel, or from a very limited surface of the mucous 
membrane, and be controllable at once by a ligature. If the part from 
which the blood issues be too extensive for inclusion by the ordinary liga- 
ture, an acupressure-pin should be pushed beneath the bleeding surface and 
a wire or silk thread thrown about it. If these measures prove insufficient, 
it is advisable to proceed at once to tampon the rectum. A number of in- 
genious suggestions and contrivances have been made for this purpose, but 
none are more reliable than the sponge of Allingham, or the rectal chemise 
which I have had made. The first consists of a soft conical or bell-shaped 
sponge, with a loop of strong silk or hempen thread passed through its 
summit, the two ends of the thread hanging below. The sponge, having 
been soaked in water and afterwards squeezed dry, is to have its pores well 
owdered with persulphate of iron or with alum, and then to be pushed on 
the end of the finger or by a bougie through the anus and four inches or 
more up the bowel. ‘This accomplished, the rectum is next to be stuffed 
with charpie or cotton wool well dusted with persulphate of iron or with 
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alum, after which, by pulling upon the thread with one hand and at the same 
time pushing up the cotton wool or charpie with the other, the sponge is 
both drawn down and spread out, so as to press accurately on all sides against 
the inner surface of the rectum. To allow the passage of flatus, which is 
frequently a troublesome and painful attendant of operations upon the rec- 
tum, a flexible catheter may be passed through the summit of the sponge 
before packing the bowel, or it may be introduced between the latter and the 
tampon. This tampon should be allowed to remain for eight or ten days 
before it is removed, preliminary to which the packing must be picked out 
from the cavity of the sponge. 

The rectal chemise, which fulfills the same end as the sponge of Alling- 
ham, is prepared as follows. Through the openings at the end of the largest- 
sized gum catheter pass a strong silk thread; take three square pieces of the 
material usually known as mosquito-netting, place them one on top of the 
other; at the centre of these squares or pieces make an opening, and pass 
the catheter through it, securing the two together by the threads. (Fig. 

296.) In applying the instrument, the dif- 
Fig. 296. ferent layers of the chemise must be moist- 
ened with water, and afterwards well filled 
with the persulphate of iron. It is then 
conducted some distance into the rectum on 
a finger previously inserted; after which it 
is expanded like a parachute by packing be- 
tween the catheter and its hood, with long 
strips of lint thrust up on the end of a 
bougie, until the bowel is distended on every 
side. The catheter will serve to conduct 
away the flatus;-and when, after eight or 
ten days, its removal becomes necessary, this 
is very easily effected by drawing out the 
ribbon-like pieces of lint which were used 
as packing. 
In cases where hemorrhoids are compli- 
athe octet ahenibid: cated with polypus, fistula in ano, stricture, 
or uterine displacements, the cure of the lat- 
ter is necessary to the success of any operation upon the former. 

When hemorrhoids are the result of organic disease of the liver, perma- 
nently obstructing the circulation through the portal veins, or when they 
arise from the pressure of abdominal tumors or of the gravid uterus, no 
operation is proper, for unless the cause be removed the disease will certainly 
return. 


HERNIA. 


Hernia, in the widest acceptation of the term, is the protrusion of any 
organ or structure through a natural or preternatural opening. Thus, we 
speak of hernia of the brain, of the iris, of the bladder, ete. In the 
more restricted and proper sense, it is the protrusion of an intestine, of 
omentum, or of both, from the interior to the exterior of the abdominal 
cavity, in the course of certain blood-vessels. The abdominal walls, for the 
most part, are admirably constructed to prevent visceral protrusions. They 
consist of stratifications of muscular and aponeurotic tissues, the fibres of 
which are disposed in different directions. The external oblique muscles 
run from above downwards; the internal oblique, from below upwards; the 
transversalis, transversely ; and the recti, with their tendinous intersections 
and sheaths of strong fibrous tissue, extend perpendicularly between the 
pelvis and thorax. There are, however, certain points in the parietes which 
are necessarily less capable of resisting pressure from within than others ; 
and these points correspond to where the blood-vessels designed to supply 
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the outstanding organs leave the body. A knowledge of these vessels is the 
key to a proper understanding of hernia. 


General Division of Hernia—There are two grand divisions of hernia, con- 
. genital and acquired. Under the first division are included all hernie that 
occur before birth; under the second, all that result from weakness of the 
abdominal parietes or from accident after birth. 


Varieties of Hernia—When a hernia follows the course of the spermatic 
cord or blood-vessels, it is called a spermatic or an inguinal hernia; when it 
takes the direction of the femoral or crural vessels, it constitutes a femoral or 
a crural hernia; when its direction is in the course of the umbilical vessels, it 
is termed an umbilical hernia; if in the course of the obturator arteries, it is an 
obturator hernia; if it follows the gluteal or ischiatic vessels, it constitutes a 
gluteal or ischiatic hernia. The last three forms are very rare. In addition 
to these varieties, there are a number of herniz which do not follow, in all 
cases, the course of the blood-vessels. They are the diaphragmatic, the 
pudendal, the perineal, and the sacro-rectal hernie. 


Anatomical Components.—The components of a hernia are its sac, its contents, 
and its coverings. 

The sac is a serous membrane, and is derived from the parietal layer of the 
peritoneum. It is pushed before the hernia, gradually forming an elongated 
pouch. In congenital hernia the sac exists before birth, being formed not 
by the rupture, but by the descent of the testicle. The failure to close this 
tubular prolongation by a natural process of contraction, and thus to shut off 
communication with the common peritoneal cavity, explains the occurrence 
of a congenital hernia. 

Cecal hernia, when it occurs, is without a complete sac. This is due to 
the fact that the iliac surface of the bowel is non-peritoneal, and when it 
passes out of the abdomen to form a hernia the serous layer is detached 
from its free surface. 

Hernial sacs differ greatly in size, form, and appearance. In size, they vary 
from that of a marble to that of a cocoanut; in form, they may be tubular, pyri- 
form, sacculated (Fig. 297), or spherical; and in appearance, smooth, thin, and 
translucent, or rough, thick, and opaque from inflammatory changes. The 
larger and the older the sac, the more does its character differ from that of the 
serous membrane from which it is derived. 
Whatever the form of the sac, it is divided into 
the neck, fundus, body, and mouth. (Fig. 297.) 
The neck is the narrow, constricted part pro- 
duced by the ring through which it passes. 
The effect of the constriction is to corru- 
gate or plicate this part of the sac. These 
plications may disappear when the mem- 
brane is returned back into the cavity of the 
abdomen, or they may be glued together by 
inflammatory lymph and rendered perma- 


nent. The fundus is the most dependent Sacculated sac. Pyriform hernial sac. 
portion of the sac; the body is that part a,neok ;2, mouth; ¢, body; 
3 “ 


between the fundus and the neck; and the 
mouth is the expanded opening which looks towards the abdominal cavity. 
Contents of the sac—The contents of the sac have formed the basis for cer- 
tain names which have been given to hernial tumors. Thus, when the sac 
contains a portion of intestine, it is called an enterocele; when it contains 
omentum, an epiplocele; and when both intestine and omentum are present, 
an entero-epiplocele. The terms cystocele and gastrocele are used to express 
protrusions of the bladder and of the stomach. Besides the above-named 
constituents, the sac usually contains a serous fluid, which sometimes 
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accumulates in large quantities, especially when associated with abdominal 
dropsy. In rare cases,.when a hernia has been cured, the sac may remain 
open and become filled with a fluid, giving rise to what has been called a 
hydrocele of the sac. Even an epiploic appendix has been known to become 
detached and find its way into the serous pouch. In enterocele, the ileum 
is that part of the intestine generally found in the sac, which fact is due 
to the loose nature of its mesenteric attachments. The amount of intes- 
tine which enters the sac varies greatly in different cases. It may not be 
larger than the end of the finger, or it may consist of several coils. In rare 
instances. the entire small intestine has been seen in the sac. The large 
intestine is rarely found to form a part of a hernia. When a large portion 
of the bowel enters the hernial sac and is allowed to remain, it is prone to 
undergo structural changes, affecting its color, consistence, and functions. 
Its normal translucence is lost; its structure becomes less polished and less 
elastic; bands of lymph connect the intestinal loops; and the peristalsis is 
imperfectly executed. The patient is frequently harassed with flatulence and 
with colicky pains. In epiplocele, the effect of a long residence in the sac is 
to produce great thickening of the omentum. In entero-epiplocele, the in- 
testine is sometimes found pushed before the omentum, sometimes entirely 
surrounded by it, and at other times the two are curiously intertwined. The 
bowel has in some instances become strangulated, in consequence of being 
constricted by the omentum. In old cases of entero-epiplocele it is not 
uncommon to find bands of lymph uniting together portions of the omentum 
and the intestine, and occasionally both are bound to the interior of the sac. 

The coverings of a hernia are the different strata of tissues—cutaneous, 
fascial, aponeurotic, muscular, and serous—which overlie the contents. They 
are not the same in all forms of hernia. 

When a hernia returns spontaneously, or can be restored by manipulation 
into the cavity of the abdomen, it is called a reducible hernia; when the con- 
tents of a hernia cannot be thus returned, it is said to be irreducible; and 
when the contents become constricted, so as not only to resist reduction but 
also to give rise to pain and to vomiting, it is designated a strangulated hernia. 

Causres.—The causes of hernia are predisposing and exciting. 

Predisposing—Among the predisposing causes may be enumerated the 
following : 

Muscular weakness of the abdominal parietes.—This is often associated with 
a large accumulation of fat. This weakness may be produced by wounds; 
by the atrophy which follows protracted illness; by distention from large 
accumulations of ascitic fluid, and from pregnancy; and by a variety of other 
sits such as coughing, straining, jumping, vomiting, and lifting heavy 
weights. 

Occupation —The laboring classes, being the most numerous, furnish the 
largest number of herniz. Occupations which require much physical effort 
when the body is in the stooping posture expose most to the disease, as the 
walls of the abdomen being thus relaxed are less able to resist the pressure of 
the viscera. The common habit among laborers of girding the loins tends to 
produce the disease. It has been said that musicians who use wind-instruments 
are much exposed to rupture. This does not correspond with my observation. 
Persons following this calling execute their music in the erect position, and 
during the act of blowing the diaphragm is gradually ascending, allowing 
the viscera of the abdomen to rise. Gymnasts and contortionists might be 
supposed to be particularly liable to hernia, yet this class of persons are re- 
markably free from the disease. Indeed, the more I observe of hernia the 
less importance do I attach to occupation in the production of the malady.* 

Sex.—Males suffer more than females,—the proportion, it is said, being four 
of the former to one of the latter. This statement is based upon a report of the 
London Truss Society, in which it appears that out of 96,886 persons apply- 


* For statistics, see Medical Statistics of the Provost-Marshal-General’s Bureau, War of the Rebel- 
lion, pp. 471, 476, et seq. 6 
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ing for trusses only 18,492 were females. I find, on inquiry at the different 
truss- and instrument-makers’ establishments in Philadelphia, that those who 
purchase trusses are for the most part males. That this sex should be more 
liable to hernia than the feminine, might be anticipated from the different 
character of their employments: yet I think the difference is over-estimated. 
Females are less disposed than males to seek relief for such affections, and I 
am quite certain that if the comparison is made in private practice the dispro- 
portion will not be so great as it is usually represented. Males are said to be 
most liable to inguinal, females to femoral and umbilical hernia. With refer- 
ence to females, age exercises a modifying influence in this respect. Under 
twenty years, they are more liable to inguinal than to femoral hernia; but 
during the middle period of life—.e., between twenty-five and forty-five years 
—femoral is much the more common form. The explanation of the above facts 
must be sought for in certain anatomical peculiarities. In young females the 
eanal of Nuck formed by the round ligament with its processus vaginalis, 
not being easily closed, invites an inguinal protrusion, whereas the superior 
development of the pelvis, in obedience to the function of child-bearing, in 
maturer years renders the crural arch less able to resist visceral pressure 
than before, and hence the frequency of the femoral variety. The proportion of 
cases of hernia to the entire population of a country is materially influenced 
by climate and the prevailing industries. Heat and toil are important fac- 
tors in determining the ratio. In France, according to Malgaigne, one man 
in every thirteen, and one woman in every fifty-two, suffer from hernia. In 
the United States, one out of fifteen would not be too high an estimate. I 
have ascertained from Dr. Abel, one of the resident physicians of the Phila- 
delphia Almshouse, who, at my request, collected some materials relating to 
the subject of hernia, that there are annually in the male and female out- 
wards of the above institution twelve hundred people, and that of this 
number about ten per cent. suffer from different forms of this defect. 

Age.—In infants, congenital and acquired hernis are very common during 
the first year of life—estimated by Malgaigne at one case in every twenty-one 
children. It is during this period that children are harassed with intestinal 
irritations, causing fretting, crying, and straining,—all of which favor the 
production of the disease. If, however, we take into consideration the large 
number of children as compared with adolescent and adult individuals, the 
frequency of the disease in the former may not be greater than in the latter. 
From the first to the thirteenth year the disease steadily diminishes in fre- 
quency, after which it again increases to old age. In an analysis of 77,997 
cases of hernia by the London Truss Society, the largest number of cases 
(15,627) occurred between forty and fifty. In the 334,321 recruits who formed 
the subjects of the Reports of the Provost-Marshal-General,* the largest 
number of cases was found in men over forty years of age, amounting to a 
ratio of ninety-one per thousand. 

Congenital defects of development—Under this head may be enumerated 
muscular or tendinous deficiency at the lower part of the abdomen. It is 
from this cause that in exstrophy of the bladder it is common to have double 
hernia. There is also, in some instances, a transmitted weakness of the 
muscular and the aponeurotic structures in the neighborhood of the groin, 
in consequence of which several members of a family may suffer from intes- 
tinal protrusions. Again, the funicular process of the peritoneum may not 
close at the internal ring, thereby leaving the inguinal canal open, and in- 
viting the descent of a hernia. 

An elongated state of the mesentery is alleged by Mr. Birkett to be another 
predisposing cause. This elongation, I am disposed to believe, is not ante- 
cedent to the hernial protrusion, but subsequent to it. 

Nativity.—In scrutinizing the nativity of 501,068 persons examined during 
the War of the Rebellion,t the ratio per one thousand among foreigners 


* Medical Statistics of the Provost-Marshal-General’s Bureau, War of the Rebellion. 
+ Ibid., Chart XIV. 
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rejected for hernia is found to differ very greatly, while in those from the 
different parts of the United States the difference is very slight indeed. By 
glancing at the subjoined table* these facts will be readily observed: 


HERNIA. 
Ratio | Ratio 
Nativity. ione sagt Locality. sai pager 
All Mativitics::....sscsescasseegsases DULZVOS 44 All States. ......... scccccssccecersse « 501,002 31 
POPENQAU Hs Aisi. oosneebinnaeelesene ve 81 123 Minnesotar...... secsrseseccesesosees - 6,489 54 
SAY AIG oo cecesrucensneatenent metas Bs 148 114 Vermont.. .....006 7,224 43 
89 TO WSs.c.s5>hcacsocensaxsonsmesieeeeeee 6,846 41 
87 W IS0GNBI1 5-05 00 snncsnpevsee orteacens 21,945 40 
82 Wlinoigs ox vesives Soechesvhn pesepive 18,126 38 
76 Missonrlicsssccsctias ieee aes 8,576 36 
68 Maryland.......... ox boos eared anne 34 
65 MICHIPED..sass rors crsvnespeeneheaee 12,179 33 
65 INGW! WOrk:io: cy jaoesnces vebesceesees 95,576 32 
64 IN BIN Gi sss dosces bas dessepselesdeceanonee 20,479 31 
62 THMIBIA, 5; cintcnciavscces sasnsdaeebeste 29,279 31 
55 District of Columbia..........0.+ 6,954 30 
52 CONEHORY:.G0s050 svocssohe st7eonpee . 16,028 29 
49 Pennsylvania. «iiss bevissdecwcvend 12,686 29 
GURY ip ats ctesceseariscanestesces oe 2,290 48 New Hampshire................5... 10,013 QF. 
United States (white)..........6 315,620 39 APIO: cacsabuscakpoasioeesasexssaseeaeae 37,700 27 
Wise mGlenssiiist...scsessascdestes 580 39 NeW: Jerseyscisssysec. spacesee Reise 15,388- 27 
HDG ANG 4c eace's sewetobasarsenscieee 16,196 39 Massachusetts ‘ 26 
United States (colored).......... 25,828 3B, , | CONMOCHONE. ss scansjapspatiuseacvereee 26 
Meu Enc ass cys yicevonsessineisaeycss 50,537 36 DEIR WAT Ris iissssaas cies 26 
PUCOUIGNIC Ls Use tosccs Faccstsewacessucs a Sag 34 Rhode Island 24 
British America............0cce008 . 21,645 31 | West Virginias iiss: Gasesucuee 20 
MOUth cA MSrios ssiscscoenecuap oseene 79 25 
United States Indians........... ‘ 121 0 


In the above list of nativities the most remarkable feature is the frequency 
of hernia among the German recruits. Comparing the number of this 
people examined (54,944) with the Irish (50,537), the difference will be seen 
to be 46, the ratio being 82 for the former and 36 for the latter. The 
number of the two nationalities being so nearly equal, the comparison may 
be regarded as just. I can conceive of no explanation for the disparity, 
unless it be that the extensive use of beer among the German population 
causes fatty degeneration in the muscular walls of the abdomen, and thus 
predisposes them to hernial protrusions. 

Exciting Cause.—The exciting cause of hernia is muscular action, by 
which, in certain postures of the body, the viscera are forcibly thrust against 
the lower portion of the abdomen, which yields at those points naturally 
weakened by the passage of blood-vessels. 

MANNER OF OccURRENCE.—Sometimes when a person is making an extraor- 
dinary muscular effort, or when an accident occurs in which an individual 
is thrown forcibly from a vehicle, the protrusion may be the work of an in- 
stant; but these are exceptional cases, the usual process being a gradual and 
slow one, requiring several months before the swelling has attained sufficient 
bulk or importance to attract attention particularly. 

RELATIVE FREQUENCY oF THE DirreRENT Forms or Hern1A.—Inguinal her- 
nia is much the most common form of the disease. Of 411 cases of hernia 
collected by Dr. Abel from the records of the Philadelphia Hospital, 377 
were inguinal, seven of the number being double, or on each side. Next in 
order of frequency is femoral hernia; and last, umbilical. Taking a large 
number of cases of hernia as a basis for estimating the relative ratio of the 
different kinds, 75 per cent. will be found to be inguinal, 10 per cent. femoral, 
one 5 per cent. umbilical. Inguinal hernia is most common on the right 
side. 

Of 334,321 recruits, substitutes, drafted and enrolled men of various 
nativities examined during the late American war, there were 17,296 rejected - 
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on account of hernia, a ratio of fifty per thousand.* The relative frequency 
of the different forms of hernia in those rejected was as follows: 


Pentre Eh HRMIRCIMSTICOMILG(L.: cccuss suc ucceasaneseedessdcehakacdascscest.covseccvsccscce sacceteectameneaetes 651 
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I saul seas earindoe nvaces snveesecccs Sidhe 1,166 
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SNE eae et MeL Oy Save dc aoa cave pave dsdasndencoanaeabianeses eaiscny dacecsccsseveadiicets 16,901 


Symproms.—There are certain signs common to all varieties of hernia, 
which may be enumerated as follows. 1. The presence of a swelling in cer- 
tain defined localities, known as hernial regions; as in the region of the cord, 
the scrotum, the groin, or the umbilicus. 2. The swelling is usually painless, 
without unusual heat, and presents no discoloration. 3. The swelling is 
not fixed or permanent, but recedes and disappears entirely in the recumbent 
position,—or, at least, can be readily pressed back into the abdomen,—and re- 
appears when the erect position is assumed. 4. In the act of coughing, a dis- 
tinct impulse can be felt by the hand when placed over the tumor, and in 
the effort of straining or crying, a sudden enlargement will be observed in 
its size. 5. When the contents of the sac are entirely intestinal, the tumor 
will be elastic to the feel, resonant on percussion, and when returned will re- 
cede quickly in its entirety, and with a distinct gurgling sound or “flop.” 
When the contents of the sac are exclusively omental, there will be an absence 
of resonance and of elasticity ; there will be no sensible impulse communicated 
to the swelling either on straining or coughing ; the tumor will have a doughy 
feel, and can only be restored, a small portion at a time, by taxis. When the 
intestines are distended by gaseous accumulations, no alteration of form occurs 
in the tumor. Omental hernia is most common on the left side. 6. When 
both intestine and omentum occupy the sac, the characteristic signs of each 
will be present, but so blended and modified that it will be difficult to determine 
with certainty by the touch the existence of both. 

It is remarkable how little even large and unreduced hernie interfere with 
the general health; and with many persons the only inducement to wear an 
instrument to retain the bowel in position is to get rid of the inconvenience 
of the bulky swelling. 

TREATMENT.—The treatment of hernia is divided into the palliative and the 
radical. ‘The palliative method consists in restoring the hernial contents to 
the cavity of the abdomen, and retaining them there by a properly-fitting 
truss. This should be done at the earliest possible moment. No patient is 
safe so long as the rupture remains outside of the body. Children form no 
exception to this rule, though some think it is better to delay the application 
of an instrument to such subjects until they are several months old, when 
the skin will be better able to endure pressure. If the precautions hereafter 
mentioned be used, there is no necessity for such delay. 

Many varieties of trusses are in use, some of which are very badly adapted 
to fulfill the end in view. The parts of a truss are a steel band to surround 
about two-thirds of the pelvis, a pad to command the hernial rings, a strap 
containing numerous holes in order to secure the apparatus in place, and 
sometimes an additional strap, used as a perineal band, to prevent the truss 
from slipping up over the hips. 

The steel spring should be light and flexible, and covered either with leather 
or with hard rubber. The pad is formed of various substances, such as 
iron, wood, hard rubber, and sometimes stuffed leather. It should be plano- 
convex in form. It is connected with the spring by a flexible stem, or by 
screws passing through a slot in a piece of brass, by which its position can 
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be changed according to the requirements of the case. Generally speaking, 
the hard pads are to be preferred both in point of comfort and efficiency. 
The Hood truss, as modified by Mr. Gemrig, of this city, and the hard rubber 
truss of Mr. Seeley, are among the most valuable forms of this instrument. 
The first, that of Mr. Gemrig’s pattern (Figs. 298 and 299), is suited to either 


Fria. 298. Fie. 299. 


Gemrig’s modification of the [food truss, suited to The pad turned down so as to answer for a femoral 
both single and double inguinal hernia. hernia. 


a single or double inguinal or to a femoral hernia. If properly fitted, it main- 
tains its position with much certainty, and can be worn with great comfort 
by the patient. The same surgical cutler makes a very excellent truss for 
umbilical hernia, elastic bands being used instead of’ steel springs to keep the 
instrument in place. (Fig. 300.) 

Fie. 301. 


Truss for umbilical hernia. Hard rubber truss for inguinal hernia. 


The hard rubber truss (Fig. 301) possesses in an eminent degree the prop- 
erties of durability, lightness, and cleanliness. It does not absorb the per- 
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Hard rubber truss for inguinal hernia. Hard rubber truss for both reducible and irreducible 
umbilical hernia. 

spiration from the body, and is not injured by moisture. Persons wearing 
this instrument can bathe without removing it from the body. Different 
forms of this truss are shown in Figs. 301, 302, and 303. ; 

There are certain hernie which require for their retention not only the 
compression of the entire canal, but, in addition, pressure concentrated at 
the external ring. These two indications can be very satisfactorily fulfilled 
by the truss represented in Fig. 304, in which the pad consists of two parts, 
an exterior or larger one, fashioned like a ring, and an interior or smaller 
- one, which occupies the opening in the former. A spring, acting upon the 
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central pad, graduates the degree of pressure required. Other forms of 
trusses are in use (Figs. 305 and 306), and in many cases supply the neces- 
sary protection. 

THe Application or A Truss.—The presence of either a physician or a 
surgical cutler is usually necessary for the proper adjustment ofa truss. Even 
with a large number of instruments at 
hand, it is seldom that one can be ap- Fie. 304. 
plied satisfactorily without some alter- 
ation being made. It should be adapted to 
the person of the patient so as to fit like 
a well-made garment. The strength of 
the truss should be sufficient to pre- 
vent a protrusion of the rupture, but 
not greater than will effect this end. I 
have seen the walls of the abdomen 
over the inguinal regions seriously atro- 
phied and deep indentations made by the 
wearing of a very strong spring. Be- 
fore applying the instrument, the per- 
son should assume the supine posture ; 
erated tnd the | ck comrecer meee cine bh tone 
limbs drawn up, so as to relax the parts Rij,» centre Pad projected from ring; 0, ring 
and to allow the contents of the sac 
to be pressed back into the abdomen. The hips should then be raised and 
the truss carried around the pelvis in the position which will be shown 
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Single French truss. 


Chase’s truss. 


under the special forms of hernia. The strap being made fast, the patient 
may rise from the bed and assume the standing position. To be certain 
that the hernial passages are thoroughly secured, the patient may cough, 
bend forwards and backwards, stoop down with the limbs widely separated, 
and finally sit down with the limbs crossed. If these different tests be 
applied without the hernia escaping beneath the truss, the instrument may 
be accepted as a proper one. It ia hatter not to wear a truss too long after 
its first application, as the skin is liable to excoriate, especially during warm 
weather; the instrument should be taken off in the course of five or six 
hours, and the removal must always be done in the supine position, never 
while on the feet. In order to harden the skin and render it tolerant of the 
pressure, the parts upon which the pads rest should be well bathed with 
alcohol containing a quantity of powdered alum, and then. rubbed with the 
hand until they become red. Before rising, the truss must be again replaced. 
A little attention of this kind will, in the course of a few days, enable the 
person to wear the instrument without the least inconvenience: indeed, so 
callous does the integument become that many, after a short time, rarely 
remove the instrument night or day. If the hernia at any time slips out 
beneath the truss, the latter should be removed without a moment’s delay. 
The person ought to lie down at once, and, by gentle pressure in the proper 
direction, restore the protrusion to its normal cavity, and, after being assured 
of its complete reduction, again apply the truss. 
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Radical cure of hernia.—Many operations have been devised by surgeons 
at various times for the radical cure of hernia. Some of these have enjoyed 
a greater popularity than others, but not one can be said to command any 
large share of professional confidence. All of the plans which have been 
advocated have one object in view, that of obliterating the hernial passages 
by inflammatory adhesion in the walls of the sac. The most important will 
be presented, as follows: 

1. The truss.—In infants, and in subjects under ten years of age, there can 
be little doubt that if a truss with a hard pad of wood, of ivory, or of rubber 
be worn continuously, day and night, the patient will be radically cured. In 
this class of persons the processes of development are in active operation, 
and if the sides of the sac be maintained in close apposition their consolida- 
tion will follow and the hernial passages be closed. Indeed, the tendency to 
recovery is so strong in children that the hernia sometimes undergoes a 
spontaneous cure. For this reason it is of the utmost importance that the 
truss be applied early, and be worn for two or three years continuously. 
After ten years of age, cures are much less likely to take place; and after 
adolescence they are not to be expected at all, under ordinary circumstances. 
I shall say nothing of the barbarous and repulsive methods of castration, 
the actual cautery, and excision of the hernial sac, which at one time, 
during the dark ages of the surgical art, were extensively practiced, but shall 
present some of the more important operations which have from time to time 
been devised for the radical cure of the disease. These may be considered 
under three divisions: 1, invagination and circumelusion ; 2, transplantation ; 
3, local irritants conjoined with compression. 


Invagination—The principle of invagination has been put into operation in 
various ways, and is, in common with the other methods, for the most part 
applicable only to cases of femoral hernia. 

Gerdy’s method.—This surgeon, on the tip of his finger, thrust the integu- 
ment through the external abdominal ring into the canal, and up to the neck 
of the sac. Two double silk threads, half an inch apart, were next carried 
across the canal, from side to side, by means of a stout curved needle, the 
finger serving to protect the cord and the abdominal cavity behind, and by 
these threads the invaginated structures were brought into contact by tying 
their ends together over two cylinders of wood or a bougie, placed parallel 
with the canal, so as to form the quilled suture. After the removal of the 
finger, a camel’s-hair brush, loaded with spirit of ammonia, was carried up 
into the invaginated pouch of skin, and applied freely to its surface, the 
object being to remove the cuticle and to secure adhesion of the contiguous 
parts. The threads were usually removed about the eighth day. 

Signorini’s method.—This plan differs from the preceding one in the follow- 
ing particulars: after invaginating the skin into the sac, a female catheter 
takes the place of the finger, and while the plug of tissues is in this way re- 
tained securely well up towards the internal ring, three long pins, a few lines 
apart, are passed across the canal, and the parts drawn tightly together by 
figure-of-eight turns with an equal number of threads. 

Wutzer’s method.—In 1838, Wutzer, of Bonn, planned a new method of 
occluding the inguinal canal by invagination. An instrument consisting of 
three parts, viz., a cylinder, a concave cover, and a long, curved, flexible needle, 
was employed for this purpose. Cylinders of different sizes, adapted to differ- 
ent ages, accompany the apparatus. The cylinder is from three-eighths to half 
an inch in diameter, about three inches long, smooth, and slightly flattened 
on one surface. It is rounded at one extremity, and at the other has two 
upright pieces of metal, one in the form of a round rod, and the other flat, 
with a slot. A canal runs through the centre of the cylinder, and opens 
upon its upper surface a short distance from the free or rounded end. This 
canal is designed for the passage of the curved needle. The cover is concave, 
and at one extremity is prolonged into a handle or process, having a hole for 
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the passage of the rod connected with the cylinder, and shaped so as to fit the 
slot of the latter; near its other end is an opening for the passage of the needle. 
A small screw upon the rod serves to approximate the cover and the cylinder. 
The cut below (Fig. 307) will make this description of the instrument intel- 
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ra. 


Instrument for the cure of hernia, by Wutzer. 


ligible. In performing the operation, the patient should be placed in the 
recumbent position, and the hernia, if out, returned into the abdomen. The 
surgeon now, on the end of the index finger, pushes up a portion of the 
scrotal integument through the lower ring into the canal. After this, the 
cylinder, without the cover, and with the needle withdrawn so that the point 
shall not appear, is conducted into the inguinal canal along the finger, and 
the latter withdrawn, after which, being assured, by the fixedness of the in- 
strument, that it is properly placed, the operator pushes forward the needle, 
causing it to emerge through the anterior parietes of the canal and appear 
upon the surface of the skin. The concave piece is now fitted to the rod and 
slot of the cylinder, the needle conducted through the opening near its end, 
and, by means of the screw, the cover is run down, compressing with a 
moderate. degree of firmness the structures interposed between the two 
parts of the instrument. The handle is now disengaged from the needle, 
and the point of the latter guarded with a small cork. The apparatus is al- 
lowed to remain seven or eight days, after which it must be removed ; though 
the patient should not be allowed to rise from his bed for twelve or fourteen 
days later, and even then will require a truss for some months, to protect the 
parts until the consolidation of the cicatricial tissue is complete. 

The author's operation—This operation requires, first, an instrument in its 
appearance resembling a bivalve speculum, having two blades three inches 
in length, rounded at their extremities, and in one of which there are two 
longitudinal grooves. The handles are four inches long, are connected at 
an obtuse angle with the blades, and are controlled by a screw (Fig. 308). 
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Author’s instrument for the cure of hernia. 


Second, two needles, one long and slender (Fig. 309), the other short and 
strong, each curved at the extremity, at which there is an eye, and both 
mounted on wooden handles. The long needle should have a slight enlarge- 
ment upon the metal three inches from its extremity, in order to determine 
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when its point has reached the end of the longitudinal groove in the blades 
of the speculum. 


Fie. 309. 


GEMRIC 


Author’s needle. 


The patient’s bowels should be thoroughly opened on the day previous to 
the operation, after which he should be confined to the horizontal position. 
The hair being shaved from the pubis and the patient etherized, an incision 
is made over the scrotum through the skin, commencing at the external 
abdominal ring and terminating two inches below that point. The delicate 
integument is next carefully dissected aw ay from the subjacent parts for 
some distance on either side. This accomplished, the exposed fascial and 
dartos structures are next lifted on the index finger and pushed through 
the external ring up to the summit of the canal. The speculum, closed, is 
now introduced ‘along the finger, and when the operator is certain that it 
is properly placed, a “fact which is determined by its immobility, the finger 
must be withdrawn. The blades of the instrument being next separated by 
running down the screw connected with the handles, the long needle, bearing 
a silver. thread, is introduced into one of the longitudinal grooves and carried 
up to the end of the blade, when, its handle being depressed, the point is 
made to appear upon the surface of the body over the summit of the inguinal 
canal. The thread is now disengaged from the eye of the needle, when the 
latter is withdrawn, and, receiving the other end of the wire, is inserted into 
the other groove and carried, as in the first instance, to its extremity and 
forward through the superincumbent tissues, emerging upon the surface 
three-eighths of an inch from the first. The needle being removed and the 
two ends of the metallic thread drawn up, the invaginated structures will 
be securely maintained at the internal ring. In order to bring together the 
sides of the inguinal passage, to crowd together the parts which it contains, 
and to excite sufficient inflammation to glue them together, three transverse 
silk or wire sutures are next pushed across the canal between the separated 
blades of the speculum, by means of the shorter needle, and their ends tied 
together over a cylinder of lint placed upon the abdomen. The speculum 
being now removed and the wound in the integument of the scrotum closed, 
a compress of lint should be laid over the parts and the dressing retained in 
place by a spica bandage. To avoid all efforts at straining, the bowels should 
be kept closed for seven or eight days by opium, and the urine, if not easily 
passed on the side, must be removed by the catheter. The stitches should 
be taken away on the eighth day; but the patient must not be allowed to 
resume the erect position for ten days longer. 

Wood’s operation.—There are two operations known by this name. One 
is by an American surgeon,—Dr. T. Wood, of Cincinnati,—and the other bys. 
an English surgeon,—Prof. John Wood, of ‘London. Both combine the prin- ~ 
ciple of invagination with the approximation and union of the tendinous. 
structures about the hernial passages. As the last has attracted considerable ; 
attention in England, it will be proper to describe it in this connection. The 
operation is a complex one, and somewhat difficult to understand. 

The parts being shaved and the hernia reduced, an assistant makes press- 
ure over the internal ring, to prevent any protrusion during the operation. 
The surgeon, beginning about two inches below the external ring, with a 
tenotome opens the skin of the scrotum for nearly an inch, and, insinuating 
the knife flatwise between the scrotal fascia and skin, separates the two for 
some distance on every side. The finger now lifts the raw surface which 
has been exposed and carries it into the inguinal canal, the parts being 
thoroughly relaxed by flexing the limbs, thus favoring ‘this step of the 
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operation. With the point of the finger the margin of the conjoined tendon 
must be next recognized, when a strong, curved, blunt-pointed needle, 
mounted on a wooden handle, is guided along the invaginating finger beneath 
this aponeurosis and made to penetrate it from behind forwards. The skin 
is next drawn strongly upwards and inwards, and the needle pushed through 
sufficiently far to expose its eye, into which a silvered copper wire is hooked 
and brought out of the external wound as the needle is withdrawn. The 
wire is next disengaged from the needle and the latter conducted along 
the border of the finger and pushed through the aponeurosis of the external 
oblique muscle, close to its connection with Poupart’s ligament, and opposite 
to the internal abdominal ring. The skin is now pressed inwards until the 
point of the needle is made to appear at the first puncture, when the upper 
extremity of the wire is hooked to the needle and conducted by the latter 
into the scrotal wound. The next stage of the operation consists in sepa- 
rating the cord from the hernial sac, which is accomplished by raising a 
fold of the latter at the upper angle of the scrotal opening and sliding the 
former back, very much after the manner of separating the vas deferens 
from the other constituents of the cord in the operation for varicocele. This 
effected, the needle is entered at the external wound, carried up along one 
side of the canal, passed across between the cord and the sac to the oppo- 
site side, and then brought out near the point where it entered, where it 
is again connected with one end of the wire, and, being withdrawn, con- 
ducts the copper thread along the same circuitous route and out of the open- 
ing in the scrotum. The two ends of the wire are now carefully straightened 
and drawn up until the loops appear at the skin, when they should be twisted 
together, a process which draws into apposition, in a spiral manner, the 
structures at the external abdominal ring. This ingenious subcutaneous 
loop not only secures the invagination of the scrotal tissues, but also ap- 
proximates the boundaries of the inguinal canal, both transversely and 
antero-posteriorly. The patient is confined rigidly to bed, and on the eighth 
or ninth day the wire is untwisted, though it is not removed until about the 
fourteenth day. 

Dowell’s method— Dr. Dowell, of Texas, has devised a plan, which con- 
sists in circumclusion of the boundaries of the inguinal canal. The pre- 
liminary measures of shaving the pubes and scrotum and opening the bowels, 
as in the operations already detailed, having been observed, the patient is 
placed in the recumbent position, with the shoulders elevated and the limbs 
flexed. The surgeon, after satisfying himself that the hernia has been entirely 
reduced, carries the index finger through the external ring and up into 
the inguinal canal, pushing before it the superimposed structures. He next 
takes a semicircular needle, sharp at either extremity, three inches long, 
with an eye near each point (Fig. 310), and armed with a strong silken 
thread. This needle is entered 
one inch and a half above the Fie. 310. 

external ring, is carried across the 
inguinal canal, following the pos- 
_ terior edge of the tip of the finger, 
and is brought out through the 
_ skin on the opposite side, near to 
_ Poupart’s ligament. This stitch 
passes through the integument, 
. the aponeurosis of the external 
oblique, and the hernial sac near 
the posterior wall of the canal. 
Without entirely withdrawing the 
needle, as soon as the point becomes disengaged from the tendon it should 
be pushed back over the front of the finger, and made to emerge through the 
first puncture, or opening of entrance, near to Poupart’s ligament. Both ends 
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Dowell’s needle for the cure of hernia. 
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pletely encircles the inguinal canal. The next step is to remove the silk thread 
and replace it with a silverone. ‘To effect this, it is only necessary to double 
the wire upon itself, and tie one end of the silk cord to the centre of the loop, 
when, by pulling upon the other extremity, the metallic thread: is drawn in 
as the other is drawn out. This process is repeated two or three times, and 
each wire firmly drawn and twisted over a cylinder of lint placed upon the 
surface of the abdomen. Over these sutures is applied a little strip of gauze 
and collodion. The patient is to be rigidly confined to bed, the bowels kept 
quiet, and the diet restricted. After eight days the stitches are to be taken 
out, and in ten or twelve days more the patient may be allowed to rise and 
walk about.* 

The operations just enumerated constitute the most important of those 
which have been planned on the principle of circumclusion. ‘The practical 
question which arises from the consideration of the various plans for the 
radical cure of hernia is that of their true merit or claim to professional con- 
fidence. It is very difficult to determine the relative value of the different 
methods, as only in a few of the so-called successful cases have the patients 
been kept sufficiently long under observation to ascertain the permanence of 
the cure. 

Of the sixty-two cases treated by Gerdy, four are known to have died, and 
as we have no means of discovering how many, if any, were radically cured, 
the fatality following the method is a sufficient reason for its condemnation. 
In regard to the operation of Wutzer, a countryman of this distinguished 
surgeon, Dr. Weber, who appears to have been cognizant of the result in 
fourteen persons operated on by Professor Wutzer, says that not a single 
case was cured; and such was my own experience in the few cases in which 
I employed this method. With reference to my own operation, the success 
obtained has not been sufficiently uniform to justify me in speaking of it in 
any other way than with distrust. Nor does the complex and ingenious 
method of Professor Wood, of London, command professional confidence. 
This surgeon has operated 155 times, with 113 cures, 40 failures, and 2 deaths. 
We should be able to form a more correct judgment as to the value of these 
statistics if the duration of the cure in the 113 cases could be ascertained. 

Dr. Dowell, up to September 12, 1876, reports 96 operations for the cure of 
hernia by his method, with 80 cures and 16 failures. 

This latter operation has been practiced on several patients int the Uni- 
versity Hospital, by Dr. Hunter, and apparently with success; but the cases 
have not been followed sufficiently long to warrant any expression of opinion 
as to the permanency of the cure. 


Transplantation—The principle of blockading the hernial passages by 
the transplantation of tissue was first proposed by Dzondi. Dr. Jamieson, 
a surgeon of Baltimore, Maryland, treated successfully in this way a case 
of crural hernia. The patient was a female on whom the doctor had 
previously operated for strangulation. The bowel subsequently descend- 
ing, at the request of the lady he undertook the radical cure, which con- 
sisted in laying open the parts, dissecting up a flap from the adjoining 
integument, turning the flap into the crural ring, and closing the soft 
pan over the fleshy mass by a number of interrupted sutures. This case 

believe to be a solitary illustration, in this country, of the plan by trans- 
plantation. 


Local Irritation conjoined with Compression—The attempt to obstruct the 
inguinal canal by inflammatory adhesion of its contents to the surrounding 
walls has been made in different ways by exciting the necessary irritation in 
the sac. Belmas introduced pieces of goldbeater’s skin and bits of gelatin; 
Professor Joseph Pancoast injected, by means of a fine trocar and canula, the 
tincture of iodine; Velpeau, with the same object in view, used scarification ; 


* Dowell on Hernia, Philadelphia, 1876, p. 67. 
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and still more recently Professor Armsby and Dr. Riggs have employed the 
seton. By all these surgeons the application of a truss was made a necessary 
part of the after-treatment. 

Other plans for the radical cure of hernia have been devised, at various 
times, both in this country and abroad, but for the most part have long since 
passed into disuse. 

Professor Gross advocates laying open the parts, and, after freshening the 
edges of the inguinal canal, uniting its sides by silver sutures. 

After a careful review of the various operations proposed and practiced 
for the radical cure of hernia, not one can be said to be satisfactory ; and it is 
a question admitting of grave doubt whether, in the present state of our 
knowledge on the subject, the surgeon is justifiable in resorting to any other 
treatment than that by a properly-adjusted truss. 


Irreducible Hernia. 


A hernia may be either temporarily or permanently irreducible. The first 
form is frequently designated as inéarcerated hernia. 

CausEes.—Among the causes which render a hernia for a limited time irre- 
ducible are the following: an accumulation of gas, a collection of feecal or 
other matter in the intestines, and an increase in the volume of the tumor 
by an unusual extent of protruded intestine or omentum. 

Symproms.—A person who is in the habit of wearing a truss neglects, in a 
moment of thoughtlessness, to put it on, or it may be that in consequence of 
some unusual effort the hernia slips out beneath the pad and is unduly com- 
pressed. In a short time, especially if the person has previously indulged in 
flatulent articles of food, he is seized with colicky pains, begins to eructate 
air, and suffers from nausea, which may end in vomiting. The hernial tumor 
becomes distended and often painful, and when percussed it may be found 
unusually resonant or flat, according as its contents are gaseous or solid. 

TREATMENT.—Cases of this kind are frequently very injudiciously managed. 
Such a tumor is often attacked by a rude and protracted taxis, and is con- 
verted into one of acute strangulation by the induced congestion and even 
inflammation of the sac and its contents. The patient should be placed in 
bed, with the shoulders raised and the limbs drawn up, in order to relax the 
abdominal walls, and the scrotum should be elevated, with a view to relieve 
the dragging sensation so often felt. As the patient is often greatly alarmed 
in these cases of obstruction, the surgeon should quiet his fears and remove 
all unnecessary anxiety by the assurance that relief will be speedily ob- 
tained. When convenient, the patient may be placed in a hot bath, and 
a large enema of flaxseed-tea and turpentine or of salt water thrown into the 
bowel immediately after he comes out of the water. The warm bath tends 
to relax the parts about the region of the hernia, and the stimulating enema 
favors intestinal peristalsis, by which the obstruction causing the stricture 
may be moved from the protruded bowel. After the action of the injection, 
avery gentle use of taxis should be made, in the manner to be presently 
described, preliminary to which it is best to administer an anesthetic, in 
order to insure complete muscular relaxation. Should these measures fail 
and the tenderness of the parts increase, ice may be applied to the tumor, 
and a cathartic administered. The sulphate of magnesia, given in drachm 
doses every hour, or a wineglassful of the citrate of magnesia, given every 
half-hour, is most likely to be retained by the stomach, and will in the course 
of six or eight hours produce, in sonie instances, free alvine discharges and 
the spontaneous recession of the hernia. In cases of this form of irreducible 
hernia unattended by a sick stomach, I much prefer castor oil to all other 
cathartics. It appears to excite a more energetic peristalsis than other mem- 
bers of its class, and in several instances of obstructed hernia I have by this’ 
article succeeded in effecting relief when other measures had failed. When 
the hernial protrusion is very sensitive and painful, and resists the usual meas- 


464 DISEASES OF THE ABDOMEN. 


ures for reduction, blood should be taken by leeches applied over the course 
of the cord, followed by the application of an ice-bag and the internal exhi- 
bition of opium with the extract of belladonna. One-third of a grain of the 
former with one-eighth of a grain of the latter may be given every two 
hours, lengthening the intervals of administration as soon as the narcotic 
effect of the prescription is produced. During this treatment the occasional 
use of enemata will prove serviceable. If under these agencies the sensibility, 
pain, and tension of the hernia abate, the taxis should be again cautiously 
attempted, or, what answers equally well, an elastic purse may be slipped 
over the tumor, the gentle but steady compression of which tends to dislodge 
the obstructing cause. When the obstacle to reduction appears to be a large 
accumulation of gas, a fine aspirating or hypodermic needle may be thrust 
into the tumor and the air drawn away. After exhausting the resources 
already detailed, and when the case culminates in strangulation, the knife 
becomes the last and only measure for relief. 

Permanently irreducible hernia—By such a hernia is meant one which can- 
not be restored into the cavity of the abdomen. The causes which produce 
such a result are numerous. Some of these affect the sac, others its contents, 
and others again the openings through which the hernia passes. 

The changes which take place in the sac and render a hernia irreducible 
are the following. 1. The neck of the sac, when it is surrounded by the in- 
ternal ring, has a plicated or puckered appearance. As long as these plaits 
do not adhere to one another, the neck is susceptible of expansion by 
the unfolding of these duplicatures. If, however, they become united by 
inflammatory changes, the orifice remains rigidly contracted and unyielding, 
and offers a permanent resistance to restoration. 2. The sac sometimes un- 
dergoes material alterations in form. It may become constricted at certain 
portions of its body, forming compartments with very narrow communi- 
cations, in which its contents are permanently detained. The protruded 
structure in such cases is generally omentum. 3. The sac may become so 
enormously enlarged, and accommodate so considerable a portion of the 
intestine and omentum, that the consequent elongation of the mesentery and 
the contraction of the abdominal cavity will serve to defeat all attempts to 
restore the displaced viscera. 4. The contents of the sac may become ad- 
herent to each other or to the sac itself, in consequence of intercurrent 
inflammation attended with the transudation of plastic lymph, rendering 
their return into the abdomen impossible. 5. The transversalis fascia or its 
infundibuliform process may become extensively thickened by inflammatory 
deposits, and so adherent to the surrounding parts as to form an insuperable 
obstacle to the return of the hernia. 

Irreducible ruptures, when neglected, are prone to increase in size, and 
when they become very voluminous the contents undergo material changes. 
In some instances these changes so completely obliterate the thin, supple, 
smooth, and moist condition of the omentum, converting it by interstitial 
deposits into a thick, stiff, irregular, and dry mass, that reduction is not only 
prevented but the membrane is even rendered unfit for a residence either in 
the scrotum or in the abdomen, and it has been known to cause an inflamma- 
tion of the sac which has stealthily crept upwards and finally caused a general 
peritonitis. 

Irreducible hernise, especially when large, tend to develop symptoms of 
indigestion, in consequence of the hindrance offered to the circulation, to the 
peristalsis, and to the intestinal secretions. The consequence is, that patients 
suffering from such ruptures are often harassed by filatulent pains, eructa- 
tions, and constipation. Many complain of a constant dragging sensation 
along the course of the cord, attended with uneasiness and weakness in the 
lumbar region. These symptoms arise from the stretching of the cord and 
from the irritation reflected along the iliolumbar nerve. 

TREATMENT.—The chief indications in the management of an irreducible 
hernia are to prevent strangulation, to protect the parts against injury, and to 
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prevent a further increase in the size of the tumor. The patient should be 
exceedingly careful in regard to diet, avoiding especially all flatulent articles 
of food, such as onions, beans, boiled cabbage, sweet potatoes, or any article 
which is likely to cause an accumulation of wind in the intestines. The bowels 
must also be regulated by the use of oat-meal porridge, corn-meal, wheaten 
grits, stewed fruits, etc.; and should these not prove sufficient to secure a 
daily evacuation, a little rhubarb-root or a few senna-leaves taken at bedtime 
will have the desired effect. To prevent the increase of the rupture, and to 
shield it from injury, the use of a truss or a suspensory bag is all-important. 
When the hernia has not passed out of the inguinal canal, or when it belongs 
to the femoral or umbilical varieties, the pad of the truss should be made 
concave, so as accurately to receive into its depression the rupture and at 
the same time to make a slight degree of pressure upon its surface, in order 
to prevent a further protrusion. Should this cavity in the pad prove too 
large, it can be filled up somewhat with a layer of cotton. When the hernia 
has reached the scrotum, the proper apparatus will be a suspensory bandage, 
which should be drawn up firmly to impart the proper degree of support. 
Attempts are sometimes made to convert an irreducible into a reducible 
hernia. Where there is reason to believe that the obstacle to reduction is of 
recent origin, as the formation of an inflammatory adhesion, either from vio- 
lence or from neglect to wear a truss, it will be proper to make an effort at 
restoration. With this end in view, the patient must be confined to bed, 
with the shoulders elevated and the limbs drawn up. Pressure over the 
tumor, to an extent not incompatible with the comfort of the person, should 
be made by a bag containing shot,—a kind of compress which adjusts itself 
neatly to the form of the surface upon which it is placed. The diet should 
be restricted, absorbents, like the iodide of potash and the bichloride of mer- 
cury, administered, and once in six or eight days an active purge given, 
both with a view to aid in the absorption of the incarcerating bands of lymph 
which detain the contents of the sac in their unnatural location and to detach 
and separate the same by exciting active peristaltic movements in the pro- 
truded bowel. If such a course be maintained for three or four weeks, the 
surgeon will occasionally have the satisfaction of finding the hernia restored 
to the abdomen. Except, however, where the irreducibility depends upon a 
cause like the one above mentioned, the probabilities of restoration, in the 
form of hernia under consideration, are so slight that it will be useless to 
subject the patient to any such course of treatment. 


Strangulated Hernia. 


Strangulated hernia is that condition in which the contents of the sac are 
so constricted or girt about that there follow pain, obstruction, vomiting, 
irreducibility, and absence of expansive impulse. Some idea of the relative 
frequency of strangulation in the different varieties of hernia may be formed 
from a collection made by Hancock* of 529 cases, of which number 250 were 
femoral, 250 inguinal, 16 umbilical, 8 congenital, and 5 ventral. 

Strangulation is in most instances a sudden event. A person in a moment 
of forgetfulness, or it may be of carelessness, leaves off his or her truss. An 
attack of coughing, straining at stool, or a long walk forces an additional coil 
of intestine or fold of omentum into the sac and causes at once the character- 
istic symptoms of serious constriction. The same result may arise from a 
disturbed peristalsis, from distention of the intestine by gas, or from its im- 
paction by feecal and other accumulations. In a case of strangulated hernia 
in the person of a negro operated on by Dr. Mastin, of Mobile, the intestine 
was filled with a large number of the small bones of a pig’s feet which had 
been swallowed along with the flesh. There may be also such an entangle- 
ment of, or inflammatory change in, the contents of the sac as to cause stran- 
gulation. From whatever cause the latter may arise, the danger is momenta- 
rily increased by the impediment offered to the circulation in the walls of the 

* Hancock on Strangulated Hernia. 
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intestine or in the omentum, in consequence of which they become swollen, 
congested, and of a dark or purple hue. 

In this state, the contents of the sac are exposed to death in one of two 

ways,—either from being entirely deprived of blood or from an inflamma- 
tion which will terminate in mortification. In the first condition the loss 
of vitality may follow in a few hours, and answers to what is termed acute 
strangulation; in the second the progress of the disease is slower, and may 
extend over many days, constituting chronic strangulation. A recent hernia 
is less liable to this accident than an old rupture. In the former, however, 
when stricture does take place, the danger to the intestine is very great. 
_ Large hernie are less liable to become strangulated than small ones, and 
when this condition does occur the symptoms are not so urgent as in the 
latter. The effect of a stricture upon two or three loops of intestine is less 
obstructive to the circulation than when it includes only a single coil of the 
bowel. In the first case the surface embraced is irregular, allowing some 
channels to remain open for the passage of blood, whereas the reverse is true 
in the second. The addition of the omentum to the contents of the sae will, 
for the same reason, diminish the risk of rapid mortification. Mr. Bryant 
has shown, in a paper based on the statistics of Guy’s Hospital, that the 
average duration of inguinal hernia before becoming strangulated is twenty 
years, and that when a recent rupture of this variety becomes strictured it is 
usually of the congenital kind. The same paper makes the average duration 
before strangulation, in femoral hernia, eleven years, and in umbilical rup- 
ture constriction is much less frequent than in either of the other forms. 

Seat of stricture-—The seat of stricture may exist at the rings, and at the 
neck of the sac, or the constriction may be caused by adhesions or entangle- 
ments between the contents of the latter. When situated at one of the rings, 
the strangulation is not caused by the contraction of the ring upon the neck 
of the sac,—since, consisting of fascial or tendinous material, it does not 
possess the property of contractility,—but by the great 
disproportion between the bulk of the rupture and the 
opening through which it passes; in other words, this 
ring does not contract upon the hernia, but the hernia 
presses against the ring. In the inguinal variety the in- 
ternal ring and the neck of the sac usually form together 
the seat of constriction. The neck of the sac, being pli- 
italia Cuaacete dt ob cated or thrown into duplicatures by passing through 

the neck ofthesac. | the ring (Fig. 311), cannot become unfolded unless the 

latter will yield; or it may happen that the contiguous 
surfaces of the plications of the sac have become adherent through inflam- 
matory lymph, and, in this way being rendered incapable of expansion, cause 
stricture of the hernial contents. ; 

In femoral hernia, the rupture is subjected to the resistance of the strong 
membranous aponeuroses, Hey’s and Gimbernat’s ligaments, in addition to 
that of the neck of the sac. 

Effects of strangulation on the contents of the sac_—These effects differ accord- 
ing to the tightness of the stricture. A few hours, in some instances, may 
suffice to destroy the vitality of the extruded parts, while in others the 
strangulation may continue for five or six days without hopelessly impairing 
the integrity of the imprisoned structures. Whether the case be acute or 
chronic in its nature, the first effect is to obstruct the circulation, causing 
congestion in the contents of the sac, in consequence of which the intestine 
becomes of a claret color, gradually deepening into a livid or a purple hue. 
The effect of this congestion is to produce points of ecchymosis and also 
serous transudation into the structure of the bowel. The omentum, when 
it forms a constituent of the strictured hernia, will exhibit the same ’ condi- 
tion of engorgement, though not to the same degree. Its veins will be dis- 
tended, but its color will not be so dark as that of the intestine under similar 
circumstances. 
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Not only does the transudation of serum interpenetrate the coats of the 
intestine, but a considerable amount is poured out into the sac. Should the 
strangulation not be relieved, the parts pass into a state of intense inflam- 
- mation, lymph is effused into the structure of the bowel, destroying its plia- 
bility and softness, and in some degree also its smooth, moist, and glistening 
appearance, and rendering its surface rough. Sometimes the hernial con- 
tents will be found adherent to one another, and to the inside of the sac. 
If the progress of the inflammation continue unchecked, mortification sets 
in, sometimes including the entire loop of intestine, at other times affect- 
ing only spots at different parts of its surface. This change is indicated by 
the appearance of ash-colored and also black sloughs which give way readily 
under moderate pressure, by the presence of bloody serum in the sac, and 
often by an offensive odor, the result of commencing decomposition. The 
omentum, when it participates in the constriction, may perish in part or in 
mass, preliminary to which it often changes from a red to a green hue, and 
finally to a deep-black color. The surgeon should not too hastily conclude 
that an intestine is hopelessly disorganized because its surface is ecchymosed, 
its color very dark, and the sac filled with a blood-stained serum. All these 
changes may take place and still the bowel may recover if relieved of the con- 
striction. During the process of inflammation and mortification the parts of 
the neck of the sac become closely adherent to the surrounding tissues, thus 
forming a barrier against feecal and other extravasation into the peritoneal 
cavity during the separation of the extruded parts. It is remarkable how 
long the process of destruction may continue without the inflammation ex- 
tending to the serous lining of the abdomen. Many persons perish without 
any peritonitis whatever, though generally a low form of the disease is de- 
veloped, which, like that from ordinary causes, is followed by the agglutina- 
tion of the coils of intestine to one another, and the presence of a dirty serum 
and masses of unhealthy lymph within the cavity of the abdomen. The 
mortification of the contents of the sac, and of the sac itself, is the signal for 
inflammatory changes in the superincumbent structures; the skin becomes 
red, tender, and swollen, and at last assumes a green color; the parts crackle 
beneath the fingers from the elimination of gases, become infiltrated with a 
bloody, fetid pus, and rapidly pass into ulceration, in consequence of which 
an artificial anus is established. 

Symproms.—The signs of strangulation may come on gradually, or they 
may appear suddenly in a few minutes. The tumor becomes distended, reso- 
nant, tense, tender, and painful to the touch; the hernia, if reducible before, 
cannot now be returned; pain is experienced in the abdomen, generally re- 
ferred to the region of the umbilicus; a sense of constriction around the body 
is often complained of; the characteristic impulse in the rupture is lost, and 
the patient frequently lies with the limbs drawn up, in order to relax the 
muscular parietes of the belly. When the tumor consists chiefly or exclu- 
sively of omentum, the bulk of the swelling is not materially changed by 
the strangulation, and instead of the enlargement being tense, elastic, and 
resonant it is soft and yielding, and gives a flat sound on percussion. 

In a short time symptoms of a more general nature arise. A conscious- 
ness on the part of the patient of what has occurred is followed by mental 
agitation, alarm, and great restlessness. Evacuations may be secured by 
enemata, but they come from that part of the intestine below the strict- 
ure, the latter forming an impassable barrier to the contents of the bowel 
above and causing constipation. The obstruction is soon followed by nausea 
and vomiting. The matters first thrown up are the articles of food which 
have been recently taken into the stomach, followed by ropy mucus and 
bile, and finally by the feculent contents of the intestine,—the so-called 
stercoraceous vomiting. If the case be allowed to advance without inter- 
ference, the changes consequent on inflammation of the protruded structures 
give rise to symptoms of a still more alarming condition. The abdomen be- 
comes tympanitic and tender; the patient lies with the shoulders elevated 
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and the limbs drawn up; the circulation is quickened, the pulse being feeble 
and frequent; the tongue becomes dry and brown, the countenance pinched 
and anxious ; the eyes lose their lustre ; and when, at last, mortification begins, 
the pain suddenly leaves the tumor, a cold sweat breaks out over the sur- 
face of the body, followed by hiccough, an intermittent pulse, quiet, mut- 
tering delirium, and extreme prostration, the scene being soon closed by 
death. The event usually takes place, unless prevented by the formation 
of an artificial anus, in five or six days. Death, however, is not always the 
result of mortification. Many persons die from shock, and many from peri- 
tonitis, without the vitality of the imprisoned contents of the sac being 
seriously impaired. 

Diaenosis.—Generally there is little difficulty in recognizing the existence 
of a strangulated hernia. The presence of a tumor in one of the usual hernial 
regions, possessing a certain amount of tenderness, without impulse, and the 
obstinate retching, vomiting, and constipation which usually accompany it, 
form a collection of appearances which rarely lead the practitioner astray. 
Yet cases will occur in which the diagnosis cannot be established without the 
most critical investigation. Thus, in concealed inguinal hernia a portion of 
the intestine may be strangulated at the internal ring, so small as to render 
it impossible for the surgeon to discover its existence, either by sight or by 
touch. I have witnessed a number of deaths from this form of hernia, which 
had been treated as cases of colic. In all instances of abdominal pain, the 
practitioner should examine the rings in view of a probable strangulation. 
In most cases of concealed strangulation there has been a pre-existing history 
of hernia, for which the patient has worn a truss. If with such a history 
there exist the constitutional signs of a strictured rupture, even though no 
tumor can be discovered, this fact should lead the surgeon to expect its ex- 
istence, and will warrant an exploratory operation to verify or disprove the 
conclusion. 

A hernia may become either permanently or temporarily irreducible, and 
give rise to symptoms simulating strangulation. Thus, an old rupture some- 
times becomes swollen from an accumulation of gas, and in this state is 
followed by constipation and vomiting. In such a case, however, the char- 
acteristic impulse is present, there is no pain in the swelling or in the region 
of the umbilicus, the vomiting is not stercoraceous, and the strength of 
the patient is little affected—symptoms which do not, as a rule, answer 
to strangulation. A hernia which is irreducible is exposed to attacks of in- 
flammation, in which condition the resemblance to strangulation is very close, 
in consequence of the extremely sensitive state of the tumor, and its feeble 
impulse, together with the existence of constipation, flatulence, and vomiting. 
I have been frequently called to operate in such cases under the supposition 
that the bowel was strictured. There are, however, several notable differences 
between this condition and that of strangulation. The sensibility and pain 
of the swelling in the inflamed hernia are, as a rule, much greater than in the 
other, though the abdominal tenderness is less; the impulse, though dimin- 
ished in force, is not entirely obliterated; the constipation, though obstinate, 
is not complete; the vomiting is neither persistent nor of the fecal character ; 
nor is there the same degree of prostration, restlessness, and anxiety as in 
strangulated hernia. 

When a person having a double hernia is attacked with symptoms of stran- 
gulation, the surgeon may be greatly perplexed to determine which is the 
subject of constriction. A case was related to me by a medical friend in which 
three hernig existed in the same person, two being inguinal and one femoral, 
all irreducible. The woman was attacked with the usual signs of strangula- 
tion. It was impossible, by any external examination of the tumors, to iden- 
tify the one involved. Herniotomy was performed on one without success, 
and on the second with a similar result, the third proving to be the one af- 
fected. No other resort is left to the surgeon under such circumstances 
than to operate, selecting the hernia which furnishes, on a careful examina- 
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tion, the strongest evidence of being the subject of stricture. Ifthe patient 
be a female, and there be present an inguinal and a femoral rupture offering 
alike negative signs of strangulation, the femoral should be selected for oper- 
ation, as being the one most likely to cause the trouble. 

TREATMENT.—How to manage a strangulated hernia is a subject of the 
deepest interest to both patient and practitioner. It is not exceeding the 
truth to say that many lives are sacrificed annually by improper treatment. 
The great indication is to overcome the stricture, and, when the procedure is 
not contra-indicated by structural change, to restore the hernial contents into 
the abdominal cavity. The two means for accomplishing this end are tamis 
and herniotomy. The longer a rupture remains strangled, the greater will be 
the danger and the greater the difficulty in reduction. These are cogent 
reasons for an immediate resort to such measures as promise relief. The 
. risk of mortification or of inflammation and its consequences is greater when 
the tumor is small than when it is large, for reasons already stated. 

When called to a case of strangulated hernia, it is the duty of the physician 
to proceed directly to its reduction. The patient should be placed in a hori- 
zontal position, and ether or chloroform administered, so as to secure the most 
thorough muscular relaxation ; before which it should be understood by the 
individual that, in the event of a failure to return the rupture, the operation 
shall proceed at once, while he is still under the influence of the anesthetic. 
The use of ether or chloroform takes the place of the formidable prelim- 
inaries to which persons were subjected under the old system of reduction, 
namely, venesection, tobacco clysters, hot baths, ete. The next step is such 
a disposition of the body and of the limbs as will secure the most thorough 
relaxation of all the tendinous, muscular, and other structures concerned. | 
This position is very much the same for all varieties of hernia, namely, the 
head and shoulders elevated, with the lower extremities flexed and drawn 
up towards the abdomen. If the hernia be femoral, in addition to flexion, 
the knee of the affected side should be turned inwards towards its fellow- 
member. 


Taxis.—This term is derived from the Greek word tdéccw, signifying to put 
in order. In the hands of unskillful men the taxis serves to put things very 
much out of order, and it should be undertaken only under a clear apprehen- 
sion of the regional anatomy of the hernia and the rationale of the force to be 
employed. Some proceed, it would seem, under the impression that the work 
is to be done by force; others act as though the whole manipulation consisted 
in pushing. Now, it should be clearly understood that neither the one nor the 
other is proper; that the parts must be handled with great gentleness, and 
not rudely, otherwise inflammation may be provoked, or even rupture of the 
sac or of the intestine may follow. When the force is applied by pushing the 
mass upwards, it will merely crowd the contents of the sac against, and 
around the seat of stricture, or force them into some side-pouch.. The two 
dominant thoughts in the use of the taxis are to steady the neck of the sac 
and to empty the intestine of its contents, for by so doing the disproportion in 
size between the bowel and the rings is lessened. As soon, therefore, as the 
patient is rendered insensible and the parts are properly relaxed, the surgeon, 
if the hernia be an inguinal one, places the thumb on one side and the fingers 
on the opposite side of the external ring, so as to prevent the sac from bulging 
over the pillars of the latter; with the other hand he grasps the body of the 
tumor, and, first drawing it downwards and outwards, in the line of the canal, 
so as to straighten the cavity of the bowel, he begins to compress the hernia 
with a moderate degree of firmness, graduating the force in such manner 
that, with the exception of the fundus, where it should be greatest, the press- 
ure shall be evenly distributed over the tumor. This compression must be 
maintained continuously for eight or ten minutes, when perhaps a peculiar 
sensation will be felt and heard (gurgling), caused by the air passing out of 
the rupture. This is the sure precursor of reduction, and in a few moments 
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more the sudden slip of the entire contents back into the abdomen will be 
noticed. When the omentum alone is the occupant of the sac, the restoration 
is effected slowly, one fold after another of the membrane receding until all 
is replaced. 

In applying taxis to femoral hernia, should the tumor have turned upwards 
over Poupart’s ligament, it must first be dragged down into the groin, after 
which the thumb and fingers of one hand should be placed on opposite sides 
of the saphenous opening, while with the other the rupture is compressed 
and simultaneously pushed backwards and slightly upwards, in order to 
direct it into the saphenous opening and through the femoral ring into the 
body. There is a limit to the use of the taxis. If the reduction is not 
accomplished in ten. minutes, our efforts should cease, and resort should be 
had at once to the knife. A large or an old hernia will tolerate a longer 
manipulation than a small or a recent one. In any event, taxis should not 
be persisted in for more than ten minutes. Not unfrequently the hernia has 
been subjected to prolonged manipulation before the surgeon is called, and, 
if there is reason to believe that the taxis has been used properly, it will be 
better to confine further efforts at replacement within the limits of five or six 
minutes. When, from handling, the hernia has become exceedingly sensitive | 
or painful, and when there is reason to believe that mortification has begun in 
the contents of the sac, taxis is not allowable. Mr. Birkett thinks that the 
presence of hiccough contra-indicates the employment of taxis. This is the 
case when, associated with the sudden subsidence of pain, there are present 
a feeble, frequent pulse, and cold sweats, with extreme prostration, as these 
are the signals of commencing mortification; but hiccough is sometimes 
present when there is no evidence whatever that the vitality of the hernial 
contents is destroyed, and under such circumstances manual attempts at 
reduction should not be withheld. 

Surgeons sometimes place the patient in unusual postures as adjuvants to 
the taxis; such, for example, as laying the person on an inclined plane, with 
the head and the shoulders low, and the limbs bent over on the abdomen ; 
or suspending the individual by the heels; or simply raising the pelvis 
upon a pillow, the thorax and lower limbs being at the same time flexed 

-upon the body. Another device consists in grasping the relaxed parietes of 
the abdomen and pulling them as far forward as possible. A folded sheet 
has been passed around the lower part of the body and the viscera forcibly 
drawn upwards. A sudden douche of cold water upon the epigastrium, when 
the walls of the abdomen were relaxed, causing a forcible inspiration, has 
succeeded in replacing a hernia when other methods had failed. In one in- 
stance I knew a rupture to be restored by the patient’s horse taking fright and 
upsetting his wagon, after prolonged taxis had been unsuccessfully applied. 

Persons from long practice often acquire a remarkable tact in reducing 
their own hernie; and in such cases the surgeon should never discourage 
them from making the attempt. I recall an instance of a large rupture, 
in which the patient, after a fruitless manipulation, replaced the bowel by 
pressing the tumor between his thighs. Spontaneous recession of a protru- 
sion, after repeated taxis, has often occurred. In two cases within my own 
knowledge in which the patients were given over to the knife, the usual 
means of reduction having been exhausted, the hernia disappeared while the 
surgeons were preparing for the operation. In ruptures where the bowel 
has been greatly distended with gas, restoration has been accomplished by 
puncturing the intestine with a very fine trocar and canula or with an aspi- 
rator, thus liberating the imprisoned air. I have used for a similar object 
the needle of the hypodermic syringe. 

Inguinal hernia is much more frequently restored by taxis than is femoral; 
and it should not be forgotten that, as a rule, the last form of hernia is much 
less tolerant of manipulation than the first. 

The reduction of a hernia does not always remove the strangulation; and 

‘when this is the case there is ground for the gravest apprehension. The 
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circumstances which may continue the symptoms are the following: the 
hernial contents instead of receding singly and independently of the sac may 
be returned along with the latter; this is termed reduction en masse or en bloc ; 
or the strangulation may be due to bands, or to entanglement existing be- 
tween the omentum and the bowel, in any of which cases the restoration 
does not remove the cause of stricture. Again, the constriction to which 
the bowels have been subjected by the stricture may be so great that the 
peristalsis of the tube remains paralyzed; and, lastly, the rupture may, in con- 
sequence of the sac giving way, be thrust into some side-pocket, or between 
the peritoneum and its underlying connective tissue, as shown by Mr. Birkett, 
so as to be out of sight and leave the impression that it has been properly 
reduced. 

Other cases are met with, generally in connection with congenital hernia, 
in which diverticula are formed from the inguinal sac, extending downwards 
and backwards beneath the iliac fascia into the iliac fossa, or inwards into 
the loose tissue in front of the bladder, between the pubes and the peritoneum, 
or upwards between the integuments and the external oblique muscle. These 
are examples of what are termed interstitial or intraparietal hernie. 

The recognition of any of the above conditions which serve to continue 
the symptoms of strangulation must necessarily be a difficult task ; indeed, 
their existence will, in most instances, be purely a matter of conjecture. 
When a hernia is reduced without sensible sound or gurgling, and the canal 
appears to be unusually collapsed, or when the rings are very free and open 
and no membranous structure answering to the sac can be felt in the hernia] 
track, a reduction in mass may be suspected. It has been said that this acci- 
dent occurs only in inguinal hernia; yet I twice saw it take place in cases 
of femoral hernia. When reduction is noiselessly effected and the sac not- 
withstanding remains in the inguinal passage, the signs of constriction still 
continuing, the case is possibly one of entero-epiplocele, in which either an 
adherent band exists or some entanglement remains between the bowel and 
the omentum. 

The condition which has been named peristaltic paralysis of the intestine 
furnishes no characteristic signs. If in restoring a hernia the usual gurgling 
sound has been present, and the sac can be detected lying in the canal, 
and yet symptoms of strangulation persist, the existence of such a state is 
not improbable. 

When the hernia has been forced into some recess between the layers of 
the abdominal parietes, its existence will be a matter of speculation; though 
if the tumor has lessened gradually under pressure, and finally disappeared 
without gurgling or jerk, and the vomiting and distress still continue, such 
a state may be suspected. 

The proper course to be pursued in the complications described is, at 
first, one of expectancy. Stercoraceous vomiting, pain, and tympany may 
continue for a short time ‘after the reduction of a hernia, and yet after- 
wards gradually subside and the patient recover. This perpetuation of the 
symptoms of stricture may be due to local peritonitis or to the muscular 
paralysis of the bowel, which, after the disappearance of the serous inflam- 
mation or the gradual recovery of the suspended function of peristalsis 
in the bowel, will pass away. When, however, the strangulation persists 
over eight or ten hours, an exploratory operation will be proper. The 
canal should be laid open, and if it is found vacated by the sac the evidence 
of a reduction in mass is complete. The sac may have receded from the in- 
guinal canal and yet still be engaged in the internal ring. In either event, 
the reappearance of the hernia should be solicited by causing the patient to 
cough, and at the same time drawing down the sac, if it is found at the upper 
ring. If the surgeon, by these measures, is successful in effecting the re- 
descent of the rupture, the sac should be opened and its contents liberated, 
as in ordinary cases of strangulation. If after this the symptoms continue, 
there is reason to suspect the existence of bands or entanglement; but the 
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duty of the practitioner, so far as operation is concerned, ceases when the 
interior of the sac is explored. If the explanation is not found there, further 
_ search, by opening the cavity of the abdomen, is scarcely a justifiable pro- 
cedure. If the sac is found ruptured, an accident which renders probable 
the existence of an intra-parietal displacement of the hernia, forcible cough- 
ing should be enjoined, in the hope that by such effort the patient may 
succeed in dislodging the viscus from its unnatural position and enable the 
surgeon to relieve the constriction and restore the rupture. 

Rupture of the intestine is an accident which may follow the too forcible 
manipulation of a hernia, especially when the coats of the bowel have be- 
come softened through inflammatory or other changes. The occurrence 
would be indicated by the sudden collapse of the distended tumor and the 
rapid development of pain and of tympany, phenomena which follow fecal 
extravasation into the peritoneum. Such cases will prove rapidly fatal. 

After reduction has been successfully effected in cases of strangulated 
hernia, the vomiting, pain, abdominal distention, anxiety, and exhaustion 
soon disappear, provided the contents, when replaced, are not hopelessly 
damaged or peritonitis does not supervene. The patient, however, should be 
confined to bed for three or four days, the diet being restricted, and on the 
second day the bowels may be opened either by an enema or by a gentle 
aperient. Before he leaves the recumbent position, a truss should be adjusted 
to prevent a recurrence of the protrusion. 


Herniotomy.—The operation of herniotomy consists in dividing the super- 
incumbent coverings of the rupture, relieving the stricture, and restoring the 
contents of the sac into the abdomen, unless the latter proceeding is contra- 
indicated by conditions hereafter to be described. 

The time to operate is immediately after the taxis has failed and before the 
patient comes from under the influence of the anesthetic. The most con- 
venient position for the surgeon is to place the patient either across the bed, 
the hips resting upon its edge, and the feet supported upon a low stool, 
or, what answers equally well, to bring the patient to the side of the bed. 

. The hair over the pubes 

Fig. 312. and scrotum on the side of 

the hernia should be cleanly 

shaven, and if there is rea- 

son to believe that any con- - 
siderable accumulation of 
urine exists in the bladder, it 
must be drawn off with the 
catheter. <A single assist- 
ant, in charge of the anees- 
thetic, is all the aid re- 
quired; though a second 
one, who shall attend to 
the sponging and, if neces- 
sary, to the ligatures, will 

facilitate somewhat the 
Direct linear incision over the hernial tumor. rapidity of the operation. 

These preliminaries having 

been arranged, a linear incision should be made over the tumor, extending 
from its upper to almost its lower extremity. This incision may be linear 
_and direct, which I prefer (Fig. 312), or it may be made by raising a fold of the 

integument, transfixing the same with a sharp-pointed bistoury, and cuttin 

from within outwards. (Fig. 313.) The layers are to be lifted on a pac 
director and divided until the sac is reached. It should not be forgotten 
that the coverings of the hernia are sometimes extremely thin, and should 
the first incision td made with a heavy hand the knife may pass through into 
the bowel. I once saw this accident occur in the hands of a surgeon; and the 
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impression which was made upon my mind has never passed away. It is 
proper to observe here that it is not necessary to separate layer after layer, 
in the order pursued by the anatomist in a class-room demonstration, but 
simply to divide cautiously all the structures overlying the sac. Any vessels 
which bleed freely should be tied, in order that nothing may interfere with 
the succeeding steps of the operation. Considerable embarrassment is often 
experienced In recognizing 

the sac. It usually appears Fra. 313. 

as a round or an oblong tense 
bag, having a bluish color, 
and with some fine, straggling 
vessels scattered over its sur- 
face. Though generally a 
thin membrane, it is occasion- 
ally thick and almost of a 
leathery consistence and feel. 
To remove all doubts, it 
may be grasped between the 
thumb and fingers, and if its 
opposite surfaces can be 
rubbed or slid upon each 
other its identity will be es- 
tablished ; or if there remain . 

still some obscurity or uncer- First incision, by transfixing a fold of integument over the 

° 2 hernial tumor. 
tainty, let a puncture with a 
fine needle be made into the part, when, if it be the sac, the escape of a few 
drops of serum will declare its true nature. 

Opening the sac——The sac having been exposed, the most important ques- 
tion in connection with the entire subject of hernia arises,—Shall it be opened 
ornot? If the reduction can be effected without opening the sac, a great 
work has been achieved ; indeed, the operation, in that event, is very simple 
and almost entirely free from danger. By this method the peritoneum is not 
wounded, the intestine and omentum escape being handled, and there is no 
risk of blood entering the cavity of the abdomen. Petit, in 1718, over one 
hundred and fifty years ago, earnestly inculcated this plan of performing 
herniotomy. More than thirty years before, Ravaton had introduced it to 
the notice of English surgeons. There is reason to believe, however, that 
Franco, who first operated for strangulated hernia as early as the sixteenth 
eentury, was in the habit, when possible, of not laying open the sac, and 
the same practice was inculcated by Ambroise Paré and Ledran, and in 
more recent times by Bonnet, Roser, Bransby Cooper, Diday, Dunzel, and 
others. Mr. Ashton Key, in 1833, published an able paper upon the sub- 
ject, which had the effect of popularizing the operation of reduction without 
division of the sac, not only in Great Britain but also in other countries. Of 
125 cases of herniotomy furnished by Mr. Gay,* in which the old plan was 
adhered to, 52 died, whilst in 73 cases in which the sac was not opened the 
mortality was 13. Mr. Luke operated on 82 cases. In 57 the hernia was 
reduced without opening the sac, and of this number 7 died. Of the 25 in 
which the sac was divided 8 died.+ In a summary of 59 cases of femoral 
hernia operated on in Guy’s Hospital during a period of eight years, in 
which the sac was divided, the mortality was 50 per cent., whereas in 45 
eases in which it was not disturbed the death-rate was 30 per cent. Of 35 
inguinal herniz, in the same institution, requiring operation, and where the 
sac was opened, 60 per cent. died; and in 9 instances in which it was not so 
treated, 2, or 22 per cent., died,—a difference of 40 per cent. in favor of Petit’s 
method.t In a collection by Hancock§ of 548 cases of hernia requiring 

* Gay on Femoral Hernia, 1849. 
t Medico-Chirurgical Transactions, vol. xxxi., 1848. 


{ Bryant’s Surgery, p. 318. 
% Hancock on the Operation for Strangulated Hernia, 1850, p. 53. 
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operation, the sac was opened in 474., Of this number 307 recovered and 
167 died; and of the 74 in which it was not opened 52 proved successful. 
The fatality following the ordinary operation is also well shown in the 545 
cases collected from various sources by Turner, in which the sac was divided, 
260 of whom died. There is reason to believe that in femoral hernia the 
necessity for observing the Petit method is less urgent than in the inguinal 
varieties. Dr. Dutrelepont* reports 12 cases of strangulated hernia operated 
on without opening the sac, with a single death. In my own experience, the 
Petit method has been so successful that I never think of dividing the sae 
except in cases where its contents cannot be restored, or where, in conse- 
quence of the long time that the hernia has been strangulated, there are 
strong reasons for believing that the parts are not in a condition to be returned 
into the abdomen. Those who oppose the practice do so on the ground that 
there must always be some uncertainty in the mind of the surgeon as to the 
state of the contents when the sac remains unopened. It is possible that an 
error may be committed on this point; but I apprehend that for every life lost 
from this cause fifty are sacrificed by unnecessarily dividing the sac to inspect 
the intestine and omentum. No surgeon is deterred from attempting the re- 
duction of a strangulated hernia by taxis at any time short of the appearance 
of mortification, and yet there must be a like ignorance in regard to the state 
of the parts which he returns into the abdomen. 

As soon as the sac is exposed, it should be carefully divested of all bands 
of connective tissue about its neck, and the index finger carried up in order 
to discover the seat of constriction. (Fig. 314.) In femoral hernia this is 
found at Hey’s ligament, the sharp edge of which stretches across the sac, or 
it may be at the neck of the latter. In inguinal hernia the stricture is gen- 
erally at the neck of the sac (Fig. 315), and next in frequency at the internal 
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Finger seeking for the stricture. Stricture at neck of sac. 


ring, where there will be found bands of dense connective tissue, which 
resist the reduction by preventing the dilatation of this portion of the sac, and 
which should be carefully cleared away. The next step consists in dividing 
the stricture, wherever found. This isa work often of great delicacy. There 
are three objects to be kept in view in executing this part of the operation: 
first, to make no further division than is just necessary to relieve the hernia 
from constriction and admit of the easy reduction of its contents; second, 


* Langenbeck, Archiv fiir Klinische Chirurgie, Berlin, 1868, Bd. ix. p. 471. 
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not to injure the intestine or omentum ; and, third, to avoid wounding im- 
portant blood-vessels. The simplest plan is to carry the index finger to the 
seat of stricture, with its palmar surface looking upwards, its dorsal surface 


Fia. 316. 


*_GEMRIG. PHILADA; 


Cooper's hernia bistoury. 


at the same time serving to keep the sac out of the way. By a little patience 
and address, the nail may be insinuated beneath the edge of the constricting 


band, when the hernia bistoury of Cooper (Fig. 316) can be con- 
ducted flatwise along the finger to the point of resistance, beneath 
which the blunt point of the instrument should be pressed, and 
then, being turned with its edge against the stricture, a little 
pressure by the finger beneath will answer to nick the part, after 
which, the knife being withdrawn, the finger can usually effect a 
sufficient dilatation to allow of the reduction. If the division is 
not sufficient, the operation can be repeated until the object is at- 
tained. A too free use of the knife is to be deprecated, as it tends 
to weaken the parts and increase the tendency to future hernial 
protrusions. A number of ingenious contrivances have been 
devised in order to divide the stricture without exposing the 
intestine to injury. For this purpose the notched director of Dr. 
Levis (Fig. 317) answers a very good end when Hey’s ligament is 
the seat of strangulation. 

When it is found that, after thinning the neck of the sac and 
removing all sources of exterior constriction, it is impossible to 
return the hernia, the sac must be opened. This is best done by 
pinching up, with a pair of forceps, a little duplicature on its an- 
terior surface and nicking it with the knife the edge being placed 
horizontally, after which a director should be introduced, and by 
means of a pair of scissors the opening can be enlarged upwards 
towards its neck. Some caution is necessary in doing this, that 
the intestine be not wounded. The fluid contained in the sac de- 
fends its contents from injury by occupying the space between the 
two, just as in ascites the serum interposed between the intestines 
and the abdominal parictes allows the cavity to be tapped without 
damage to the viscera. In some instances there may be little if 
any fluid in the sac, and then increased care must be observed. 
It is not necessary to lay open the sac in its whole extent; only 
the upper half will require division, as the less extensive the wound 
in this structure the better, for it is this damage which inaugurates 
the peritonitis likely to follow. The index finger should next be 
carried up along the inner surface of the sac until the seat of con- 
striction is reached at its neck, when the hernia bistoury is slid 
flatwise along the palmar aspect of the digit to the same point. 
Guided by the nail, it must be pushed up between the contents 
of the sac and its tightly-girdling neck, and then, with the short 
cutting edge turned upwards, it should be pressed against the 
stricture by the tip of the underlying finger until the resistance 
is felt to give way, when it should be withdrawn and the part 
dilated. In incising a stricture situated at Hey’s ligament, the 
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sac or its contents, when opened, can be kept out of the way of  fevis's notched 


injury by the fingers of one hand, while the probe-point of the 
knife is insinuated beneath the edge of the constricting fascia with 


director, on 
which to di- 
vide the stric- 


the other. A very ingenious hernia bistoury has been devised by 7?!” hernia. 
Dr. Allis, of this city, which renders the operation for relieving the stricture 
one of entire safety. It is a probe-pointed knife, having a movable sheath 
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which can be slid up and down by means of a nut, concealing or exposing 
a cutting edge at pleasure. (Fig. 318.) It is introduced beneath the con- 
striction as a flat probe, no part of the edge being visible, and after it is 
properly placed the operator retracts the sheath by turning the screw which 
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Allis’s hernia bistoury. Fig. 1, the bistoury complete; Fig. 2, a, the blade detached from 
its cover, c; b, the nut which moves over the thread at the end of the cover, c. 


is placed at the junction of the blade and the handle, cuts the stricture, 
and again restores the cover to its original position, when the knife can be 
safely withdrawn. Whatever instrument is employed to release the strangu- 
lation, the incision must be executed so as to avoid important blood-vessels, 
directions for which will be given under the special forms of hernia. 

After relieving the constriction and finding the parts in a proper condition, 
the surgeon proceeds to restore them to the cavity of the abdomen. If the 
sac has not been opened, this is effected by simply compressing its walls 
between the thumb and fingers. When the sac is opened, and both intestine 
and omentum are present, one should be returned before the other, the 
intestine having precedence. This is best done by first drawing down and 
straightening the bowel, compressing its sides together to displace any air 
which may be present, and then pushing it by installments through the 
mouth of the sac with the finger of one hand, while with the other hand 
another portion is made to approach the canal. In the same manner one 
fold after another of the omentum is restored, and as the last piece dis- 
appears from the sac the finger should follow it the entire length of the her- 
nial passage in order to ascertain if the canal is free. In all these manipu- 
lations the greatest gentleness should be practiced and every movement 
made with a distinct object in view. The fingers should be smeared with 
pure cosmoline, that their contact with the bowel may be rendered as harm- 
less as possible. The operator should also be careful, in his efforts at reduc- 
tion, that the sac and its contents are not pushed up together, constituting 
restoration “in mass.” Holding the sac down while its contents are pressed 
upon often facilitates the passage of the rupture into the body. 

Reduction having been effected, the parts should be brought together by a 
few stitches of silver wire, an oiled compress placed over the wound, and 
the dressing made secure by a spica bandage of the groin. (Fig. 319.) The 
limb of the affected side is most conveniently placed by being slightly raised 
on a pillow laid under the knee. An anodyne may be next administered, and 
the bowels kept quiet for six or eight days, after which a movement may be 
solicited by a dose of castor oil. The diet for the first five or six days should 
be entirely liquid, such as milk and chicken-tea or beef-essence: if the 
hernial contents have been severely congested, it will be better to sustain the 
patient for the first few days by rectal alimentation, so that the damaged 
bowel, having perfect quiet, may have time to recover from the effects of the 
injury. As soon as the wound is sufficiently healed, the patient may rise from 
bed, the parts being supported by the application of a truss. 

Difficulty in reduction will occasionally be encountered from a variety of 
conditions. 

1. Adhesions.—These are always the result of recent or of old attacks of 
inflammation. These adhesions may exist between the individual loops of 
intestine, between the latter and the omentum when present, or between 
either and the inside of the sac. The uniting lymph, when of very recent 
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origin, is soft, and is readily broken up, but when of long standing will have 
the strength and consistence of well-formed bands of connective tissue. 
When the adhesions are found chiefly at the mouth of the sac, it is usually in 
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Spica of the groin, to retain dressing after operation for hernia. 


cases where the vitality of the parts below has been destroyed. Such ad- 
hesions constitute a defensive work on the part of nature to prevent fecal 
extravasation when the sloughs separate. When the adhesions are soft and 
easily overcome, they should be broken up and the parts returned ; but when 
they are old, firm, and extensive, any attempt at detachment will be dan- 
gerous, and the surgeon must be satisfied with relieving the strangulation and 
allowing the hernia to remain in the sac. The same course must be adopted 
when the adhesions preliminary to mortification exist. 

2. Volume of the contents—I have seen, after division of the stricture, what 
seemed to be the entire small intestine, together with a large amount of omen- 
tum, enter the sac, and the bowel become so distended with air as to defy 
reduction. In such a case the tube should be punctured with a hypodermic 
needle, when after the collapse of its walls it can be returned into the abdomen. 
3. Fecal accumulation.—Accumulations of hardened fecal masses may offer 

a serious obstacle to reduction. The difficulty may be overcome by careful 
manipulation, the obstruction being pressed back into the bowel above. 
Should this fail, the stricture should be divided and stretched to an extent 
which will admit of the bowel with its contents—which may be pressed 
into a favorable form—being passed into the body. : 

4. Volvulus.—Efforts at reduction are sometimes defeated by a loop of the 
intestine being twisted a number of times upon itself. Simply reversing the 
turns and detaching any soft adhesions which may be present will overcome 
this difficulty. 

CoMPLICATIONS AFFECTING THE VITALITY OF THE INTESTINE.—The inter- 
ference with the circulation of the intestine from a tight stricture will induce 
structural changes of a very serious nature. 

Congestion —The bowel, when exposed, is frequently seen in a state of ex- 
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treme congestion, roughened with lymph, and presenting a red, purple, or 
-even chocolate hue, and the fluid of the sac straw-colored or blood-stained; 
all of which may be consistent with its vitality. When the stricture has 
been divided and the pressure taken from the blood-vessel, the deep shades 
of color will generally lighten. Should this not be the case, the parts may be 
covered for a few minutes with a soft piece of linen saturated with warm 
water, with a view to establish the circulation. If doubt still remains, the 
surgeon may prick the intestine with a fine needle, and if blood flows, the 
tube retaining its cylindrical form and its tense, elastic, and slippery feel, 
he has the evidence of remaining life. In all such conditions, the best 
place for the bowel is within the abdomen, and to this cavity it should be 
restored at the earliest possible moment. 

Mortification Should the fluid of the sac have a dark, muddy appearance, 
the intestine remain greenish-black or black in color and without its char- 
acteristic lustre, or if its coats have become rough, ecchymosed, and softened, 
and emit a putrescent odor, the part is hopelessly dead and entirely unfitted 
for reduction. The stricture should be divided in the usual manner and the 
intestine freely laid open, allowing a free escape of its contents, after which 
the parts should be covered with a fermenting poultice or a warm water 
dressing. In a short time, should the patient survive, the mortified loop will 
separate, leaving an artificial anus. 

In some instances it will be very difficult to decide the question of vitality. 
For example, when the bowel is of a deep congested chocolate color, which per- 
sists after the division of the stricture, when it does not recover its normal 
size at the point of constriction, but retains the groove or indentation made 
by the engirdling force, and when it creaks under pressure, it is better, the 
stricture having been well divided, to allow the intestine to remain outside 
of the abdomen, simply covering the parts with a light piece of old linen 
kept constantly moist with warm water for four or five hours, when the 
bowel should be again examined, and if the color has improved and its 
cylindrical form begun to return, it may be replaced just within the mouth 
of the sac, so that, in the event of mortification setting in, a chance may be 
afforded for such adhesions as shall serve to protect the cavity of the peri- 
toneum from fecal extravasation. 

Partial mortification —If only a very circumscribed portion of the bowel 
has undergone death, and presents a dark spot either open or ready to drop 
out, the part should be gathered up with a pair of forceps and surrounded 
with a fine thread, both ends of which must be cut off close to the knot, and 
the intestine reduced. The surgeon must decide by the security with which 
the encircling ligature retains its hold upon the puckered coats of the bowel, 
as to the extent of mortification which will admit of this treatment. When 
the diameter of the piece exceeds three-sixteenths of an inch, the ligature is 
scarcely admissible. When a portion of the bowel too large to be treated 
by the ligature has undergone mortification, the question naturally arises, Is 
it proper to return the intestine in such a state into the body? Some very 
excellent authorities direct in the affirmative, enforcing the propriety of not 
pushing the damaged gut farther than just within the mouth of the sac, so 
that it may become attached to the parietes of the abdomen before the 
slough separates. I cannot coincide with such a view: the practice is a dan- 
gerous one, and will be likely to result in the loss of the patient’s life. 
There can be no certainty that the bowel will remain at the opening of the 
hernial sac; consequently there will be great risk of feecal extravasation. 
A better course is to pass a fine silver thread through the walls of the in- 
testine slightly beyond the line of demarkation, after which the knuckle 
should be restored to the abdomen, with the exception of the diseased 
portion, which must be retained by the ligature at the neck of the sac. 
When the dead part becomes detached and the sides of the resulting 
opening contract adhesion to the surrounding tissues, the thread can be 
- removed. 
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A strangulated hernia may be neglected, or efforts at reduction continued 
from time to time, in the vain hope of avoiding the knife, until a slough forms 
in the walls of the intestine, in consequence of which the overlying soft parts 
become inflamed and ulcerate, forming a stercoraceous abscess. Should the 
contents of the bowel escape into the tissues exterior to the sac, the sub- 
cutaneous cellular tissue is rapidly necrosed, the skin becomes green and yel- 
low, and the parts crepitate under pressure, from the gases which are liberated 
in the process of decomposition. In such conditions a free incision must be 
made through all the superincumbent layers of tissue into the bowel. An 
artificial anus is likely to follow. In a case of femoral hernia in which the 
strangulation had continued unrelieved for seven days, I found, from the 
appearance just described, that the bowel had given way. An opening was 
made, and, as the feeces were flowing freely, the stricture was not divided. 
The wound gradually granulated, and finally closed, the evacuations resuming 
their natural route through the rectum. This could have occurred only 
by the agglutination of the contiguous walls of the intestinal loop, their 
subsequent ulceration establishing a direct communication between the two. 
This case is by no means unique; a sufficient number have come under the 
observation of surgeons to render a similar termination quite possible under 
like circumstances. 

CoMPLICATIONS AFFECTING THE OmMENTUM.—The omentum is subject to 
the same accidents as the intestine. It may be congested, in which case 
the linear arrangement of its vessels and its distended veins will be apparent, 
but their color is never as purple as that presented by a strangulated. in- 
testine. Such a condition, however, does not preclude its reduction. As 
the intestine may be enwrapped in the omentum, or even pass through an 
opening in its substance, a careful unraveling of the two should always be 
accomplished before returning either. In old herniz the omentum is prone 
to become, from inflammatory and nutritive changes, greatly hypertrophied. 
In such a state, surgeons are very generally agreed that its reposition into 
the abdomen would expose the patient to the risk of peritonitis, and there- 
fore the alternatives are presented of either allowing it to remain in the sac 
or of cutting it away. When the hypertrophy is slight and free from inflam- 
mation, it may be left in the sac; but when excessive, it is best to remove 
the diseased structure by surrounding the mass with a strong ligature close 
to its neck, or, if too bulky for a single cord, to draw it a little distance out 
so as to expose the part near to the upper ring, and transfix it with a needle 
bearing a double ligature, which should be tied firmly upon each half, and 
the mass cut off below. The ends of the ligature are to be brought out of 
the external wound, and retained sufficiently tight to hold the stump at the 
neck of the sac until the portion below the threads sloughs off, when they . 
will come away with the latter. The stopper thus formed.becomes useful in 
fortifying the canal against subsequent protrusions. 

Mr. Holmes says that of twenty cases of hernia at St. George’s Hospital 
in which the omentum was removed, a few died, but the examination after 
death showed that the fatal result was not attributable to the ligature of the 
omentum. Of eleven cases in which the omentum was allowed to remain in the 
sac, the majority recovered, notwithstanding abscess and sloughing occurred 
in some of them. It would seem, therefore, that though the omentum, when 
exposed to irritation, is, like all fatty tissues, prone to inflammation and sup- 
puration, these processes have little tendency to extend by continuity of struc- 
ture after traumatic injuries such as the ligature or retrenchment by the 
knife. 

The omentum does not possess by any means the same capacity to resist 
congestive and inflammatory attacks that the intestine possesses. For this 
reason it is not unfrequently found unfit to reduce when the intestine is 
uninjured. : 

The omentum may be the seat of serous or sero-sanguinolent cysts, formed 
in its connective tissue, and also around the walls of one of its veins. When 
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the cysts are quite small, and when the omentum in which they are developed 
is in a condition to be returned, they should not be meddled with; but when 
large, they may be punctured and the fluid dischar ced. 

In all cases where the intestine or the omentum is not returned into the 
abdomen, or is retained at the mouth of the sac, the external wound must 
not be closed, since it is important to have a free, dependent drainage-tract 
and thereby divert all inflammatory products from the cavity of the peri- 
toneum. The parts should be covered with a carbolated water-dressing, or 
with a fermenting poultice. 

Hemorrhage.—The vessels which are particularly likely to be cut in the 
operation for strangulated hernia are the epigastric and the obturator. <A 
number of such accidents have been recorded by Lawrence, but they could 
have occurred only as the result either of anatomical ignorance or of reckless- 
ness. In the event of such a blunder being committed, it would be necessary 
to expose the vessel and secure it by a ligature. 


Proenosis.—The prognosis in cases of strangulated hernia subjected to 
herniotomy must be based upon a variety of considerations. Among these 
the most important are, the duration of the strangulation, the extent to 
which taxis has been practiced, the treatment of the sac, and the condition 
of the hernial contents. The age of the patient, the duration of the rupture, 
the integrity of life-organs like the kidneys and lungs, and the form of the 
rupture, must also be taken into account in conjecturing the probable issue 
after such an operation. 

Time is a matter of great moment to a person suffering from strangulated 
hernia. The chances of recovery after seventy-four hours rapidly diminish. 
The bulk of the rupture and its contents will serve to lessen somewhat the 
evil effects of time, as large hernie, and those in which both intestine and 
omentum are present in the sac, suffer less from strangulation than those in 
which the rupture is small and the contents consist of either the bowel or 
the omentum alone. ‘This is due to the fact that the extensive dilatation of 
the hernial passage renders the circulation less precarious. Mr. Gay* has 
tabulated one hundred and eighteen cases which show the effect of time on 
the mortality of strangulation. 
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Rude and prolonged efforts at reduction greatly diminish the prospects of 
a patient’s recovery after herniotomy. I have constant occasion to deplore 
the well-meant mistakes which are thus committed by practitioners. It 
~would be well if every professional man could be made to feel that every 
minute over ten which he consumes in vain or badly-applied attempts to 
return a strangulated bowel involves danger to the life of his patient. 

As an evidence of the injurious effects of prolonged taxis, M. Boyer} states 
that for five years, when his practice was to make long-continued efforts at 
reduction, eight cases out of nine operated on proved fatal. During the next 
five years, when he employed taxis to a more limited degree, four out of seven 
died ; and in the course of the succeeding five years, after almost entirely 
abandoning the use of this manipulation, he saved ten out of fourteen cases. 
M. Manec,{ who usually proceeded to the operation without resorting to taxis, 
saved twenty-six out of twenty-eight patients. 


* Gay on Hernia. t+ Revue Méd.-Chirurg., 1847. t Ibid., 1847. 
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When the surgeon is forced to open the sac, another factor is introduced, 
which seriously complicates the cure and increases the fatality of herniotomy, 
as already shown. j 

When either the intestine or the omentum has been damaged in its 
vitality to such a degree as to render it unfit to be returned into the body, 
the danger to life is very great, either from peritonitis, or more remotely, 
should the patient survive, from the effects of an artificial anus. 

The young are more likely to recover after herniotomy than the aged. 
The influence of age upon the result of operations for strangulated hernia is 
shown in the following analysis of a collection of three hundred and fifty- 
seven cases :* 7 
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The earliest age at which the operation for strangulated hernia has been 
done, so far as I can learn, is that of the case by Dr. Thomas H. Andrews, 
of this city. The patient was forty-five hours old, and made a rapid re- 
covery. 

A ae of recent origin, should it demand an operation, is more likely to 
terminate fatally than one of long standing. This is easily explained, since 
the orifices through which the rupture suddenly descends have not been 
subjected to much dilatation, and therefore exercise a dangerous degree of 
constriction upon the contents of the sac. 

Certain herniz, the femoral and the umbilical, are less tolerant of operation 
than others, and consequently more prone to a fatal end. 

The value of sound kidneys and other life-organs, both in the abdomen and 
in the thorax, to a successful herniotomy, as well as to other capital opera- 
tions, cannot be over-estimated. A defect in these may turn the scales ad- 
versely to the patient when all other circumstances tend to recovery. 

In the last eighteen years 324 persons are reported to have died in the 
city of Philadelphiat from strangulated hernia. If we compare with this 
mortality that from all causes for the same period, about 352,000, we shall 
find that there has been a fraction less than one death from strangulated 
hernia to every thousand from all other diseases combined. 

In most instances death is caused by general peritonitis, excited by the 
local irritation of the stricture, by unskillful manipulation, and by feecal ex- 
travasation. In some cases, especially when the subject is advanced in life or 
broken in health, death ensues from shock; and in a few instances, as when 
an artificial anus is established, it may be the result of exhaustion from 
defective nutrition. 

* Hancock on Strangulated Hernia, p. 90. 

Philadelphia Medical Times, vol. vi. p. 151. 


From a manuscript report of cases of death from strangulated hernia, furnished to me by Dr. 
Wm. H. Ford, Secretary of the Board of Health, Philadelphia. 
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Special Hernie. 


The most common varieties of hernia are inguinal, femoral, and umbilical ; 
in addition to which may be mentioned the rarer forms of the disease, namely, 
the obturator, sciatic, perineal, vaginal, pudendal, ventral, and diaphragmatic. 


Inguinal Hernia. 


Inguinal hernia constitutes a large proportion of the different varieties of 
the disease, at least sixty-six per cent. It is more common in males than in 
females, is oftener found on the right than on the left side, and constitutes 
more than one-half of all the cases of strangulation. 

There are two forms of inguinal hernia: the indirect or oblique, and the 
direct or ventro-inguinal. 

Surgical anatomy.—A brief enumeration of the anatomical components of 
the inguinal region will materially assist the reader in practically under- 
standing the subject. Let it be remembered that a hernia in passing from 
the interior to the exterior of the body follows the course of certain blood- 
vessels, carrying before it a layer of all the intermediate structures, and that 
these structures constitute its “coverings.” Inguinal hernia follows the sper- 
matic vessels or the spermatic cord. 

The leading anatomical points to be considered are as follows: 

The external abdominal ring is a triangular space situated in the tendon 
of the external oblique muscle, one branch of which is implanted upon 
the tuberosity and the other upon the crest of the pubic bone, constituting 
what are termed by anatomists the “pillars” or “columns” of the ring. 
From the edges of these pillars is prolonged a membranous structure,—the 
intercolumnar fascia,—which closely invests the cord as it passes into the 
scrotum. The different strata of tissues composing the abdominal parietes 
above Poupart’s ligament are arranged in the following order: skin, super- 
ficial fascia, tendon of the external oblique, of the internal oblique, and 
of the transversalis muscles. Underneath the last-named muscle lies the 
cord, resting upon the transversalis fascia, which separates it from the peri- 
toneum. ‘Two inches above the external ring, and one inch above the middle 
of Poupart’s ligament, the cord makes its appearance, coming apparently 
through an opening in the fascia transversalis. This apparent opening 
is the “internal ring.” If the cord be drawn outwards and downwards 
it will be seen that the transversalis fascia, like the intercolumnar fascia 
at the external ring, is continued downwards over the spermatic cord as 
a funnel-shaped prolongation, the “infundibuliform fascia.” The space be- 
tween the internal and external rings is the “inguinal canal.” At the pos- 
terior wall of the internal ring, behind the cord and running upwards and 
inwards, are situated the deep epigastric blood-vessels. The internal ring 
being situated at a greater distance above Poupart’s ligament than the 
external, the space between the two is necessarily oblique in its direction. 
(Fig. 320.) A hernia which enters the internal ring, passes along the canal, 
and presses its way through the external ring, descending into the scrotum 
or into the labium, is called a complete oblique inguinal hernia. The cover- 
ings of such a hernia consist of the different layers forming the abdominal 
walls; that is, considered from without inwards, they are skin, superficial 
fascia, intercolumnar fascia or the tendon of the external oblique, the internal 
oblique, and the transversalis muscle, or “cremaster,’—the latter consisting 
of fibres derived from the other two,—the transversalis or infundibuliform 
fascia, and, finally, the peritoneum or sac. In many cases of inguinal her- 
nia the transversalis or infundibuliform fascia does not form a covering, as 
it gives way before the descent of the bowel. When a hernia enters the 
inguinal canal through the internal ring, but does not pass out through the 
external ring, it is called an incomplete inguinal or concealed hernia. The 
coverings of this form of rupture are the same as those which belong to the 
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complete variety. It often happens that the intestine or omentum, instead 
of following the indirect course of the canal, presses directly out through the 
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Hig. s2i: 


a, tendon of the external oblique muscle with the ex- a, oblique inguinal hernia; b, direct or ventro- 
ternal abdominal ring and cord; b, ¢, skin and superficial inguinal hernia; both having descended into the 
fascia; d, tendon of the external oblique; ¢, /, internal scrotum. 


oblique and transversalis or cremaster muscle; g, trans- 
versalis or infundibuliform fascia with the cord passing 
through the internal ring, 4, behind which lies the epi- 
gastric artery, 7. 


external abdominal ring into the scrotum, forming another variety of rup- 

ture,—the direct or ventro-inguinal. (Fig. 321.) 

It is not always easy to determine whether an inguinal hernia is oblique 
or direct. If the tumor is large, the internal ring is dragged down to the 
external one, so that when the hernia is reduced and followed by the finger 
the latter seems to go directly into the abdomen. Females are said to suffer 
rarely from the direct form of the disease. There is a difference of opinion 
in regard to the coverings of this last-named hernia. Into the front of the 
linea ilio-pectinea of the pubis, directly behind the external ring, is inserted 
the conjoined tendon of the internal oblique and transversalis muscles. Some 
writers accordingly regard this tendon as constituting one of the investments 
of the rupture in question. This, however, is not the case, as the protrusion 
passes round the outer edge of the conjoined tendon. The coverings differ from 
those of the other forms of inguinal hernia only in the absence, in a great meas- 
ure, of the fibres of the cremaster muscle, the latter being, with the cord, pushed 
-. to the outer side of the ring as the hernia passes through into the scrotum. 

_ Many persons suffer from inguinal hernia on both sides. The size of the 
swelling varies much in different cases. It may be so small as scarcely 
to be recognized, and it may be so voluminous as to extend almost to the 
knees. There are not wanting instances in which both indirect and direct 
hernia existed in the same person on the same side. In cases of oblique 
inguinal hernia accompanied with an undescended testicle, that is, where the 
gland lies in the inguinal canal, the former will sometimes lie in a position 
very different from that occupied where no such complication is present; the 
obstruction presented by the testis in front forces the rupture, in order to 
obtain room, out towards the spinous process of the ilium, and, when the pro- 
trusion is largo, even down over Poupart’s ligament upon the thigh. This 
forms the intraparietal hernia of some writers. 
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In a young man on whom I operated for a strangulated hernia, the tes- 
ticle was first encountered occupying the principal part of the canal, above 
which was found the bowel turned directly back, the sharp flexion of which 
appeared to constitute the cause of the constriction. 


Scrotal Hernia.—When either a direct or an indirect inguinal hernia passes 
through the external abdominal ring and enters the scrotum, it is called a 
scrotal hernia. In such a rupture 
Fie. 822. the sac—formed from the parietal 
peritoneum—and its contents are 
placed anterior to the tunica vagi- 
nalis, with the testicle near the bot- 

tom of the scrotum. (Fig. 322.) 
Three other forms of scrotal her- 
nia are met with, which owe their 
existence to peculiarities in the va- 
ginal process of the peritoneum 
accompanying the testicle in its 
descent from the loins into the scro- 
/ tum, forming the tunica vaginalis 
testis. The first is commonly known 
mais as congenital hernia, and is due to the 

Tngalnal scrotat veaudteide  ~6=—Ss fact. that the vaginal process: dogs 

not contract around the cord and 
thus cut off communication between the cavity of the abdomen and that 
of the tunica vaginalis. Accordingly, the two cavities being continuous, the 
intestine passes down and 
Fia. 328. lies in contact with the 
testicle (Fig. 323), or may 
descend, leaving the latter 
within the canal, or even in 
the abdomen. The seeond 
form, called infantile hernia 
(though it is also seen in per- 
sons of mature age), is caused 
by the upper or abdominal 
portion of the vaginal pro- 
cess, sometimes called the 
funicular process, remaining 
open, while the lower part, 
or that near the external 
ring, is closed. The hernia 
enters the funnel-like process 
thus formed, and, pushing it 
gradually downwards until it 
. Congenital hernia, showing testicle and hernia in the same sac. is protruded into the scro. 
tum, fashions for itself a sac 
distinct from the tunica vaginalis, the testicle being below with an independ- 
ent covering. (Fig. 324.) The third variety is the encysted hernia of Cooper. 
This rupture is produced by the vaginal process closing at the internal but 
remaining open at the external ring. The hernia pushes before it the parietal 
peritoneum as in the formation of an ordinary rupture, and carries it gradu- 
ally downwards until it is protruded into the unclosed tunica vaginalis 
below, forming in this way two sacs. (Fig. 325.) This variety of the disease 
was termed by Hey, infantile hernia. 

Hernia in females—The forms of inguinal hernia which occur in females, 
and the coverings, are the same as those in males. The round ligament occu- 
pies, in the canal, the place of the spermatic cord in the male, and the labium 
the place of the scrotum. 
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Diaanosis.—There are a number of tumors which occur in the regions 
occupied by inguinal hernia and which serve in many instances to embarrass 


the practitioner. 


Infantile hernia, having the funicular process as its sac. 


Some of these can be made to appear and disappear by 


Fig. 825. 
\) % ik > : 


Encysted hernia, 


position or by pressure, which circumstance enhances the difficulty of diag- 
nosis. There are three kinds of swellings which resemble inguinal hernia. 
These may be generalized as the reducible, the irreducible, and the mixed. The 
reducible swellings are varicocele, congenital hydrocele, and hydrocele of the 
funicular sheath of the cord. 

The irreducible swellings are hydrocele and hematocele of the vaginal 


tunic, sarcocele, undescended testicle, enlarged glands, and abscess. 
The reducible swellings which simulate inguinal hernia.—The first to be noticed 
is varicocele, and the points of likeness and dissimilarity may be contrasted as 


follows: 


INGUINAL HERNIA. 


In inguinal hernia the swelling occupies the 
scrotum. 

The swelling appears in the erect, disappears 
in the recumbent position. 

Distinct impulse on coughing or in straining. 

Round or oval in form, having a smooth, uni- 
form surface and an elastic feel. 


The skin.unaltered in color. 


When reduced in the recumbent position, and 
the patient rises to the erect position, the swelling 
reappears first at the upper part of the scrotum, 
gradually descending to its bottom. 

When reduced and a finger is placed over the 

_ external ring, neither coughing, straining, nor 
standing will cause the tumor to appear in the 
scrotum. 


VARICOCELE. 


In varicocele the swelling occupies the scro- 
tum. 

The swelling appears in the erect, disappears 
in the recumbent position. 

Faint impulse on coughing or in straining. 

Elongated in form; irregular in surface; a 
soft, doughy feel, with the sensation like that of 
interlacing or contorted cords. 

The skin often haying a blue color, in conse- 
quence of the proximity of the dilated veins to 
the surface. 

On rising to the erect position after recum- 
bency, the swelling reappears first at the bottom 
of the scrotum, gradually rising towards the 
abdomen. 

When reduced and a finger is applied with mod- 
erate pressure over the external ring, the swelling 
will quickly reappear. 


The presence of omentum as a constituent of the hernial sac may cause it 


slightly to resemble varicocele, but the feel of the soft fatty tissue of the former 
is very different from that of the latter, and the impulse which hernia com- 
municates on coughing is quite unlike that received from a bundle of veins 
and the slight distention produced by any force transmitted through the 
abdominal contents. 

Congenital hydrocele may occupy either the tunica vaginalis testis or the 
funicular sheath of the cord; and in distinguishing hernia from either of 
these conditions the following considerations will aid in establishing the 
proper diagnosis : 


486 DISEASES OF THE ABDOMEN. 


INGUINAL HERNIA. CONGENITAL HYDROCELE. 


Reducible by taxis or the horizontal posi- Recedes slowly and silently. 
tion, disappears suddenly, and generally with a ' 
gurgling sound. 

Is not translucent by the light test. Is translucent by the light test. 


More difficulty may be experienced in distinguishing the hernia from en- 
cysted hydrocele. The fluid in the latter may be pressed into the inguinal 
canal, or, if confined to the canal, can be pressed up to its summit and out of 
sight, just as a hernia may be; but hydrocele, on the removal of this press- 
ure, or upon the cord being grasped below the external ring, and without 
straining or coughing on the part of the patient, will quickly reappear. Such 
will not be the case with a hernia. 

The irreducible swellings which resemble inguinal hernia.—The first swelling 
to be noticed is hydrocele. This is a very common disease, but can be readily 
distinguished from hernia by the following peculiarities: 


HERNIA. HYDROCELE, 

Commences above and descends into the scro- Commences below and rises upwards. 
tum. 

The cord cannot be felt when the hernia is in Between the external ring and the top of the 
the scrotum. hydrocele the cord can be felt. 

Impulse communicated in coughing or strain- No impulse experienced. 
ing. 

Reducible. __ Non-reducible. 

Opaque by light test. Translucent by light test. 

Hangs to the body, Stands off from the body. 

No fluctuation. Fluctuation. 


In consequence, generally, of an injury, a collection of blood may form in 
the cavity of the tunica vaginalis, constituting a hematocele. How shall we 
avoid confounding it with hernia ? 


HERNIA. HAMATOCELE. 
History of an injury not usually present. Generally the history of an injury. 
The tumor is soft, offering little resistance to Firm and resistant. 
pressure. 
Tumor moderately heavy. Markedly heavy. 
Admits of impulse. No impulse. 
Skin natural. Skin often discolored. 
Cord concealed by the tumor. Cord free and easily grasped. 
Exploration by the grooved needle reveals no Grooved needle reveals blood. 
blood. 


Sarcocele, or enlargement of the testicle, has really, except in position, few 
points of resemblance to scrotal hernia. Yet the diseases are often confounded 
with each other. The following considerations will serve to establish the lines 
of difference : 


INGUINAL HERNIA. SARCOCELE. 

Always a reducible tumor at some stage of its Always irreducible. 
history. 

The inguinal canal occupied, and the cord con- The canal unoccupied, and the cord free. 
cealed. 

Impulse on coughing. No impulse on coughing. 

Tumor light. Tumor heavy. 

Tumor soft. Tumor hard. 

Tumor has a uniform surface. Tumor has an uneven surface. 


An undescended testicle may be mistaken for hernia. The resemblance 
between the two is increased in those instances where the gland is unstable 
in its position, becoming the sport of the cremaster muscle and of the guber- 
naculum; and where sometimes it is found in the upper part of the scrotum, 
and at other times in the inguinal canal. ‘Two or three differential points 
will remove all obscurity in such a case: 


INGUINAL HERNIA. 


INGUINAL HERNIA. 


Testicle in the scrotum. 
Soft in consistence. 
Firm pressure causing no peculiar pain. 


There are cases in which the canal contains both a hernia and a testis. 
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UNDESCENDED TESTICLE. 


Absence of the gland from the scrotum. 
Hard in consistence, ; 
Firm pressure giving rise to a sickening pain. 


The 


latter is in advance of the former; and pressure will determine which is the 


gland. 


Situated above Poupart’s ligament, a little below the internal abdominal 
ring, are one or two lymphatic glands, which, by one not altogether familiar 
with tumors in this region, might be regarded as an incomplete hernia. The 
differential features of the two are as follows: 


INGUINAL HERNIA. 


No history of a previous disease, such as 
gonorrheea or syphilis, or of a local irritation in 
any part of the lower extremity. 

Direction of the tumor in the long axis of the 
inguinal canal. 

Admits of little movement at any time, and 
lies deep. 

Devoid of any great sensibility. 


Generally reducible. 
Uniformly soft in consistence, and the super- 


ENLARGED INGUINAL GLANDS. 


Usually traceable to a local irritation, or to a 
constitutional state. 


Direction of the tumor oblique to the long 
axis of the canal. 

In its commencement quite movable, and is 
superficial in position. 

During the acute stage of the enlargement is 
very sensitive and painful. 

Not reducible. 

At first hard, afterwards becoming soft; the 


skin in the early stage often of a red color and 
cedematous. 


incumbent skin of a natural color. 


In anumber of instances I have seen an abscess, having its origin in the lum- 
bar vertebre, find its way between the muscular planes of the abdomen and 
form a prominent swelling in the course of the inguinal canal. This swelling 
is diminished by the recumbent position or is susceptible of being reduced in 
size by pressure, and, when manipulated, may yield a peculiar sound. These 
facts give to such an abscess some of the signs of incomplete hernia. The 
distinction may be determined by attention to the following points : 


ABSCESS. 


Occurs in persons usually having a constitu- 
tional vice, and who have long suffered from sore- 
ness, pain in the loins, accompanied with loss of 
flesh, and with hectic symptoms. 

With fluctuation. 


INGUINAL HERNIA. 


Occurs in persons of unimpaired health, and 
without previous or premonitory symptoms. 


Without fluctuation. 


In addition to the affections now enumerated, fatty tumors are occasion- 
ally encountered in the canal, more or less connected with the cord; or the 
cord itself may become inflamed and thickened, in either case forming a 
swelling which occupies exactly the position of an incomplete hernia. The 
irreducibility of such tumors, the absence of a distinct impulse, and the differ- 
ence in consistence,—being doughy in fatty growths and very hard in inflam- 
matory disease of the cord,—will serve to distinguish such from rupture. 

TREATMENT.—Inguinal hernia, whether incomplete or complete,—that is, 
whether in the inguinal canal, in the scrotum, or in the labium,—if reducible, 
should be restored to the abdominal cavity, and there retained by a carefully- 
adjusted truss, the pad of which should be so placed as to compress the entire 
canal. A very common error committed in the application of a truss is that 
of bringing the pad so low as to rest on the pubic bone, and consequently, in 
bending, the surface of the abdomen corresponding to the inguinal passage 
recedes from the pad and allows the hernia to escape. The instrument as 
modified by Mr. Gemrig (Fig. 326), having a bearing on both inguinal re- 
gions (though lightly on the sound side), is not liable to change its position, 
and the posterior pads resting on the fleshy portions of the pelvis on either 
side of the sacrum are connected by a strap having a number of holes, by 
which the truss can be tightened or relaxed. (Fig. 327.) 

The hard-rubber truss is likewise well suited for the treatment of inguinal 
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hernia. The best patterns are those represented in Figs. 328, 329, and 
330. 

In the application of the rubber truss to an inguinal hernia of one side, 
two patterns are employed,—one in which the spring and the pad cross over 


Fic. 326. Fic. 327. 


Truss adjusted to a case of inguinal hernia. Posterior view of the truss. 


from the sound to the affected side (Fig. 331), and the other in which the 
spring and the pad come round the side on which the rupture is situated. 
(Fig. 332.) When the hernia is double, a pad is attached to each extremity of 
the spring, and when the truss is applied, a strap extends from one pad to 
the other, in order that the instrument may keep its place securely. (Fig. 
333.) 

Irreducible inguinal hernia, when in the scrotum, requires the use of a 


Rubber truss, without the dorsal pad. 


Fia. 380. 


Hard-rubber truss for single inguinal hernia. 


Rubber truss for double inguinal hernia. 


suspensory bandage,—a dressing which greatly relieves the weight and 
dragging sensations so often complained of by patients suffering from large 
herniz, and also resists, in some degree, an increase in the protrusion. When 
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the hernia remains in the canal and is irreducible, a truss with a concave 
pad (Fig. 328, a) may be worn with advantage, in the use of which the surgeon 
should see that the concavity is ample enough not to press injuriously upon 


Fig. 331. 


Truss applied to an inguinal hernia from the 
affected side, 


Truss applied to an inguinal hernia and crossing 
over from the sound to the affected side. Below, 
same truss, detached. 

. 


the tumor. Infants having hernia form no exception to the rule requiring 
an early application of a truss. If the instrument is properly fitted, and if 
the surface of the skin upon which the pad rests is well rubbed with alcohol 
and afterwards dusted with prepared chalk or with lycopodium, no appre- 
hension of excoriation or of ulceration need be felt. It is in this class of 
patients that a cure may be confidently expected, and hence the necessity 
for an early resort to the instrument. 


Strangulated inguinal hernia.—-When the hernia becomes strangulated and 
cannot be restored by taxis, an operation 
will at once become necessary. The hair Fig. 333. 
should be shaven from the pubes on the Hh 
affected side, the urine removed from the 
bladder, and an incision made, extending 
from the external ring almost to the lower 
extremity of thetumor. The different layers 
of tissue constituting the coverings of the 
hernia should be raised upon ‘the director 
and divided to the full extent of the external 
or tegumentary wound, securing at the same 
time any vessels which may spring. It is 
very improbable that the operator will be 
able to lift the stratifications of tissue in the 
order usually described, and if he could do 
so it would prove of little value. He will, 
however, be always able to recognize one 
of these coverings,—the cremaster muscle, which is separated from the sac 
only by some connective tissue, so that when this muscle is reached he 
should proceed with increased caution. When the hernial sac has been laid 
bare, the next step consists in ascertaining the situation of the stricture and 
dividing it sufficiently to admit of the reduction. In oblique inguinal hernia 
the stricture will be found in the cellular tissue external to the neck of the 


Truss applied for double inguinal hernia. 
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sac, commonly described as the internal ring, at the inner surface of the neck 
of the sac; and it is said that it may be at the external ring, or under the 
edge of the internal oblique and transversalis muscles. According to my 
own observation, it is generally situated either at the internal ring or at the 
neck of the sac. Where it is possible, the surgeon should effect reduction 
without opening the latter. In dividing the stricture, the knife must be 
guided flatwise upon the finger, and when it is fairly underneath the resisting 
band it should be turned so that it will lie exactly parallel with the course of 
Poupart’s ligament, after which its edge should be directed against the con- 
striction and pressed by the underlying digit directly upwards, in order to 
avoid wounding the epigastric artery, which lies behind and to the inner side 
_ of the hernia. 

Should symptoms of strangulation be present without any visible tumor, 
and there be grounds to suspect the existence of a concealed or an incom- 
plete inguinal hernia, the surgeon should have no hesitation in laying open 
the canal in order to verify or to disprove its existence. In such a case 
the incision should be made over and in the course of the inguinal canal, 
beginning one inch above the middle of Poupart’s ligament, and extending 
into the external ring. The skin, superficial fascia, tendon of the external 
oblique, and some of the fibres of the internal oblique and transversalis mus- 
cles, will require to be divided, when the internal ring will be exposed and 
the yupture, if present, detected. 

Should the case be one of direct or ventro-inguinal hernia, the stricture 
must be sought for at the external abdominal ring, or at the edge of the 
“conjoined tendon;” and in dividing it, the edge of the bistoury should be 
directed upwards and slightly inwards, to avoid the epigastric artery, —_ 
lies external to the rupture. 


Femoral Hernia. 


In femoral hernia, the intestine, omentum, or both, pass from the abdomen 
beneath Poupart’s ligament, and appear at the inner and anterior portion of 
the thigh. When the tumor is large, it will frequently be found to lie parallel 
with Poupart’s ligament, and sometimes to turn over that structure and rest 
upon the lower part of the abdomen. 

Anatomy.—W hen the skin and superficial fascia are removed from the front 
of the thigh, below Poupart’s ligament, the fascia lata will be exposed. Rest- 
ing upon this strong muscular envelope is the internal saphenous vein, which, 
a short distance below Poupart’s ligament, disappears from view in the midst 
of a loose mass consisting of inguinal lymphatic glands, fat, and connective 
tissue. Through this tissue also - pass the superficial epigastric, the superficial 
circumflex iliac, and the superficial pudic arteries and veins; also numerous. 
lymphatic vessels from the subcutaneous portions of the thigh, abdomen, and 
generative organs. The effect of so many structures entering and passing out 
at this point is to cause numerous perforations in the fascia, and hence this. 
mass of glandular and connective tissue is termed the eribriform fascia. When 
the fascia is carefully cleared away, a peculiar opening—saphenous, or like. 
the figure 6—is exposed in the fascia lata, at the bottom of which opening lie 
the femoral vessels inclosed in their sheath, and through which passes the saphe- 
nous vein in order to empty into the femoral. That portion of the fascia lata 
which is external to the saphenous opening is the sartorial, and that part 
which is internal to this orifice is the pectineal fascia. The inner border of 
the outer or sartorial portion is crescentic or sickle-shaped, and is called the 
falciform process, the upper extremity of which, connected to and folded 
beneath Poupart’s ligament, constitutes Hey’s ligament. (Fig. 334.) The 
space between Poupart’s ligament and the innominate bone is the crural 
arch. At the inner or pubic extremity of this arch the ligament is attached 
some distance back along the linea ilio-pectinea, forming a strong crescent- 
shaped membrane, Gimbernat’s ligament, its concavity looking outwards. 
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Passing through this crural arch, and enumerated from without inwards, 
are the iliacus internus and-psoas magnus muscles, between them the anterior 
crural nerve, and inside the femoral artery 
and the femoral vein. It so happens that 
the femoral vein does not quite reach 
to the inner boundary of the crural 
arch, or, what is equivalent, to Gim- 
bernat’s ligament, in consequence of y 
which a weak point exists at this place, i~y fi Wy 
to which the name femoral ring is ap- Aint 

lied. This ring is therefore situated > UNL] 

etween the femoral vein and Gimber- 
nat’s ligament, and it is through this 
space that a femoral hernia descends 
from the abdomen to the thigh. It is 
not possible for the protrusion to occur 
at any other part of the crural arch. 

One not familiar with the anatomical 
provisions of this part of the pelvis 
might ask, Why cannot a hernia pass 
out at any point between Poupart’s / : 
ligament and the structures which fill ,,%ho¥per’s ligaments sarhenous opening: 
the crural arch, or behind these and the _ fascia; d, pectineal fascia ; e, Hey’s ligament; /, falci- 
innominate bone? The answer to this sonar sr enigeh g, Saphenous vein, entering the fem- 
question is as follows: 

Between the peritoneal sac which contains the intestines and the muscles 
which lie in front and behind, viz., the abdominal and the iliacus internus 
and psoas magnus, is interposed a fascia, which anteriorly is called the trans- 
versalis, and posteriorly the iliac. These two unite along the inner surface 
of Poupart’s ligament, and thus render it impossible for any of the abdom- 
inal viscera to slip through beneath the ligament and that part of the crural 
arch which is occupied by the psoas and iliacus internus muscles. The space 
internal to these muscles is that portion appropriated to the passage of the 

-blood-vessels, and may be called the vascular part of the crural arch, in con- 
tradistinction to the other, the muscular part. The transversalis and iliac 
fascie, which along the muscular portion of the arch are attached to Pou- 
-part’s ligament, divide when they reach the vascular part, the iliac passing 
out upon the thigh behind and the transversalis in front of the blood-vessels, 
thus forming a sheath for the femoral artery and vein as they lie in the 
saphenous opening. To prevent any of the abdominal contents from reaching 
the thigh, either in front of or behind the vessels, two strong membranes pass 
from Poupart’s ligament and the vascular sheath in front to the iliac fascia or 
the sheath behind,—one between the artery and the vein, and the other on the 
pubic or inner side of the vein. We are thus brought to the little space be- 
tween the femoral vein and Gimbernat’s ligament,—the femoral ring,—which 
alone remains unfortified, and where alone visceral escape, except in very rare 
instances, is possible. Fig. 335 will furnish an explanation of the anatomical 
structures described in the text. Above the femoral ring an important artery 
—the obturator—is frequently met with. Though such is an anomalous posi- 
tion for this vessel, it is a very common distribution, occurring in about one 
out of every three cases, and should be remembered in all operations for stran- 
gulated femoral hernia, as in the course of the vessel from the epigastric 
to the obturator foramen, through which it passes to the thigh, it is exposed to 
injury in the act of dividing the stricture. The neck of the sac of a female 
hernia is also related to the epigastric artery and to the spermatic cord, the 
first being on its outer side, and the last above and to the inner side. 

The process by which a femoral hernia is formed is as follows. The intes- 
tine, or omentum, or both, inclosed in the peritoneum or sac, are impelled 
-against the inner part of the crural arch, and, meeting with little resist- 


‘ 
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ance at the internal ring, that is, between the femoral vein and Gimbernat’s 
ligament, gradually press through, glide underneath Poupart’s ligament, fol- 
lowing the vessels, and then, having entered the saphenous opening, come 
forward upon the thigh, forming a tumor or a swelling, more or less distinct, in 
the groin. (Fig. 336.) The coverings of such a hernia are the skin, the super- 
ficial fascia, the cribriform fascia, the subperitoneal cellulo-fatty tissue, some- 
times called the septum crurale, and the sac. Some enumerate the sheath of 


Fie. 336. 


a, muscular portion of the crural arch occupied by the 
iliacus internus; b, psoas magnus; c, crural nerve, with Femoral hernia, 
iliac fascia in front; d, Poupart’s ligament; e, femoral ar- 
tery; f, femoral vein, with the iliac and transversalis fascia 
separating at the inner edge of the muscles, g, and passing 
in front and behind the vessels to form their sheath, with 
its vertical membranous partition, h; 7, Gimbernat’s liga- 
ment; j, femoral ring. 


the vessels, called by Cooper the fascia propria, as one of the investments of 
femoral hernia. That it ever forms one of the coverings is exceedingly doubt- 
ful. I have never witnessed in my operations for strangulated femoral rup- 
ture anything which resembled this structure; and when it is considered how 
very frail is the connection of the vascular sheath with Gimbernat’s ligament, 
it is easy to understand how it must give way and allow the hernia to pass 
down. 

Femoral hernia occasionally deviates from the course which has been de- 
scribed. The tumor may remain in the saphenous opening without entirely 
displacing the cribriform fascia or coming forward upon the thigh; in 
which case it is called an incomplete femoral hernia,—analogous somewhat to 
the inguinal form of the disease which remains in the inguinal canal and is 
called incomplete inguinal hernia. Cloquet has described a rare variety of 
this rupture, in which the intestine passes behind the sheath of the vessels, 
or between the latter and the pectineus muscle; and Partridge, one where 
the protrusion takes place on the outside of the vessels. Hesselbach also 
speaks of a multilobular form, caused by portions of the sac passing through 
different openings in the cribriform fascia. So rare, however, are these 
varieties of femoral rupture that they are to be regarded rather as surgical 
curiosities than as subjects of practical interest. 

The contents of the sac of a femoral hernia differ very little from those 
of an inguinal hernia. They consist of both intestine and omentum, 
but in most cases not to the same extent as in the latter rupture; nor 
does the omentum so frequently constitute a part of the sac as in inguinal 
hernia. 

Symproms.—The existence of a femoral hernia is usually recognized by the 
presence of a firm oval swelling below Poupart’s ligament, at the inner side 
of the thigh, and between the spine of the pubic bone and the femoral vessels. 


—— 
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The exact position of the protrusion is determined by the size of the hernia. 
When large, in consequence of the resistance encountered by the attachment 
of the cribriform fascia at the lower margin of the saphenous opening, the 
swelling will either lie transversely along the lower border of Poupart’s liga- 
ment or it will turn over the latter upon the abdomen. In the last position 
it has often been mistaken for an incomplete inguinal hernia. Even small 
herniz manifest a disposition to turn upwards over Poupart’s ligament. In 
the act of coughing, an impulse is communicated to the tumor, and on per- 
cussion a distinct resonance can often be elicited. In some cases the protru- 
sion does not pass through the saphenous opening, but remains in the femoral 
ring, and consequently makes scarcely any external appearance. When such 
a condition is suspected, the investigation must be made when the parts are 
thoroughly relaxed. This can be best effected by elevating the shoulders, 
flexing the leg upon the thigh, and the thigh upon the abdomen, the knee 
being at the same time turned towards the opposite side. Ifa finger be now 
pressed into the saphenous opening and upwards under Poupart’s ligament, 
the hernia, if present, may be recognized by the characteristic impulse on 
coughing. 

Diaenosis.—Femoral hernia may be confounded with other affections 
which have their location in the groin, the most common of which are 
incomplete inguinal hernia, enlargement of the inguinal lymphatic glands, 
psoas abscess, varicose dilatation of the saphenous vein, and fatty and sar- 
comatous growths. 

Incomplete inguinal hernia is distinguished by the following characteristics : 
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When in the usual position, Poupart’s ligament 
can be recognized above the tumor. 

The form is oval or spherical, and the tumor 
lies transversely to the long axis of the thigh or 
parallel with Poupart’s ligament. 

When turned over Poupart’s ligament, if the 
tumor be drawn down towards the thigh, the 
former can be distinctly felt by the finger in its 
entire course. 

Femoral artery can be felt pulsating on the 
outer side. 

The spine of the pubis is on the inner side. 


The neck of the tumor can be traced deep into 
the thigh, below Poupart’s ligament. 

Quite movable. 

In the recumbent position, when the thigh is 
flexed on the abdomen, the mobility of the tumor 
is materially increased. 

Most common in the female. 

Most common in mature life. 


INCOMPLETE INGUINAL HERNIA. 


Poupart’s ligament is recognized below the 
tumor. 

The form is oblong, and the tumor lies oblique 
both to the longitudinal axis of the thigh and to 
Poupart’s ligament. 

Should the tumor cover Poupart’s ligament, it 
must be raised up in order that the latter shall 
be felt. 


Femoral artery is some distance below. 


The spine of the pubis is on the outer side when 
the hernia is in the ring. 

The neck of the tumor is more superficial, and 
above Poupart’s ligament. 

Not much mobility. 

Under a similar position the mobility of the 
tumor is not materially increased. 


Most common in the male. 
Common at all periods of life. 


Much information may also be gained by examining the respective rings, 
in order to ascertain if they are unoccupied, by drawing upon the protru- 
sion and at the same time watching the effect upon the contiguous parts, 
whether the tension of the soft parts is in the direction of the thigh or in 
that of the abdomen, and by carefully noticing the direction of the impulse, 
whether downwards or forwards in the course of the thigh, or downwards 
and inwards towards the external abdominal ring. When the hernise which 
have been described are reducible, little difficulty can arise in forming the 
proper diagnosis, as the finger will determine the unoccupied ring, and, by 
commanding it, prevent the return of the tumor, either in standing or in 
coughing. 

Enlargement of the inguinal glands has, in my experience, been more fre- 
quently confounded with femoral hernia than any other swelling in this 


region. The signs of the two may be contrasted as follows: 
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FEMORAL HERNIA. 


Unless strangulated, a painless tumor, without 
discoloration of the skin or undue sensibility to 
the touch. 

A smooth, regular, and somewhat elastic swell- 
ing. 


Pulsation of the femoral artery external to the 
tumor. 

Impulse communicated on coughing; tumor 
deeply situated. 

If reducible, the disappearance of the swelling 
effected by posture or taxis. 

Tumor rendered more fixed by extension of the 
limb. 


ENLARGED INGUINAL GLANDS. 


Acute adenitis is painful, and the superim- 
posed skin is red and sensitive to the touch. 


An irregular swelling, the individual glands of 
the group often being recognized by the fingers, 
and having a hard feel. 

Pulsation of the femoral artery beneath and to 
the inner side of the tumor. 

No impulse communicated on coughing; tumor 
superficial. 

Not affected by position or by taxis. 


Tumor not affected by straightening the limb. 


Hernia and enlarged glands may coexist, in which case the diagnosis would 


be rendered more perplexing. 


If symptoms of strangulation be present in a 


case of enlarged glands, an exploratory incision should be made, in order to 


remove all uncertainty. 


Psoas abscess is frequently mistaken for femoral hernia. Such an error 


betrays considerable anatomical ignorance, notwithstanding that there are 
several points of resemblance between the two diseases. For example, both 
tumors are below Poupart’s ligament ; both are without discoloration of the 
skin, and without undue sensibility ; both are, at some stage, diminished by 
recumbency and pressure; and both receive an impulse on forced expiration. 
Here, however, the resemblances cease. The broad distinctions are as follows: 
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No previous history of lumbar pains or im- 
paired health, 


When reduced, the swelling recedes with a sud- 
den slip, and often with a gurgling noise. 

Without fluctuation. 

Internal to the femoral vessels. 


PSOAS ABSCESS. 


Obscure pain in the back and the loins, and a 
gradual failing of the strength and vigor of the 
body. 

Disappears slowly and noiselessly. 


With fluctuation. 
External to the femoral vessels. 


The last distinction is the most important, as a psoas abscess following the | 
sheath of the psoas muscle will be conducted beneath the outer part of the 
crural arch,—that part occupied by the psoas and iliacus internus,—and of 
course external to the femoral artery and vein, whilst a femoral hernia, fol- 
lowing the course of the vessels, will pass through the inner part of the arch 
to the thigh internal to the femoral vein and artery. Should a pelvic abscess 
pass through the obturator foramen, or through the femoral canal, the task 
of distinguishing the disease from hernia would be more difficult; but a care- 
ful inquiry into the previous history of the patient, and the use of the exploring 
needle, will satisfactorily declare the nature of the tumor. 

From varix of the saphena magna, femoral hernia may be distinguished by 
attention to a few contrasted points: 
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Marked impulse on forced expiration. 

Not removed by pressing the tumor down- 
wards. 

Not affected by pressing on the saphenous vein 
below. 

No varicose condition of the vein below the 
tumor. 

When restored by the recumbent position, will 
not beapieer when the patient rises to his feet if 
the saphenous opening be blocked by the finger. 


VARIX OF THE SAPHENA MAGNA. . 


Slight impulse on forced expiration. 

Temporarily disappears by pressing the swell- 
ing downwards. 

Temporarily diminished by pressing on the 
vein below. 

Varicose state of the vein below the tumor. 


After subsiding under similar circumstances, 
cannot be prevented from returning by pressure 
over the saphenous opening. 


Fatty growths are frequently seen in the femoral region of the thigh, and 
occasionally occupy the saphenous opening. The differential peculiarities 


may be arranged as follows: 
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FEMORAL HERNIA. ADIPOSE TUMOR. 
Elastic in its consistence. Doughy in its consistence. 
Having a regular or uniform surface. Often made up of lobules. 
Impulse on coughing or straining. No impulse on coughing or on straining. 
Always reducible at some period of its history, Never reducible, or if so, admits only of being 


and when restored to the abdomen does not re- pushed into the saphenous opening, reappearing 
turn except in the standing position, oruponsome immediately after the removal of pressure, with- 
forcible effort at straining or coughing. out reference to position, ete. 


Sarcomatous and other malignant tumors occupying, as they frequently do, 
the front of the groin, have been sometimes mistaken for hernial tumors. 
Their rapid growth, irregular surface, peculiar configuration of the surface- 
veins, and, after a time, the purple discoloration of the overlying skin, together 
with their irreducibility and their distance from the saphenous opening, are 
sufficient to establish a just distinction between such morbid growths and 
femoral rupture. 


TREATMENT.—The treatment of reducible femoral hernia consists in the 
application of a proper truss. The pad should be smaller than that used for 
inguinal hernia, and decidedly more convex, in order that it may command 
the saphenous opening. It should be placed at nearly a right angle with 
the spring, so that the pressure may be exerted in the long axis of the fem- 
oral passage, just at the inner edge of the vessel and immediately below Pou- 
part’s ligament. Asin inguinal hernia, the truss should encircle the pelvis, 
resting in the concavity which exists below the crest of the ilium. (Fig. 337.) 
Nothing beyond the retention of the hernia 
can be expected from any apparatus what- Fig. 337. 
ever, as the femoral ring, lying as it does 
beneath Poupart’s ligament, cannot be sub- 
jected to a compression sufficient to effect its 
occlusion. 

In irreducible femoral hernia the concave 

ad should be worn, in order to prevent an 
increased protrusion. In the event of an ac- 
_cident happening to a truss, rendering it in- 
adequate to retain the rupture, a conical 
compress, placed over the saphenous open- 
ing and secured by a spica of the groin, can 
be extemporized with advantage. Sr 

Strangulated femoral hernia.—In no form of Tras forfenipral heriia applied: 
strangulated hernia is time so important as 
in the one under consideration. The constriction to which the intestine is 
subjected by the dense aponeurotic membranes which bound the femoral 
rings and canal, increased by the sharp angle which the sac is compelled to 
make as it emerges through the saphenous opening, is sufficient, in many in- 
stances, to destroy the life of the hernial contents in a few hours. I always 
approach a case of femoral hernia, which has been strangled for more than 

thirty hours, with great distrust as to the result, and especially so when the 
tumor is of recent origin. 

In attempting reduction, the patient should be placed under an anesthetic, 
the head and shoulders well raised, the leg on the affected side flexed upon 
the thigh, and the latter bent upon the pelvis, with the knee turned inwards 
towards the opposite side. This position insures the most complete relaxa- 
tion of the structures about the saphenous opening. The surgeon now draws 
the tumor down upon the thigh,—should it have turned up over Poupart’s 
ligament,—and then, after using steady, gentle compression to its sides for 
one or two minutes, pushes it backwards into the external femoral opening, 
and at the same time upwards in the direction of the internal femoral ring. 
The reduction will be favored by placing the thumb and fingers of the other 
hand on the margin of the saphenous opening, in order to prevent the contents 
of the hernia from overlapping its sides. To secure the full benefit of taxis, it 
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is absolutely necessary that the practitioner should understand the anatomical 
peculiarities of the femoral region. The three movements demanded for re- 
duction, by the relation of the hernia to the region through which it descends, 
are the following,—downwards, backwards, and upwards. If these have been 
properly tested for six or eight minutes without success, an immediate resort 
to the knife will be necessary. 

OPpERATION.—The patient should be brought close to the edge of the bed, 
or he may be laid across the bed, with the limbs resting on a chair or a stool 
placed at its side. A vertical incision is next made over the entire length of 
the tumor, beginning a little above Poupart’s ligament. The layers requiring 
dissection are the skin, superficial fascia, and cribriform fascia. These should 
be raised and incised with great care upon a grooved director, displacing 
with the point of the instrument any glands or masses of fat which may be 
in the way of the dissection. Occasionally the superficial pubic vessels will 
require a ligature, though the bleeding is usually very slight in this opera- 
tion. After exposing the sac, the surgeon must seek for the stricture, which 
is generally found to consist of the upper horn of the falciform process of 
the sartorial part of the fascia lata, commonly called Hey’s ligament, or at 
Poupart’s ligament. I have never met with a case in which the constriction 
was at Gimbernat’s ligament. The sac should now be pressed down with the 
fingers of one hand, while the probe-point of the hernia bistoury is slid flat- 
wise under the overarching fascia above, and its edge turned against the 
tense membrane with sufficient firmness to produce a slight division of its 
structure, after which the parts can be stretched to the required extent if 
the first nick is not sufficient. An attempt should now be made to effect re- 
duction without opening the sac; failing in this, the sac must be divided 
and its contents exposed. This accomplished, the surgeon will introduce the 
index finger into the neck of the sac, and, finding the stricture to be there, 
proceed to relieve it in the same cautious way as when at Hey’s or Poupart’s 
ligament. In using the knife for the purpose, the position of the blood- 
vessels must be kept in mind. The position of the femoral vein, to the 
outside of the hernia, renders an incision in that direction dangerous. The 
division should always be made directly upwards. The artery most exposed 
to injury is the obturator, which is derived from the epigastric and passes 
over the neck of the sac to the thyroid foramen. As this anomaly is a very 
common one, the operator should always act as though it were present, and, 
to avoid wounding the vessels, should blunt the edge of the knife by drawing it 
over his forceps. The instrument will thus be rendered too dull to harm the 
artery, and yet will be sufficiently sharp to divide a tense membrane like 
the stricture. The hernia having been returned into the body, the parts 
should be tacked together with a few stitches of the interrupted suture, 
and a compress applied, to be maintained lightly in place with two strips of 
adhesive plaster. The objection to the spica roller is that it prevents the 
escape of discharges from the wound. 


Umbilical Hernia. 


Two varieties of hernia appear in the median line of the body,—the wm- 
bilical and the median ventral. Umbilical hernia may be both congenital and 
acquired. 

The congenital form of hernia is often associated with other defects in de- 
velopment, and is caused by an imperfection in the umbilical cicatrix and in the 
recti muscles allowing a portion of the abdominal contents to pass through 
the orifice, and by separating the umbilical artery and veins to form for itself 
a cavity in the connecting cellular and gelatinous tissue of the cord. The 
absence of the skin, and the translucent nature of the uniting substance of 
the umbilical cord, will admit of the hernial contents being seen within its 
substance. So delicate is this covering which incloses the intestine that it 
has been known to give way and leave the bowel uncovered. 

Acquired umbilical hernia is met with both in infants and in adults. 
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The infantile form of the disease may immediately follow birth, even be- | 
fore the foetus is separated from its placental connection,—a fact which sug- 
gests the propriety, on the part of the accoucheur, of always examining the 
umbilical end of the cord, in order to ascertain if such a hernia exists, since 
otherwise the intestine might be included in the ligature which surrounds 
the funis. Usually, however, infantile umbilical rupture appears in four or 
five months after birth, or before the constituents of the umbilicus have 
become firmly cicatrized to the surrounding structures. 

The disease is usually caused by crying or by straining, and hence its 
frequency in children who suffer from colic or intestinal tenesmus. 

Umbilical hernia of adults—Women are very much oftener the subject 
of the disease than men; and the obese suffer oftener than the spare. 
Females who have borne children are most disposed to this rupture. In every 
hundred cases of hernia, five or six will prove to be of the variety under con- 
sideration. The size to which umbilical hernie grow, especially on very fat 
persons, is remarkable. The sac contains omentum, a portion of the large 
and small intestine, and occasionally the stomach, spleen, and liver. Gay 
and Nourse each found the latter in an umbilical hernia, and Professor Gross 
records a case in which the sac contained the gravid uterus at nearly full term. 
The weight of the tumor when large 
drags the umbilicus down very much Fia. 338. 
below its usual situation. (Fig, 338.) Con- 
siderable discrepancy of opinion has ex- 
isted in reference to the coverings of an 
umbilical hernia. De la Faye, and, later, 
Petit, denied the existence of a hernial 
sac, alleging that the peritoneum was 
always torn. This accident, no doubt, 
does sometimes occur, but it is by no means 
common. On the contrary, the presence 
of a peritoneal covering has not only been 
demonstrated by Cooper and by Scarpa, 
but has also been amply confirmed by 
many later writers. In addition to a sac, 
the hernia is covered by cellular tissue 
and the skin. In large hernie the superin- = \\“ 
cumbent parts sometimes become greatly Umbilical hernia. 
attenuated, the peritoneum and fascia dis- 
appearing by absorption, in which case the contents of the tumor are almost 
directly in contact with the skin; a fact of some importance, and inculeating 
caution when it becomes necessary to operate in cases of strangulation. This 
thinning of the tissues may eventuate in ulceration and sloughing. Such 
was the result in an Irishwoman who was at one time under my care. When 
the slough dropped off, a portion of omentum slipped through the opening, 
and, becoming constricted, caused symptoms of strangulation, for which I 
_ was obliged to operate. 

Symproms.—The signs of an umbilical hernia are generally very distinct, 
and consist of a convex, irregular, or pyriform swelling, protruding at the 
navel, varying in size from that of a marble to that of the adult head, in- 
creased on coughing or by an energetic expiration, yielding both a resonant 
and a flat sound on percussion, and in its early stage receding during recum- 
beney, or susceptible of being reduced by pressure. It is frequently accom- 
panied with colicky pains, flatulency, and nausea. 

Dr1aanosis.—Umbilical hernia is not likely to be confounded with any other 
affection, though the presence of a fatty or a malignant tumor, when situated 
in this region, might embarrass one not conversant with such diseases. The 
fatty tumor is generally lobular; yields a uniformly flat percussion ; commu- 
nicates no impulse; is not affected in size by coughing or straining ; nor is it 
reducible. In malignant disease the induration is unlike the mixed elastic 
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'and doughy feel of a hernia. In addition, the immobility and irreducibility 
of such a tumor, and the absence of any increased protrusion during acts of 
forcible expiration, are quite sufficient to distinguish it from rupture. 


TREATMENT.—For cases of congenital umbilical hernia there are two plans 
of treatment,—by compression and by ligature. The first is to be preferred, 
being less likely to induce peritonitis. The hernia must be pressed from 
the cord into the abdomen, and while an assistant retains the sides of the 
aperture in close contact a conical compress is laid over the navel and re- 
tained in place by a broad strip of adhesive plaster extending around the 
body of the child. When the ligature is used, two or more pins are passed 
through the sides of the abdominal opening,—care being taken not to wound 
the peritoneum,—and the parts are drawn together by threads, after the 
manner of the figure-of-eight suture. 

In infantile hernia, a truss should be applied immediately on the appear- 
ance of the disease, with the almost certain prospect of effecting a cure. 
have long been in the habit of using a very simple contrivance, and one 
which demands scarcely any skill to construct. A cork about one inch in 
diameter is cut into a plano-convex form, three-quarters of an inch thick 
from the base to the summit; its flat surface is then placed upon the centre 
of a strip of porous plaster three inches wide and sufficiently long to en- 
compass the body of the patient. I prefer this plaster to the ordinary adhe- 
sive material. The exposed part of the cork should next be covered by a 
piece of soft chamois leather, which can be stitched in a circular manner 

Fucks to the plaster. (Fig. 339.) In the ap- 
sige plication of this dressing the pad or 
cork should be placed directly over 
the navel, and the two ends of the 
plaster carried round the body during 
- the act of expiration, by which it will 
Form of the cork-pad bandage for infantile umbilical be fixed with sufficient tightness to 
eer? insure the necessary pressure. Such 
a dressing will maintain its place securely for four or five months, when it can 
be renewed. This simple contrivance I have found to prove more satis- 
factory than the umbilical truss so commonly applied in cases of infantile 
rupture. A very common defect in the pad of the ordinary instrument is 
its long nipple-shaped process, which by acting as a wedge is calculated to 
prevent closure of the umbilical aperture; and when this truss is used, care 
should be taken that a convex block be substituted for the conical one. 

In the management of umbilical hernia in the adult, a truss should be 
early applied, as there is always a strong tendency in the rupture to increase 
in size and to become irreducible from adhesion of its contents either to the 

sac or to each other. There are two trusses 

Fia. 840. which answer well as means of retention in 

> ordinary cases. One consists of a convex pad 

two inches or two inches and a half square, 

» having elastic bands attached to surround the 

body ; the other is a large concave pad, with a 

» convex prominence in its centre (Fig. 340), 

which is placed over the umbilicus and retained 

Umbilical truss, in place i. two steel springs surrounding the 
body. (Fig. 341.) 

It is, however, the umbilical herniz of very obese women, with pendulous 
abdomen, which so often perplex the surgeon. In such something more than a 
mechanism to control the hernial aperture is needed. There is required a 
general support for the entire abdomen. A few years ago I had Mr. Seeley, 
of this city, prepare an apparatus which has given me great satisfaction in 
eases of both reducible and irreducible umbilical rupture. For the first, or 
reducible form, an oblong hard-rubber convex pad, three inches long by two 
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and a half inches wide, and having two studs, one at each end, is fastened 
to an elastic bandage shaped so as to be adapted to the form of the abdomen 
and capable of being tightened by straps and by buckles placed at each side, 
designed to unite the front with the back part of the bandage. Two steel 
springs covered with hard rubber, having a slot at one end and a pad at the 
other, with a connecting strip of leather, complete the apparatus. To apply 


Fria. 341. 


Umbilical truss applied to the body. Side-view of the apparatus applied for reducible 
umbilical hernia, 


this truss, the hernia should be pushed back and the pad be laid over the seat 
of the protrusion; next the elastic bandage must be drawn up, by means of 
the side-straps and buckles, sufficiently far 
to give the requisite support, after which the Fig. 343. 
steel springs are placed around the body, the 
pads resting on each side of the spine poste- 
riorly, and the slots slipped over the two 
studs on the anterior convex block. (Fig. 
342.) In cases of irreducible hernia, where 
the object is to prevent the increase of the 
tumor, it is only necessary to substitute a 
hollow pad for the convex one. (Fig. 343.) 
In all other respects the apparatus is the 
same as that described for reducible forms 
of the disease. In place of the hard-rubber 
concave pad, I direct one to be formed out 
of gum-wood, which can be readily prepared 
of any size by a turner. 

Persons suffering from large irreducible 
umbilical hernia are frequently harassed with 
symptoms which simulate those of strangu- 
lation, such as abdominal pains, flatulency, 
tenderness over the rupture, constipation, = 
and frequently vomiting. These phenomena _ fom, conenve pad for {rreduetble umbilt- 
are generally the consequence of some im- and above, the same applied to the body. 
prudence in diet, the intestine becoming dis- 
tended with gas, or perhaps from its coils becoming entangled with the omen- 
tum. In such cases evacuations from the bowels should be solicited by large 
injections of warm water containing salt, or of flaxseed-tea and turpentine. 
The abdomen should be covered with hot fomentations, and small doses of 
calomel and opium (one-sixth grain of calomel and one-fourth grain of opium) 
administered every hour until relief is obtained. Persons having such hernize 
should be counseled to exercise the greatest care in regard to articles of food. 
Everything calculated to produce flatulency must be discarded, and daily 
alvine evacuations secured. 
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Strangulated Umbilical Hernia—Of one hundred cases of strangulated 
hernia, about six or seven will be of the umbilical variety. The symptoms 
of strangulation are often of a slow or chronic character, rather, indeed, 
those of obstruction than of strangulation. These are nausea, vomiting, 
and severe colicky pains in the rupture, the latter becoming very intense, 
either generally or at some particular part, together with constipation. 
These symptoms may continue for two or three days, and yet the patient 
be conducted safely through the attack without a resort to the knife. In 
most cases of umbilical hernia a considerable amount of omentum is present 
in the sac with the bowel. The former, lying as it does as a broad membrane 
immediately between the intestines and the umbilicus, is liable to be protruded 
through the orifice of the navel, or through an opening in the linea alba, in 
such a manner as to invest the peripheral surface of the intestine like one 
of the coverings, rather than to be projected as a fold, the form in which it 
generally appears in other varieties of hernia. The pseudo-strangulation 
may be produced by an error of diet, the bowels becoming filled with gas, 
or, if the rupture be an irreducible one, by an additional coil of intestine 
entering the sac, or by some entanglement of the contents. Whatever the 
cause, not a moment is to be lost in overcoming the difficulty. The patient 
should be placed under the influence of an aneesthetic, the head and the 
shoulders raised, and the limbs drawn up so as to relax the abdominal parietes. 
The surgeon next grasps the tumor with one or both hands, according to its 
bulk, and, after drawing it forward in order to elongate and consequently 
narrow its contents, he compresses it with a view to displace the flatus, and, 
lastly, pushes the contents of the rupture upwards and backwards. If a 
certain portion of the hernia be more tense and resistant than the rest, the 
taxis should be addressed to that part, as it is highly probable that the obstruc- 
tion is dependent upon the presence of a loop of intestine in addition to that 
ordinarily within the sac. Should the taxis fail, calomel and opium offer a good 
prospect of success. One-fourth of a grain of each, given every hour until 
twelve or fourteen consecutive doses have been taken, accompanied by the 
application of ice in a rubber bag or in a bullock’s bladder to the tumor, will 
frequently result in the subsidence of all the symptoms, or will enable the 
surgeon, when, after twelve hours, he renews the taxis, to accomplish with 
ease the reduction of a part or the whole of the hernia. In two instances, 
in the case of a lady whose umbilical hernia had become strangulated and 
where taxis had failed, I was able to restore the rupture by renewin 
the manipulation fourteen hours later, calomel and opium having been ad- 
ministered and cold applied locally during the interval. Great benefit is 
occasionally derived in these cases from administering, after the first five or 
six hours of the above treatment, a large enema of flaxseed-tea and turpen- 
tine. The stimulus of the injection appears to excite a peristalsis, which is 
imparted to the implicated intestine, if the latter be not too tightly con- 
stricted, and favors the ee of the contained gas. When the symptoms 
become more acute, as will be manifested by obstinate vomiting, often ster- 
coraceous, by increase of pain, and by febrile disturbance, the only hope for 
the patient is in an operation. 

OprERATION.—<An incision should be made exactly in the mesial line, com- 
mencing two inches above the upper part of the tumor and terminating some 
two or three inches below, upon the surface. As the coverings are often 
greatly attenuated, the knife must be used with caution. The different layers, _ 
consisting of the integument and the subcutaneous adipose tissue, being raised 
and divided on the director, the linea alba and then the sac will be exposed. 
Clearing away with the director any bands of connective tissue which may 
still remain adherent, the finger should search for the tendinous margin of 
the umbilical opening, where perhaps the constriction will be found, and, if 
so, it may be relieved by passing between the tendon and the sac the usual 
herniotomy bistoury and cutting in a direction away from the hernia. It 
will be fortunate if the reduction can be effected without dividing the sac, 
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for when the latter becomes necessary the doom of the patient is probably 
sealed, death following in almost all such cases. If, however, the strangula- 
tion cannot be overcome without such a resort, there is no alternative but 
to lay it open and divide the stricture within. If the contents are found 
extensively adherent, no further attempts at reposition should be made; the 
constriction being relieved, the intestine or omentum may be allowed to 
remain in the unreduced state. Before deciding upon this course, however, 
the surgeon should carefully unravel the one from the other, to determine 
their irreducibility. If the intestine has become gangrenous, it is to be 
treated in the same manner as in other forms of rupture under similar condi- 
tions. Holmes* records a case of strangulation which was referred to an 
umbilical hernia, but which afterwards was found to be within the abdomen, 
and suggests that where, under a like misapprehension, the umbilical sac is 
opened and no explanation for the strangulation is found, the finger should be 
carried into the abdomen in search of the constriction, as was once done suc- 
cessfully by Mr. Bryant. Anomalous cases are occasionally met with in which 
the hernia is bilobed and the constriction is caused by the separating band; 
and in still rarer instances the rupture, though forming a single swelling, has 

assed through two distinct openings in the median line contiguous to each 
other. After the operation is completed, and if the contents are in a sound 
condition, the parts should be brought together by the interrupted suture, 
and supported by a light compress and a broad bandage, or by a strip of ad- 
hesive plaster. 


Ventral Hernia. 


Ventral hernia may appear at any part of the abdominal walls. The 
usual situation of such, however, is in the course of the linea alba, and, for 
anatomical reasons, oftener above than below the umbilicus, the recti muscles 
diverging from each other as they ascend to their thoracic attachment, and 
leaving the “white line” less protected in this region. In the lumbar region 
there is a small space posterior to the angle formed by the intersection of 
the external and internal oblique muscles, which occasionally admits of a 
protrusion, forming a lumbar hernia. 

The Germans describe a form of ventral hernia not entitled to that dis- 
tinction, as it consists of an extreme extension or stretching of the entire 
anterior abdominal walls. 

Causes.—Generally this form of rupture is the result of wounds weaken- 
ing the parietes, or of the stretching of the tissues incident to the partu- 
rient state. I have seen such herniz form after Cesarean section, and in 
one case of the kind was obliged to operate for a strangulation of the mass. 
A lady was recently under my care in whom, judging from the size of the 
swelling, all the intestines were external to the abdomen, having passed 
through the linea alba, forming a pendulous tumor, which lay between the 
thighs. The contents of this protrusion could be returned, and the edges 
of the recti muscles distinctly felt by the fingers. : 

_ Contrents.—The contents of a ventral hernia do not differ in any particular 

from those of other varieties of the disease, except when small, when it is 
said that the omentum alone is the usual occupant of the sac. “Hoin and 
Garengeot speak of one form of the affection in which the stomach alone 
constitutes the tumor, an inference drawn from the gastric irritability which 
is present. Scarpa, however, could discover no reason why, in such a case, 
other portions of the intestinal tube may not be included, and states that no 
dissection has ever been made to prove the contrary. The irritability of the 
stomach he considers to be merely sympathetic. The locality of the protru- 
sion, on the left side of the ensiform cartilage, constitutes the only difference 
from hernia in the median line, 

The coverings of a ventral hernia are the skin, the subcutaneous cellulo- 


* Surgery, p. 650. 
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adipose tissue, and the peritoneum; when the rupture occurs in the lumbar 
region, some of the fibres of the transversalis muscle may be added. 

entral hernia, when in the linea alba, can be distinguished from the umbil- 
ical form of the disease by the following peculiarities. Ventral hernia becomes 
a pedunculated swelling when it attains to any great size; umbilical hernia 
retains its spherical or round figure without regard to bulk. Ventral hernia, 
passing through a slit-like opening in the linea alba, possesses a neck which 
is somewhat oblong or flattened, whereas umbilical rupture, passing through 
the umbilical ring, is round in shape, and the edge of the circular aperture 
can be distinctly felt by the finger. Umbilical hernie increase in volume 
much more rapidly than do the ventral, and cause a marked change in the 
appearance of the navel. As in umbilical rupture, so in ventral, the patient 
is often annoyed by gastric and intestinal irritation, giving rise to flatulent 
colic, constipation, and sometimes nausea. 

TREATMENT.—Reduction is best accomplished by placing the person in the 
recumbent posture, relaxing the parts by position, and applying pressure or 
taxis to the-swelling. Should it not recede spontaneously when restored to 
the abdomen, a truss similar to that used for umbilical rupture will be neces- 
sary to the patient’s safety. Ifthe protrusion be situated at some other point 
than the median line, the instrument will have to be modified to answer the 
peculiarities of the case. 


Obturator Hernia,—Obturator or thyroid hernia passes from the interior 
to the exterior of the pelvis through an opening in the upper part of the 
thyroid membrane, occupied by the obturator artery, vein, and nerve. The 
position of the hernia is such that it is clearly recognizable only when the 
tumor is of considerable size. The sac is formed by the peritoneum, and 
its contents may be either intestine or omentum. The coverings consist of 
the skin, subcutaneous cellular tissue, fascia lata, pectineus, and adductor 
longus muscles. The relation of the obturator vessels and nerves to the 
neck of the sac is not always uniform. In the fifteen cases collected by 
M. Vinson, the vessels were situated in six cases on the inside, in six on the 
outside, and in the remaining three behind the sac.* 

Symproms.—Obturator hernia would scarcely be suspected unless the atten- 
tion of the surgeon were called to its possible existence by the symptoms 
of intestinal or omental strangulation being present, without there bein 
any rupture in the ordinary hernial localities. When such signs exist, an 
are found associated with an appreciable fullness and hardness in Scarpa’s 
triangle, with the femoral artery pulsating in front, the femoral and inguinal 
rings being free, and perhaps some pain experienced along the inside of the 
thigh, answering to the distribution of the obturator nerve, the existence of 
an obturator hernia may be inferred. As other forms of hernia may coexist 
with the thyroid, a careful diagnosis in a case of strangulation of the latter 
could be reached only by finding the former reducible. This form of rupture 
rarely occurs in persons under forty-five or fifty years of age. It is sup- 
posed that the wasting of the muscles about this time of life has something 
to do in its production. Operations have been frequently performed to re- 
lieve the strangulation of obturator hernia. M. Obré+ was able to diagnose 
a case of this kind in consequence of discovering, on a comparison of the two 
thighs of a patient suffering from signs of intestinal strangulation, a little 
more fullness of the Scarpa space on one side than on the other. Guided 
by these appearances, he operated with success. Mr. Bransby Coopert also 
operated successfully on a case of obturator hernia at Guy’s Hospital. In 
this instance the fibres of the pectineus muscle appeared to have caused the 
stricture, as after their division the hernia underwent spontaneous reduction. 
Mr. Birkett has collected twenty-five cases of strangulated thyroid hernia, 

# Nélaton’s “ Blémens de Pathologie Chirurgicale,” vol. iv. p. 403. 


+ Medico-Chirurgical Transactions, vol. xxxiv. p. 232. 
{ Medical Times, vol. i. p. 113, 1853. 
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and others are occasionally noticed in medical journals: so that the disease 
cannot be regarded as extremely infrequent. 

TREATMENT.— W hen reducible, the rupture should be returned by elevating 
the pelvis, flexing the limb upon the abdomen, and making firm pressure 
downwards and upwards. To prevent a recurrence of the protrusion, a 
truss must be worn with a conical pad so adjusted as to press backwards 
and upwards. Holmes states that Mr. Kingdon has in five instances reduced 
thyroid hernia. 

When there is reason to infer the existence of a strangulated obturator her- 
nia, an incision three inches in length should be made in front of the thigh, 
over the saphenous opening, extending from Poupart’s ligament downwards, 
dividing in succession the skin, the superficial fascia, and the fascia lata 
femoris. The pectineus and the adductor muscles, being now exposed, should 
be raised and severed sufficiently to expose the sac, when the reduction may 
be effected by nicking the seat of stricture, which, as nearly as can be ascer- 
tained from the cases collected, and from the anatomical peculiarities of the 
region, will be found in the edge of the thyroid membrane, at the neck of the 
sac, or in the fibres of the pectineus muscles. 


Ischiatic Hernia.—In this form of rupture the hernia passes through the 
great sacro-ischiatic foramen in the course of the sciatic blood-vessels, below 
the pyriformis muscle, and is concealed by the gluteus maximus. Such cases 
are exceedingly rare, and perhaps would never be recognized. Sir Astley 
Cooper records a fatal case of strangulated ischiatic hernia which was dis- 
covered only after death. The dissection in this instance showed the existence 
of a sac, the mouth of which lay in front of the internal iliac artery and be- 
tween the obturator artery and veins,—the former being above and the latter 
below. The application of a truss in the event of such a rupture being diag- 
nosed would be of doubtful utility, as the pressure of a pad-could not be 
made so as to command the outlet with any degree of certainty. Should a 
gluteal hernia occur, it would differ from the ischiatic variety only in escaping 
from the pelvis above the pyriformis muscle. — 


Diaphragmatic Hernia.—There are three ways in which the abdominal 
viscera may enter the chest, constituting this form of hernia: first, from a 
congenital imperfection in a portion of the diaphram, usually on the left 
side; second, by a dilatation of some one of the natural apertures through 
which pass the cesophagus, aorta, and ascending cava; and, third, by a wound 
of the muscle. When from the last-named cause, such hernie are usually 
fatal; though I have given a case, under the head of abdominal wounds, in 
which a person lived many years after an accident of this kind. There are 
no means of determining with certainty this form of hernia; though the 
intestinal disturbance, and the existence of tympanitic and gurgling sounds 
within the thoracic walls, together with the presence of great thirst, would 
serve to render probable the existence of this affection. ven if it were 
recognized, the surgeon would be powerless to relieve his patient without an 
operation, which would, in all probability, prove as fatal as the disease itself. 


Pudendal Hernia is occasionally seen forming a tumor in the labium, which 
it reaches by passing down between the vagina and the ramus of the ischium. 
It can be recognized by the impulse communicated on coughing, by its soft, 
elastic feel, and by its reducibility on pressure applied close to the inner 
edge of the ramus of the ischium. I have never been able by any contri- 
vance to prevent the return of the hernia after reduction. An oblong com- 
press applied over the labium and retained by a T bandage, or an ivory pad 
attached to the truss, sometimes worn for prolapsus ani or for hemorrhoids, 
may be employed; but either will be found unsatisfactory, and will soon be 
laid aside. I have never seen any disability arise from the presence of such 
a rupture; but my experience in this variety of hernia is quite limited. 
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Vaginal Hernia.—In this rupture the tumor does not descend so low as in 
the pudendal variety. It is situated within the orifice of the vagina, en- 
croaching upon this canal, and is a soft, compressible tumor, having an im- 
pulse on coughing, and easy of reduction, though quickly reappearing on the 
removal of pressure. The course of this hernia corresponds to the space be- 
tween the rectum and the uterus, and, when it does not arise from a congenital 
imperfection of the parts, is doubtless most commonly caused by the over- 
stretching of the vaginal walls and the underlying connective tissue, in par- 
turition. A protrusion of the bladder frequently occurs in the female, which 
must not be confounded with vaginal hernia. The distention of the former 
by the accumulation of urine, and its collapse after the passage of that secre- 
tion, together with the fact that the catheter can be carried into the swelling 
through the urethra, will serve to establish the distinction. 


Perineal Hernia appears in the perineum, a little to one side of the raphé, 
forming a noticeable swelling, of a round shape, between the bladder and the 
rectum in the male, and between the rectum and the vagina in the female. 
The route followed by this form of rupture before reaching the perineum is 
along the inner surface of the levator ani muscle. It is this muscle which 
prevents the protrusion from passing into the ischio-rectal space and appearing 
at the side instead of in front of the bowel. How the rupture is related to 
the pelvic fascia has not been determined. If the latter were torn, the hernia 
would lie between the recto-vesical and the levator ani layers of the fascia; 
and if not broken, it would seem necessary that both the lamina of this mem- 
brane which is reflected on the side of the bladder, and that between the 
bladder and rectum, should form coverings. The swelling does not always 
appear in the perineum, but can be discovered by an examination through 
the rectum. The disease has followed the operation of lithotomy, in conse- 
quence of a careless division of the peritoneum with the gorget.* In the 
parturient female, the danger from pressure by the child’s head would prove 
very serious in the event of such a hernia being present. The same would 
be true of the vaginal form of the disease. The existence of this hernia can 
be inferred from the presence of intestinal disturbance, from the sound emitted 
when it is pushed back, and from its impulse. 

TREATMENT.—The use of a large pessary has been recommended as a 
means of preventing a descent of the rupture, as has also the application of a 
hemorrhoidal truss the pad of which shall be so formed as to rest firmly 
against the perineum. The first appliance fulfills the indication very imper- 
fectly, and the second cannot do more than prevent a further increase in 
the protrusion. 


Sacro-Rectal Hernia.—It has happened that in a case where the pieces 
composing the sacrum have failed to join by ossification, a portion of the 
intestine has passed through the defective part and formed a tumor over the 
lower part of the spine, to which the above name has been given. Such a 
swelling would bear some resemblance to spina bifida, but could be distin- 
guished from the latter by its reducibility, by the gurgling sound heard on its 
restoration into the pelvis, and by its expansive impulse. The treatment of 
such a hernia would consist in securing a pad over the seat of the protrusion 
by either a porous or an adhesive plaster, or by a spring truss, until the 
opening became closed by progressive ossification. 


Cystocele.—In addition to the forms of rupture already described, the blad- 
der has been known to protrude through the external abdominal ring, and 
also through the femoral opening; and in one case of inguinal cystocele given 
by Ruysch, the sac contained a portion of intestine in addition to the blad- 
der. Verdier, Petit, and Pott have each given an instance of cystocele 
in which the bladder contained calculi. These formations no doubt were 


* Cooper’s Surgical Dictionary, vol. i. p. 998. 
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caused by the obstruction offered to the escape of the urine in the unnatural 
positions of the viscus. A curious case is related by Verdier, in which the 
stone in a cystocele was mistaken for a bubo, and caustic applied for its de- 
struction, by which a urinary fistula was formed.* 

The cause of vesical hernia is probably habitual neglect in passing the 
urine, in consequence of which the walls of the organ become overdistended 
and the ligaments unduly stretched, thus allowing the organ to be pressed 
into unusual channels by the superincumbent viscera. 

Symproms.—The presence of fluctuation, the desire to urinate on compress- 
ing the tumor, and the diminution of the latter during micturition, will enable 
the practitioner to recognize the nature of the affection. 

TREATMENT.—After reducing the cystocele, a truss should be applied to 
prevent its return. 


The diverticular hernia of Littré consists of either a congenital offshoot or 
a prolongation from some portion of the intestinal canal, generally the ileum. 
Or it may be formed by a protrusion of the serous and mucous coats of the 
bowel, in consequence of the muscular tunic giving way. In either con- 
dition the affected portion of the tube may enter the inguinal or the femoral 
canal and constitute the contents of the sac. 


* Cooper’s Surgical Dictionary, vol. i. p. 100. 


CHAPTER VII. 
DISEASES AND INJURIES OF THE BLOOD-VESSELS. 


Angeiomata, 


THE term angeiomata is applied to a class of tumors which consist for the 
most part of blood-vessels. ‘They include in their anatomy, arteries, capil- 
laries, veins, and connective tissue. These growths are often congenital, 
though occasionally they arise from external violence. There are three va- 
rieties of angeiomata,—the arterial, the capillary, and the venous. The arterial 
varix is sometimes called cirsoid aneurism; the capillary varix is frequently 
described as aneurism by anastomosis. 

Arterial Varix.—This is a dilatation of one or more arterial branches. As 
the vessels dilate they become lengthened and exceedingly tortuous and con-- 
voluted in their course. Sometimes they turn completely upon themselves, 
forming a spiral cord. This condition of the arteries is the counterpart of 
venous varix. The convolutions are united together by means of a small 
amount of connective tissue. The arteries chiefly affected are those of the 
scalp. In Fig. 344 there is a very good illustration of extensive cirsoid disease 
of the temporal and occipital arteries on one side of the head, taken from a 
young woman who applied at my clinic for relief. Occasionally the vessels 


Fia. 844. Fie. 346. 


Arterial varix, or cirsoid aneurism, on one side of Arterial dilatation of the vessels in the palm of the 
the scalp. hand and three fingers, 


of the hand become dilated in a similar manner, in which case the disease 
may be limited to the palm of the hand, including one or two fingers, while 
the others remain entirely free. In rare instances three or more of the fingers 
may participate in this vascular enlargement. (Fig. 345.) Why the arteries 
of the scalp and of the hand should take precedence of other vessels belong- 
ing to the arterial system it is difficult to understand. These trunks have 
naturally a serpentine form, but this circumstance, while it may favor the 
506 
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contorted disposition of the vascular elements of the tumor, could have no 
influence in determining the dilatation of its blood-vessels. As the disease 
frequently appears after an injury to the vessels, it is highly probable that 
there is an inflammatory cause in operation to produce the remarkable 
changes which follow. There are no reasons for supposing that these can 
be the result of those structural alterations which often give rise to true 
aneurism, such as atheroma. This form of arterial dilatation differs from 
that of aneurism in the expansion of the vessel being more general and uni- 
form, though in some instances distinct circumscribed pouches or sacs are 
pushed out from the sides of the vessel. The walls of the arteries, as 
the disease advances, become more and more attenuated, chiefly at the ex- 
pense of the muscular and elastic coat, until the surface of the tumor presents 
a blue color, from the blood being seen through the integument, the latter 
having been thinned out by the pressure from within. When the head is 
allowed to hang down, causing the dilated trunks to distend, this color is very 
noticeable. So thin do the walls of the affected vessels become, that when 
divided they collapse in the same manner as does a cut vein. Though the swell- 
ing is composed chiefly of arteries, yet, in consequence of the sluggish move- 
ment in the inordinately capacious channels, the blood is more venous than 
arterial in its character. Quite recently I have seen two cases of cirsoid dis- 
ease of the scalp—one in a man and the other in a woman—in which there 
was a very marked absorption of the cranial bones beneath the varix. 
Symproms.—The signs of arterial varix are quite characteristic. Such a 
tumor consists of a bundle of soft, compressible, tortuous, and pulsating swell- 
ings in the course of the principal vessels of the scalp, over which the skin 
presents usually a bluish color. | 
TREATMENT.—Except in cases where the disease shows a tendency to ex- 
tend rapidly and the vessels to open, no operative measures should be at- 
tempted. I have witnessed this form of varix in persons over sixty years 
of age, in whom it had existed from birth, and who suffered very little incon- 
venience from its presence. But there may be exceptional cases—for example, 
when repeated hemorrhages threaten to destroy the patient’s life—in which 
the surgeon is compelled to resort to some measure for the cure of the disease. 
Under such circumstances there are several plans from which he can select. 
Professor Bruns* has advocated the ligature of the two external carotids, 
the vessels which most.directly, through their branches, supply the scalp 
with blood. Ligature of the primitive carotid on the affected side has been 
performed by Mussey,t Warren,t Bush,§ Wood,|| and Mott in this country, 
and by several surgeons in Great Britain and on the Continent; but out 
of eighteen cases it does not appear that the operation, except in two in- 
stances, was followed by permanent benefit, and on three occasions the 
pppoe erished under the knife. It has been proposed by Von Grafe, who 
as performed the operation in this way, to divide the mass of dilated vessels 
crosswise, afterwards stuffing the wound with agaric and sponge, with the 
double object of arresting the hemorrhage and of inducing a destructive sup- 
, caedage in the parts. Brodie attempted the removal of an arterial varix 
y passing a pin beneath the growth and strangulating the mass by means 
of a strong ligature; ultimately, however, the disease returned. Resort has 
been had to galvano-puncture,—introducing needles into the tumor and con- 
necting them with the poles of a powerful battery,—the object being to induce 
the formation of a solid coagulum in the growth. This practice has been 
accompanied with some degree of success. With the same object in view, 
injections of the perchloride of iron have been used, a plan not unattended 
with danger. The only operation which seems to offer a fair prospect of suc- 
cess is that by excision, and this should be adopted in preference to any other 
method when the necessity arises for its performance. The plan consists in 


* Handbuch d. Pract. Chirurg., i. 161, 1854. + American Journal Med. Sciences, 1830. 
Warren, Practical Remarks on Tumors. New York Medical Journal, vol. i., 1819. 
|| New York Journal of Medicine, 1857. Holmes’s System of Surgery, vol. iii. p. 538. 
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commanding the blood-supply of the growth by cutting down at its cireum- 
ference and beyond the limits of the disease and securing the vessels in detail. 
The operation demands great care and patience, short incisions being first 
made through the skin and a stout thread immediately passed, by means of 
a curved needle, beneath the exposed vessels. This procedure is repeated 
until the entire varix has been invested, when the diseased mass may be 
removed, after which the wound should be covered with an ordinary water- 
dressing. Professor Gibson* adopted this plan with success as early as 1823. 
It has been repeated by Mussey and others with satisfactory results. 


Capillary Varix—This is an erectile growth, sometimes designated by the 
term telangiectasis, and not unfrequently by that of nevus maternus, or mother’s 
mark. There is no part of the body exempt.from this affection, except such 
tissues as are non-vascular. There are two varieties of capillary varix,—the 
superficial and the deep. In the first the disease is limited to the superficial 
part of the skin, appearing as a red or claret-colored spot or stain, and varying 
from the size of a millet-seed to several inches in extent. The surface of 
small neevi is often surmounted by small, granular elevations, resembling 
a strawberry ora raspberry. The disease is generally congenital, but may 
arise after birth, not unfrequently in consequence of some local injury. 
Mothers often refer these marks to some mental impression received during 
pregnancy. In answer to the question which I once addressed to a lady 
whose infant had a round red nevus over the eyebrow, “To what circum- 
stance do you attribute this mark on your child?” she replied, “ While riding 
on horseback, the animal carried me under a cherry-tree, and a ripe cherry 
struck me on the forehead.” Another mother, whose child bore on his shoulder 
the mark of a horseshoe, ascribed the disease to her horse falling and striking 
her on the back with his foot. 

The deep variety occupies the lower layers of the skin, presents a blue 
color, can be emptied of its blood by press- 
ure, and when large possesses a pulsation 
synchronous with that of the heart. Under 
excitement the growth deepens in color 
and becomes turgid with blood. The most 
common localities for the development of 
neevus are the scalp, face, ear, breast, back, 
genitalia in the female, and bones. (Fig. 
346.) In some instances they are found 
scattered over almost the entire surface 
of the body. On the scalp they frequently 
elect the integument over the anterior 
fontanelle as a point for development. 
Their progress varies greatly in different 
persons. Frequently they remain station- 
ary to the latest period of life. Sometimes 
they grow rapidly for a short time and then 
cease, and in a few instances they disap- 
pear spontaneously, or, receiving an injury, 
are destroyed by inflammatory changes 
which follow. Though a source of great 
anxiety to parents, and not unfrequently 


7x Weare : ‘ : f 
SSS of mortification to children, yet, even in 
A nevus occupying a@ cranial bone. the most aggravated examples of the dis- 


ease, and when left without any surgical 

interference whatever, they rarely if ever endanger life. 
Anatomy.—Neevus consists not only of intricate and anastomotic convolu- 
tions of dilated capillaries, but also of a new formation of minute vessels, 
supported in a frame-work of connective tissue. These vessels, though, on 


* Gibson’s Surgery, vol. ii. p. 340. 
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a casual inspection, appearing to be intertwined in an indiscriminate and 
disorderly manner, on a closer scrutiny will be seen, when injected, to be 
arranged into small, distinct masses, the vessels of which form a net-work 
that resembles in its outline the figure of the sudoriferous and sebaceous 
glands, to which in part they belong. (Fig. 347.) 


Fia. 847. 


Intricate convolution of vessels in nevi: a, net-work of newly-formed vessels around 
the site of a sweat gland; b,a similar net-work in the papille of the mucous mem- 
brane of the mouth.—From Billroth, magnified 60 diameters. 


Venous Angeiomata.—These growths, almost uniformly congenital, are 
developed in the subcutaneous and submucous connective tissue. They are 
also found in some of the internal glandular organs, as the liver and the 


Fia. 348. Fra. 349. 


Submucous venous angeioma of the upper lip. Submucous venous angeioma of the lower lip. 


kidneys. They are rarely seen in muscles or in bone. Occasionally they 

are encountered in the midst of fatty and other morbid growths. The favorite 

localities for these venous angeiomata are beneath the mucous membrane, on 

the inside of the cheek, on the inside of the upper (Fig. 348) and the lower 

lip (Pig. 349), over the alveolar processes of the jaws, on the tongue, and 
VOL. 1.—83 
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on the palatine arches. Occasionally the disease is met with on the hand, 
extending over its dorsal surface and to the tips of the fingers, forming a soft, 
blue, spongy, and sacculated swelling. (Fig. 350.) Very recently I have seen 
three instances of these growths 
Fig. 350. situated beneath the scalp, all 

congenital. 
Draenosis.— V enous angeiomata 
possess the following peculiari- 
ties: they have a soft, doughy, 
or spongy feel; they enlarge in 
the act of coughing or crying, or 
during muscular struggles; they 
are without pulsation. When 
squeezed between the thumb and 
the fingers they can be emptied 
of blood, but on removing the 
pressure the tumor immediately 
refills. Their color is leaden or 
& blue, and it is only in exceptional 
Venous angeioma of the hand. cases that the tumor is congenital, 
The diseases with which venous 
angeiomata may be confounded are lipomatous tumors, cysts, and encepha- 
locele. Fatty growths differ from the disease under consideration in not 
being susceptible of changes of form or of color, and in not being diminished 
by pressure, unless, as is possible, a venous tumor be developed in their 
structure. Cystic growths cannot be emptied by compression, are smooth 
and regular on the surface, and are elastic instead of being soft and com- 
pressible, characteristics which serve to distinguish them from the venous 
tumor. In obscure cases, the grooved needle should be employed to clear 
up any doubt which may exist in the mind of the surgeon. The diag- 
nosis between venous angeioma and encephalocele is in some instances 
peculiarly difficult, as the two diseases occasionally co-exist, the skin over 
the latter being surmounted with an erectile growth. In attempting to 
establish the distinction the surgeon will be assisted by bearing in mind 
that encephalocele appears at some point in the line of a cranial suture, 

is never entirely reducible, and is always congenital. 

Anatomy.—Though we are not in a position to speak with certainty in 
reference to the initial stage in the development of venous angeiomata, yet it 
seems probable that the growth consists originally of veins, which, in conse- 
quence of chronic inflammation, induced by external injury, by alterations 
in the constitution of the blood, or by hereditary influences, finally become 

transformed into a cavernous structure. 

Fra. 351. The best example of this structure is 

the corpus spongiosum, or the cor- 
pora cavernosa of the penis. When 
a venous growth has been extirpated, 
it will be seen to consist of a reticu- 
lated frame-work of elastic connective 
tissue, so arranged as to present numer- 
ous compartments of various sizes and 
forms, which are lined with a delicate, 
smooth membrane, covered with the 
ordinary spindle-shaped cells which 
line the blood-vessels. (Fig. 351.) It is 
through these compartments or cham- 
Section of a venous angeioma. bers that the blood circulates. At the 
circumference of this cavernous mass 

these chambers communicate with the contiguous veins. Around these 
growths will be found a condensation of the adjacent connective tissue, which 
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forms for them a capsule more or less complete. If the inflammatory origin 
of venous angeioma be conceded, it is not difficult to sketch the manner in 
which its sponge-like structure is formed. If we start with a number of 
small veins lying in the midst of the ordinary binding tissue, the first effect 
of an inflammatory hyperemia would be to crowd emigrant leucocytes 
into the part, and to excite an active cell proliferation, thereby increasing the 
amount of young connective tissue, and tying together, with its threads, the 
net-work of small veins. The subsequent cicatricial contraction of the new 
formation would produce not only sectional constriction, but also a more 
forcible contact of adjoining veins than previously existed. The effect of 
such constriction would be to offer an obstruction to the circulation of the 
blood, and to cause dilatation, and finally complete disjunction, of the vessels 
at numerous points in their winding course; and the effect of the intensified 
 sdeopag at the points where the veins lie in contact with one another would 

e to cause in such situations the absorption of their walls and the commu- 
nication of their channels, finally establishing a number of open spaces lined 
by the remains of the previously existing veins, and surrounded externally 
by a wall of connective tissue. 

TREATMENT.—The great object to be attained in the treatment of either 
capillary or venous erectile growths is to cut off their supply of blood. 
This is accomplished in various ways. It may be effected by causing the 
coagulation of the blood in the growth, and thus offering a mechanical ob- 
stacle to its nutrition. For this purpose these tumors have been injected 
with the perchloride of iron, and have been treated by the galvano-cautery. 
The first method is not unattended with danger, death having followed the 
use of the injection, which is a sufficient reason for its condemnation. The 
second is often impracticable, from the expensive character of the apparatus 
necessary for its execution. Another mode of cure is by inducing a destruc- 
tive inflammation in the nevus, and in this way substituting for its vas- 
cular element one of connective or cicatricial tissue. With this object in 
view, needles may be heated to a white heat in the flame of a blow-pipe, 
and passed into the substance of the tumor, or a minute particle of vaccine 
virus can be introduced into the nevus. Arsenious acid has been employed 
in the same manner. Painting the surface of the diseased spot with a strong 
solution of corrosive sublimate in collodium (forty grains of the first to one 
drachm of the last) will sometimes eradicate small patches of the disease 
when not deeply situated. The application of a thin layer of paste, made 
by mixing the crystals of chloride of zine with a little wheat flour, will 
produce the same result, and with more certainty than the use of the bi- 
chloride of mercury. Solar cautcrization has been effectually used for the 
eure of small nevi, by concentrating upon their surface, with an ordinary 
lens, the rays of the sun. 

In cases of venous angeioma too large for excision or for strangulation, 
we may use, with every prospect of success, setons, consisting of silk threads, 
in number varying from three to six, and passed with a fine needle through 
the base of the tumor. They should be allowed to remain until a free sup- 
puration is established in the growth, when they may be removed, first one, 
and after a few days a second, and soon until allare taken away. When 
a nevus is situated on the scalp over a fontanelle, and where, in consequence 
of its proximity to the membrane of the brain, it would be improper to ligate 
or to excise, two or three applications of fuming nitric acid, by means of a 
rod of glass, will be the proper remedy. With this exception, I prefer, in 
all cases of erectile growths, capillary or venous, to operate either by stran- 
gulation or by excision. 

Strangulation.—W hen the nevus is small, two pins may be passed beneath 
the growth at right angles with each other, observing that, they enter and 
pass out through sound skin. A strong silk or hemp thread should next be 
passed beneath, and drawn sufficiently tight to insure thorough strangulation. 
(Pig. 352.) The pins should have their points nipped off with the cutting- 
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pliers, and then covered with two strips of adhesive plaster. In eight or ten 
days the whole will drop off, leaving a new surface, which will quickly cicatrize 
under a simple cerate dressing. 
Some surgeons advise the removal of the ligature five 
Fig, 352. or six hours after its application, under the impression 
that less sloughing, and consequently less deformity, 
will follow the constriction. I think the advantages 
derived from this practice are over-estimated. 

If the nevus is too large for strangulation by the 
two needles and a single thread, it must be treated by 
first pushing a pin beneath the growth in the course 
of its long diameter, then passing a needle bearing a 
strong double ligature at right angles with the pin, 
and, after separating the threads, tying each half sep- 

Pins passed beneath a arately. (Fig. 353.) If in tightening these cords they 
nevus, and ligature thrown, show a tendency to slip off the sound upon the diseased 
Knotted) ° “ehtened and skin, it may be prevented by lifting the mass upwards 

through the pin, while the threads are drawn upon, or, 
if this plan fails, by directing an assistant to introduce a pin only into the 
skin, between the ligature and the diseased surface, retaining it in position 
until the threads, being tightened, form 
Fie. 853. for themselves a deep groove in the sound 
tissues, when the pin may be withdrawn. 
Care should always be observed when per- 
forming the operation by strangulation to 
select strong hemp thread, which will ad- 
mit of being drawn upon with great force. 
I sometimes use, with great effectiveness, 
a modification of the very ingenious lig- 
Tying a nevus with a pin and double ligature. ature employed by the late Sir William 
Fergusson. A needle is armed with along 
double ligature, which is passed underneath the base of the tumor in one 
direction and then again at right angles with the first, leaving a long, loose 
loop on one side and four free ends on the other side of the nevus. (Fig. 
354.) Let the loop be 
Fie. 354. next cut, and there will 
be eight distinct threads, 
dividing the tumor into 
four equal parts. The 
opposite threads of each 
quarter should now be 
tied together with the 
utmost force, the effect 
of which will be to cut 
off completely the circula- 
tion of the diseased part. 
To make the ligature 
Double ligature passed under Be bs if showing the loop and four a subcutaneous one, as 
~was done by Fergusson, 
a groove must be cut in the skin over each quarter for the reception of the 
thread. 

When the growth is not large, its subcutaneous strangulation may be ac- 
complished by inserting a needle, bearing a thread, into the sound skin on 
one side of the diseased part and bringing it out on the same side, a short 
distance from the point of entrance. Inserting it again at the point of 
emergence, it is pushed along under the skin and again brought out through 
its surface. This process of tinsae the needle out and again introducing it 
through the same puncture is repeated until the entire growth is surrounded, 
when, the two ends of’ the ligature being forcibly drawn upon, the thread will 
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disappear beneath the skin and effect the necessary constriction. (Fig. 355.) 
When the integument is not included in the ligature, the pain consequent 
upon the strangulation is very greatly diminished. 

When angeiomata of extraordinary size are en- Fira. 355. 


countered, it will be necessary, in using the ligature, 
to include the diseased mass in a number of threads, r ts 
after the manner practiced by Mr. Erichsen. <A N 
long double ligature, one-half being colored black, 

. 


is passed beneath the tumor back and forth in such 

a way as to leave loose loops on both sides. (Fig. 

356.) These being divided and the black and white 

ones of each side tied together (Fig. 357), the he subcutaneous ligature applied. 
growth will be strangulated in small sections. When 

using this ligature, the ends on one side should not be tied in a hard knot, 
as it may become necessary to tighten the cords a second time in order to 
effect a thorough strangula- 

tion. The odor which is emit- Fia. 856. 

ted in the destruction of very 
large nevi by the process of 
strangulation requires to be 
corrected by disinfectants. As 
soon as the sloughing is well 
established, the parts should 
be covered with a solution of 
permanganate of potash, chlo- 
rinated soda, bromo-chloralum, 
or, what is superior to all 
others, either a solution of the 
sulphate of iron or a ferment- 
ing poultice. In young chil- 
dren, the removal of a large 
tumor of the erectile kind by Erichsen’s double ligature appled to an elongated nevus. 
the above method will be fol- 

lowed by considerable exhaustion, necessitating not only an ample supply of 
food, but also the use of tonics and stimulants. 

It will frequently happen that the ulcer Fia. 857. 
left after the detachment of a large slough 
will be tardy in healing, in which event 
the sides of the raw surface must be drawn 
well towards each other by adhesive strips, 
so that by the union of the granulations 
the extent of exposed surface may be di- 
. minished. 

Excision—There are several ways of 
practicing this plan. rst, the diseased he loops divided and the section of nevus tied. 
part may be included between two ellip- 
tical incisions and removed, the vessels tied, and the edges of the wound 
afterwards united by sutures or by adhesive strips. Second, the skin may be 
dissected in flaps from the growth, and the latter be strangulated by passing 
underneath its base a double ligature. (Fig. 358.) After its separation the 
flaps may be laid down over the chasm, and kept in position by sutures 
or by adhesive plasters. I have in this way very satisfactorily removed 
large venous or cavernous angeioma. Third, after uncovering the tumor 
it may be cleanly dissected away from all its attachments and at once re- 
moved, securing any vessels which show a disposition to continue bleeding, 
and closing the wound in the same manner as after other operations. <Ac- 
cording to Mr. Teale, the skin can be advantageously preserved even when 
discolored, as it subsequently assumes a natural hue. In two instances I 
have preserved nevoid skin when removing the disease by excision, and 


r \ 


514 DISEASES AND INJURIES OF THE BLOOD-VESSELS. 


in both, after a time, there could be seen scarcely any difference or contrast 
in color between the previously discolored and the sound integument. Often 
the bleeding which follows the excision of a telangiectasis will be found to 
proceed from a single arterial trunk, 
Fig. 358. which appears to be the only source of 
blood-supply. When excision, in any of 
its modifications, is adopted, the surgeon 
must not trench on the diseased part. 
All the incisions should be made in sound 
tissue, beyond the limits of the tumor, 
or at least exterior to its capsule; and 
if this caution be properly observed, these 
growths can be removed without any 
unusual hemorrhage, and with entire 
safety. In some cases it is practicable, 
after dissecting off the integument, to 
enucleate the diseased mass by the use 
of the fingers, the handle of the scalpel, 
and the forceps. When the angeioma 
occupies a limited part of the lip, and in- 
Ke volves most of its structures between the 
A venous angeioma of the face which I treated skin and the mucous membrane, it is most 
by turning off the skin and stangulatng the satisfactorily treated by including the dis- 
passed beneath its base with a needle. eased part in a V-shaped incision, as in 
, harelip, and uniting the margins of the 
wound with the figure-of-eight or twisted suture. When the tumor is too ex- 
tensive for this operation, it should be subjected to strangulation by a number 
of double ligatures. Ina case of angeioma of the upper lip, Professor Joseph 
Pancoast applied acu- 
Fia. 859. pressure with success. 
ope, (Fig. 359.) When situ- 
ated in the parotid re- 
gion, the tumor should be 
removed by excision; but 
when it is of unusual size, 
it will be safer to adopt 
the use of the actual cau- 
tery, introducing white- 
hot needles into thé tu- 
mor, and repeating their 
application, at intervals 
of eight or ten days, until 
the growth becomes well 
atrophied. The thermo- 
cautery is an excellent 
instrument for applying 
intense heat, but is too 
expensive for general use. 
By some surgeons the 
seton is regarded as pref- 
erable to the actual cau- 
tery for the management 
Ue } of extensive angeioma of 
Angeiomatous tumor of the lip treated by acupressure. the parotid region, and 
its adoption will some- 
times be necessitated by the strong prejudice which many entertain against 
the fire treatment. The manner of using it has been previously described. 


Moles are closely allied in structure to angeiomatous growths. They are 
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met with on the face, and over other portions of the body. They appear 
sometimes as deep-red spots, in which may be seen a number of very tor- 
tuous vessels. They remain permanent, showing no tendency to increase, are 
entirely harmless, and demand no treatment whatever. Sometimes they 
appear as flat elevations, having a brown or a chocolate color, caused by 
the pigment which they contain. These moles are frequently surmounted 
with hair, and in some instances are associated with great thickening of the 
skin. In the case of a young lady who recently consulted me for a de- 
formity of this nature, the mole extended over almost one side of the face, 
and was covered with a strong growth of hair. 

When these growths become a source of dissatisfaction, they may be excised, 
observing, as in the ordinary nevus, to keep beyond the limits of the diseased 
tissue. If the surface exposed be too large for approximation and suture, the 
surgeon must resort to a plastic operation to close the gap. 


Angeioma of the Tongue.—The disease may be unilateral or bilateral; it may 
be confined to the anterior extremity of the organ, or may extend far back 
towards its root. It is easily recognized by the blue color, which can be dis- 
tinctly seen through the mucous membrane, and by the soft, spongy character 
of the swelling, which can in a great measure be emptied of its blood by 
compression, but quickly refills on the removal of the pressure. A case of 
angeioma of the tongue, under my care, is steadily disappearing under the 
use of hypodermic injections of ergot: eight or ten minims of the fluid ex- 
tract of this article, each minim representing one grain of the ergot, are in- 
troduced into the growth once every six or eight days. Should these injec- 
tions fail, and the disease continue to increase, it must be removed by the 
écraseur, and if any bleeding follows, the vessels should be secured by liga- 
ture. The operation of strangulation by the ligature is attended with so 
much swelling of the tongue and with such an offensive discharge that it 
should be abandoned, endangering as it does the life of the patient from laryn- 
geal cedema, from hemorrhage, or from blood-poisoning. 


Angeioma of the Labium usually appears on the inside of the greater labium 
of young children, and may extend outwards to the thigh, or downwards to 
the perineum. Other portions of the vulva are not exempt from the disease. 
When situated in this locality, the affection is generally of the venous variety, 
and exhibits the same characteristics as when on other parts of the body. 
When the tumor continues to grow, its removal will be best accomplished by 
one of the several forms of ligature described. 


Injuries and Diseases of the Veins. 


Wounds.—W ounds of small veins are less serious than similar injuries of 
the arteries, chiefly because they are not so much under the influence of 
the heart’s action, and consequently there is less danger from hemorrhage. 
When large venous trunks, like the subclavian, innominate, internal jugular, 
or axillary, are divided, death will follow in a few minutes from the loss of 
blood. The bleeding which proceeds from wounded veins in the neck is influ- 
enced very much by the respiration. During inspiration, when the walls of 
the thorax are dilated and no obstacle is offered to the passage of blood to- 
wards the right side of the heart, the wounded vein will remain partially col- 
lapsed, without shedding a drop of blood; but in expiration, when the great 
venous channels are compressed at the root of the neck by the diminished 
diameters of the chest, and there is a momentary arrest in the downward flow 
of the current, the blood will well up as from a fountain. In ligating a 
large vein, like the internal jugular, a certain degree of cerebral congestion 
must ensue from suddenly depriving the return circulation of so large a 
channel. 

When a vein is severed, neither the retraction of the divided ends nor the 
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diminution in its lumen is so great as when an arterial trunk is divided 
ACTORS. 

Incised wounds are the least harmful: they generally heal quickly, as is 
well exemplified in the rapid repair which follows venesection. Large veins 
only, when wounded, require the ligature; others are satisfactorily managed 
by pressure. Deep veins tolerate ligation better than superficial ones. I have 
frequently had occasion to tie the posterior tibial and popliteal veins after 
amputation at the knee-joint, and have never witnessed any unusual symp- 
toms. Dr. 8S. W. Gross* has shown, in a paper on the ligature of veins, that 
the dangers after such operations have been perhaps unduly exaggerated. 
In wounds involving the chief vein of an extremity (for example, the femoral), 
and when the bleeding cannot be controlled by pressure, it has been advised 
by Langenbeck to tie the main artery rather than to ligate the wounded 
vessel. In a case of popliteal aneurism which had extended into the femoral 
region, and where, in consequence of an inflammatory adhesion of the parts, 
I wounded the femoral vein in passing the thread around the artery, the 
venous hemorrhage, which for a time was profuse, immediately ceased on 
tightening the ligature, and did not afterwards return. Under the cireum- 
stances this, I believe, was the proper treatment; but in ordinary wounds of the 
femoral, or of any other large vein, this practice should not be imitated: the 
damaged trunk should be exposed and tied above and below the seat of lesion. 
Some writers advise, in case the opening into a large vein is small, to stitch 
the orifice with a fine silk thread rather than to encircle the entire trunk of 
the vessel. The practice is a dangerous one, and altogether unreliable. 

Veins not larger than those of the subcutaneous tissue will sometimes bleed 
persistently. In such cases the cause is usually some impediment in the flow 
of the blood towards the heart, and in their treatment the obstruction must 
be sought out, and, if possible, removed. In prolapsed hemorrhoids the 
grip of the sphincter will often cause a large loss of blood in a few minutes, 
which can be promptly controlled by dilating the muscle and returning the 
piles into the rectum. An enlarged liver may cause a free bleeding from 
the portal veins. Our remedies under such circumstances must be directed 
to reducing the size of the offending organ. Uncomplicated venous oozing 
is best corrected by the elevation of the part, and the application of cold, in 
order to diminish the force and activity of the circulation. A wounded vein, 
when surrounded with purulent fluid, may open an avenue for the introduc- 
tion of septic matters into the system, which will seriously poison the blood. 
I have seen a trifling wound of the cephalic, below the line of the deltoid, 
pe fatal from this cause. Contusions of the soft parts are often followed 

y the laceration of veins, giving rise to dark discolorations or to ecchymoses, 
and sometimes to large collections of blood, which will remain in a liquid 
state for along time. These accumulations should never be opened unless 
they terminate in abscess. Time and the use of stimulating applications, in 
order to quicken the absorbents, constitute the proper therapeutic measures. 

Healing in veins—The repair of wounds made in veins in no respect differs 
from the same process in arteries, a subject which has been treated of in the 
earlier chapters of this work. 


Air in Veins.—The entrance of air into a vein is a most dangerous occur- 
rence. Where the accident has taken place, it has been during operations 
upon the neck and in the axilla. Dr. Cordwent} reports a case in which he 
thinks death was caused by air entering the veins of the uterus after labor. 
That the veins of the neck should furnish most of the instances of this acci- 
dent is doubtless to be ascribed to the fact that the venous trunks in this 
region are in many places attached to portions of the deep fascia, which pre- 
vents a collapse of their walls when wounded. The danger attending surgical 
operations from the entrance of air into the veins was first prominently 
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noticed by Beauchesne, in 1818. In several instances persons have perished 
from this cause while under the knife of the surgeon, Dupuytren lost a patient 
in this way while dissecting a tumor from the néck.* A similar accident 
befell Mr. Barlow while operating in the same region. Mott and Stevens each 
came near losing a patient from what was believed to be the admission of 
air into the circulation: in Mott’s case, the vein opened was the facial. 
Death from this cause is said to have followed an amputation of the leg.+ 
Professor Gibson, while extirpating a growth from the neck of a man before 
the medical class of the University, was startled by a gurgling sound and 
the sudden syncope of his patient. Though the case did not terminate fatally, 
the syncope was referred to the entrance of air into one of the veins, 

Symproms.—When air enters a vein, a whistling, hissing, or gurgling 
sound is heard; a deathly pallor spreads over the face; the pulse becomes 
small and feeble; the pupils are fixed and widely dilated; the respiration is 
short and hurried, and entire unconsciousness, convulsions, and fatal collapse 
follow. 

Cause of death—Several explanations have been offered for the cause of 
death in cases of the above accident, but none of them are altogether satisfac- 
tory. Examinations after death show air in the right side of the heart, an 
unusually bloodless appearance of the lungs, and in the left auricle and ven- 
tricle a small amount of blood intermixed with air, giving it a frothy appear- 
ance. The same fume or frothy admixture of blood and air is seen in the 
arteries and veins of both the pulmonary and the systemic vessels. Among 
the most plausible explanations is that which supposes that the air, after en- 
tering the right auricle, is carried to the right ventricle, and that during the 
contraction of the right ventricle the presence of the air prevents the closure 
of the tricuspid and semilunar valves, in consequence of which the two 
openings which they guard remain pervious in both the systole and the 
disatole of the heart, allowing the air to reach the pulmonary arteries, and 
in this way preventing the entrance of blood. __ 

TREATMENT.—In view of the possibility of so fatal an accident, the surgeon 
should be exceedingly careful in all operations involving the deep portions of 
the neck or of the axilla, and, especially when prying out adherent growths 
from these regions, should have firm pressure made by assistants upon the 
contiguous veins, both above and below. In the event of air gaining access 
to the circulation, the head should be immediately lowered, the respiration 
should be maintained by artificial means, using either the “ready method” 
or electro-galvanism, brandy should be administered by the rectum or sub- 
cutaneously, and, as a last resort, if time permit, a few ounces of blood may 
be transfused. 


Phlebitis—There are two kinds of inflammation of the veins, the idiopathic 
and the traumatic. Hither is more common than arteritis. The veins most 
commonly involved are the saphena magna, the femoral, and the pelvic trunks. 
The disease may appear in both the acute and the chronic form. 

Causes—The causes of phlebitis may be arranged under the following 
heads : 

1. Hetasis; that is, from the extension or overstretching of the walls of the 
vessel, in consequence of which, the movement of the blood being retarded 
and the mechanism of the valves impaired, a coagulum or thrombus is formed, 
the presence of which is prone to excite inflammation in the walls of the dis- 
ordered vessel. This condition may occur in persons enjoying good health, 
and the inflammatory changes may be entirely local. Persons whose employ- 
ments require the standing position are liable to such thrombi, particularly if 
at the same time they are exposed to cold. Pressure from abdominal tumors 
will give rise to the same coagula. 

2. Traumatism.— Under this head are included cuts, lacerations, bruises, and 
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punctures. The frequency of such injuries without the occurrence of phlebitis 
shows that there is in the healthy condition of the blood and of the solids a 
strong indisposition in the veins to take on inflammation. The rapidity with 
which a vein heals after venesection, or after the ligature of a hemorrhoidal 
tumor, is additional proof of this fact. It is in these traumatic cases that 
the surgeon occasionally witnesses the extension of the disease in a direc- 
tion opposite to that of the circulation. This fact, first noticed by Hunter, 
is doubtless due to a mechanical cause,—to coagula formed in the tributaries 
of the injured vein. 

3. Constitution of the blood.—After typhoid fever, typhoid pneumonia, scarla- 
tina, and other affections attended with alterations in the constitution of the 
blood, it is not uncommon to meet with phlebitis from obstruction of the 
saphena and other veins by the formation of clots. It is often after the 
violence of the disease has expended itself and convalescence commenced 
that these thrombi form. To the same category of blood-change are to be 
referred those cases of inflamed veins which occur in gouty and rheumatic 
states of the system. 

4. Introduction of septic matters —The effect produced on the blood by the 
introduction into the veins of certain products connected with textural 
change is of such a nature as to cause coagulation, or to excite those inflam- 
matory changes in the walls of the vessels which induce the formation of 
a clot. This condition is closely related to pyemia or septicemia. Such 
materials effect an entrance into the vessels not by being absorbed, but by 
passing directly into the current of the circulation through an opening in 
the injured veins. Thus, we find that when surgical operations are done in 
structures where the walls of the veins, being adherent to the surrounding 
parts, do not collapse, as, for example, in the cancellated tissue of bones, 
symptoms of septiceemia are frequently developed. Pysmic conditions fol- 
lowing the puerperal state are caused in the same way, as the large patulous 
uterine sinuses invite the entrance of vitiated matters. 

5. Continuity of tissue.—The continuity of the connective tissues renders it 
easy for inflammation to extend from one point to another, and hence when 
phlegmonous erysipelas attacks a part, or when the loose connective tissue 
contiguous to a vein becomes inflamed, the disease may very readily be con- 
ducted to the coats of the vessel and cause the deposition of a solid plug in 
their canals. 

It will be seen from the above remarks that the existence of a thrombus 
plays a very important part in the production of phlebitis. Sometimes it 
antedates the inflammation and becomes an exciting cause of the latter. 
At other times it succeeds it, and is an effect of those changes which occur in 
the walls of the vein, especially in the tunica intima, which I am led to 
believe has most to do with thrombosis. 

The late Professor Charles D. Meigs attributed to the internal coat of 
the blood-vessel system, or to the endangium, as he termed it, a para- 
mount influence over the blood. The changes which the clot or thrombus 
undergoes vary greatly in different cases. When the clot follows some 
injury, or when, as from the application of a ligature to a venous trunk, its 
object is a salutary one, designed to establish a barrier against the intru- 
sion of harmful materials into the circulation, the coagulum will extend in 
both directions to a collateral or tributary branch, into which it will pass. 
Sometimes it is not limited by such side-channels, but is continued upwards 
and downwards, blockading an entire vein and its branches. The obstruc- 
tion is not always complete. The thrombus may contract, maintaining its 
connection only to one portion of the vessel, and allowing a side-passage, 
which will admit the onward flow of the blood. Or the clot may, by the 
agitation to which it is subjected from the blood-stream, become decolorized, 
forming a plug of fibrin, through the centre of which are often tunneled one 
or several openings for the current of the circulating fluid. The final dispo- 
sition of the thrombus is not always the same. It may undergo organiza- 
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tion, as does the clot which forms in an artery after its ligature (see page 156), 
and become blended with the walls which inclose it, the whole finally being 
converted into a fibrous cord; or it may soften down, and become changed 
into a bland, impalpable fluid, which will consort harmlessly with the blood 
and be removed out of the body. Unfortunately, these disintegrations of a 
clot do not always vanish in so innocent a manner. Fragments may sepa- 
rate from the common mass and be swept along in the circulation to the right 
side of the heart, and, after passing into the pulmonary artery, become im- 
pacted in the capillary vessels of the lungs, giving rise to metastatic inflamma- 
tion and abscess; or the thrombus may degenerate into a puriform-looking 
fluid, consisting of altered red and white corpuscles and of granular matter, 
which, mingling with the blood, acts as a ferment, and not only perpetuates 
and extends the phlebitis, but also induces a fatal septicemia. 

Symproms or AcurEe Putesiris.—Acute phlebitis is characterized by tender- 
ness along the course of the affected veins, by the existence of peri-venous 
thickening, so that they have a cord-like feel under the finger, and by cedema 
and venous congestion, the result of an impeded or obstructed circulation. 
When the affected vessels are superficial, lines of a dusky-red color may be 
seen in the course of the inflamed trunks. The entire limb becomes stiff and 
supersensitive, and the temperature falls below the natural standard. More 
or less constitutional disturbance is always present; indeed, it often begins 
coincident with the local affection, manifesting itself by rigors, fever, a fre- 
quent pulse, headache, thirst, nausea, dry tongue, and sometimes by the 
presence of delirium. 

Diaenosis.—Phlebitis may be confounded with angeioleucitis. In the latter, 
however, there is no edema, and the lines of color are both narrower and 
redder than those present in inflammation of the veins. In angeioleucitis the 
lymphatic glands, in direct communication with the affected absorbents, are 
usually tender, and more or less swollen. ) 

Patuotocy.—In phlebitis, the earliest inflammatory changes commence in 
the connective or adventitious coat of the vein, and consist of congestion in 
the vasa vasorum, and of transudation, producing redness and swelling in the © 
course of the vessels. This transudation may be largely serous, or it may be 
fibrogenous and contain a large number of young cell-forms; it interpene- 
trates the middle and inner coats of the vein, separating their layers, and, by 
the new formation of connective tissue, induces such a degree of thickening as 
entirely to destroy the normal elasticity of the vessel and convert it into a 
rigid sclerosed tube. Should the inflammation prove less intense, the infiltra- 
tion may be gradually absorbed, and the natural pliability of the walls of 
the vessel be restored. When the disease advances to suppuration, there is 
induced a serious alteration in the histological elements of the vein-tissues, a 
change not peculiar to these vessels, but common to all tissues when under 
inflammatory influences,—that is, molecular disintegration and a fatty meta- 
morphosis,—changes which prove destructive to the internal in common with 
the other coats of the vein. The production of a clot, as one of the effects 
of inflammation in a venous trunk, has been already noticed. — 

Acute phlebitis, arising in bad constitutions or in persons who have been 

eatly enfeebled by exhausting disease, may assume a course which has 
been called diffuse phlebitis; or it may originate in an attack of phlegmonous 
erysipelas, the inflammation extending from the subcutaneous connective 
tissue to that in which lie the imbedded veins, and thence to their walls 
proper, terminating in a diffused suppuration, which extends between the 
coats and travels along the sheaths of the vessels, causing their softening and 
disorganization, together with the formation of thrombi. These softened 
clots, intermingled with the vitiated products of inflammatory changes, enter 
_ the circulation and destroy the patient from pyeemia. 

The symptoms accompanying this form of the disease are local tenderness 
and redness in the course of the hard, thickened vein. When the vessels in- 
volved are deep-seated, these signs are not present; but when tenderness is 
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experienced on firm pressure being made over the position of the profound 
veins, when the limb is enlarged and dense, but does not pit under the finger, 
and when there are present rigors, a feeble, frequent pulse, sweatings, a 
brown, dry tongue, a sallow countenance, with accumulation of sordes about 
the gums, and diarrhcea and delirium, the diagnosis may be established with 
considerable certainty. 

TrREATMENT.—The treatment of phlebitis differs according as the superficial 
or the deep veins are affected. In that variety (idiopathic) which is often 
seen succeeding an attack of typhoid pneumonia, typhoid fever, or gout, and 
involving the subcutaneous veins, no remedy in my experience is equal to 
the local abstraction of blood. A few American leeches placed along the 
course of the inflamed vein will quickly diminish the-pain and extreme ten- 
derness of the parts, after which the limb should be wrapped in a lotion of 
lead-water and laudanum and covered with oiled silk. As soon as the redness 
and undue sensibility subside, the compound solution of iodine with lauda- 
num, brushed daily over the entire length of the diseased vessel, will form 
the most effective application. In traumatic injuries, especially when followed 
by pronounced shock or when the person is broken in health, much may be 
done in the way of preventing phlebitis. As the disease sometimes originates 
in an extension of inflammation from the surrounding connective tissue, 
the utmost care should be observed to evacuate any abscesses which may 
_ arise, to secure thorough drainage, and to see that no foreign matter in the 
wound is overlooked. When inflammation attacks the deep veins, even 
though early discovered, the local abstraction of blood does not appear to 
exercise any beneficial effect in controlling or ameliorating the disease. The 
constitutional treatment consists in removing by a gentle cathartic all sources 
of intestinal irritation, relieving pain by anodynes, and supporting the 
patient’s strength by the use of tonics and stimulants, such as iron, quinine, 
brandy, whisky, or wine, and by the most nutritious preparations of food. 
If in the course of the disease a vein becomes opened by ulceration, causing 
hemorrhage, the flow of blood can be controlled by a well-adjusted compress 
and roller over the seat of lesion. 


Chronic Phlebitis—-The subjective nature of the symptoms in chronic 
phlebitis often allows the disease to exist for some time without being recog- 
nized and until considerable structural change has taken place. Veins whose 
circulation is much under the influence of gravity, as those of the inferior 
extremity and of the rectum, are most commonly the subjects of the disease. 
This is explained by the resulting dilatation causing congestion in the venous 
trunks. In those of the rectum, the absence of valves forms an additional 
incitement to congestion. Such inflammation is not necessarily connected 
with thrombosis, as we constantly witness the disease in the varicose veins 
of the leg without the production of clots. Chronic inflammation of veins 
may succeed the acute form of the disease. The morbid alterations of struc- 
ture in chronic phlebitis are not unlike those observed in other tissues under 
a similar process. There is increased thickening of the external and middle 
coats, partly by migrated forms and partly by the proliferation of the con- 
nective elements of the parts. In these changes the tunica intima appears 
to escape. Cornil* locates the chief thickening between the internal and 
middle coats. Asin chronic inflammation elsewhere, so here, the obstruction 
to the circulation from surrounding induration causes dilatation of the in- 
trinsic veins of the walls until they become enlarged into sinuses. As chronic 
phlebitis occasionally follows the acute, the converse is likewise true, in which 
event coagula will form, and the patient will be exposed to the risk of their 
future metamorphosis. 

TREATMENT.—The chief indications are to overcome the obstruction to the - 
circulation, control the inflammation, and effect the removal of the plastic 
deposits in the tunics of the vessels. To favor the passage of the blood, the 
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limb should be elevated; to subdue the inflammatory action, leeches and 
blisters, followed by the application of Lugol’s solution of iodine, are the 
most potent agents; and for the removal of the thickening, warm-water irri- 
earn, associated with compression by a roller bandage, promises the best 
results. 


Hypertrophy.— This change in the walls of a vein may originate in a chronic 
inflammation such as has been described, or it may be purely a physiologi- 
cal necessity, resulting from a plenum of blood. In the first instance there 
is an organization of the transudation into connective tissue; in the other 
there is an increase of growth in the elements of the different coats, particu- 
larly the external and the middle, in consequence of which there follows a 
uniform or symmetrical enlargement in the walls and in the canal of the 
vein, the latter becoming lengthened and tortuous. The capacity of the 
veins for physiological hypertrophy is one of those wise provisions for ex- 
traordinary occasions which are so often witnessed in the human body. If 
a tumor or a clot obstruct the iliac vein, the superficial branches of the 
femoral are very soon seen over the abdominal walls, enlarged and tor- 
tuous, in order to supplement the office of the disabled channel. A growth 
in the axillary region compressing the axillary vein is quickly followed by 
an unusual prominence of the subcutaneous vessels over the thorax. The 
most notable example, however, of an amplification of the venous channels 
to meet a temporary emergency is that seen in the gravid uterus, in which 
the veins almost completely inclose the organ in an intricate net-work of 
enormous blood-channels. With hypertrophy of the veins there is generally 
associated an enlargement of the companion arteries, a singular illustration 
of the effort made by nature to maintain a just balance between the two 
systems of vessels. ; 

The treatment of cases of venous hypertrophy consists in removing the 
causes of obstruction whenever possible. Thus, if a tumor compresses a large 
vein, it should be removed, provided the growth is one adapted to an opera- 
tion; and when the pressure is due to inflammatory infiltration, the latter 
must be got rid of by blistering, massage, compression, and alteratives, among 
which latter mercury and the iodide of potash rank highest. 


Atrophy.—Veins may become atrophied in consequence of the sclerosis 
which sometimes follows inflammation, and also from diminished functional 
activity. If a limb be kept in a state of rest for several weeks, as in a case 
of fracture of the leg, the tissue-demand for blood is greatly lessened, and 
there will follow an appreciable wasting in all the vessels of the extremity, 
but chiefly in the veins. It is this diminished capacity in the venous system 
of the limb which causes the distressing sense of stuffing experienced by the 
patient when he first re-assumes the erect position, the veins being tempora- 
rily disqualified to return with due celerity the suddenly-increased volume 
of the circulating fluid introduced by the arteries. Atrophy of any organ 
is attended by a corresponding change in the veins which supply it. The 
atrophy of many tissues is accompanied with fatty degeneration of their 
normal components, a metamorphosis from which the veins are markedly 
exempt, calcareous transformations being much more common. 

Phleboliths—Small, round, or oblong bodies are met with in veins, either 
lying loose in their canals or attached by a delicate thread of fibrous tissue 
to their walls. These bodies are probably formed by the calcification of a 
blood-clot, and are chemically composed, as has been ascertained by Dr. 
Frankland,* of albuminous and fibrinous matters, conjoined with phosphate 
of lime, having also a trace of sulphate of potash and sulphate of lime, all 
of which materials are furnished by the blood. These bodies manifest a 
preference for particular veins, such as the prostatic and the vesical. They 
are occasionally found in old varicose vessels. 


* Holmes’s System of Surgery, vol. iii. p. 373. 
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The veins are rarely the subject of carcinoma. Virchow* describes a giant 
cell myosarcoma which originated in the inferior vena cava. The case is, 
perhaps, unique. A carcinomatous tumor originating in the vicinity of a 
vein may finally include the vessel, destroy its walls, and send portions of 
the rapidly-proliferating outgrowths into its cavity, giving it the semblance 
of a venous cancer. 


Varix.—The terms varix, varicose veins, and phlebectasis are used to 
express a condition of certain parts of the venous system in which the vessels 
are dilated, elongated, 

Fie. 360. Fig. 361. tortuous, and knotty. 
ee es Though most of the 

N veins are susceptible of 
such alterations in struc- 
ture and form, the dis- 
ease for the most part is 
limited to the spermatic, 
pudendal, and hemor- 
rhoidal veins, and to the 
saphena veins of the 
lower extremities. (Fig. 
360.) Varix of the veins 
of the upper eyelid is 
occasionally seen. Roki- 
tansky describes a var- 
icose condition of the 
veins of the pia mater 
met with in persons of 
intemperate habits. The 
same writer speaks of a 
- similar condition of the 
Varic tat f rfi ae f the Toins:: ita re 
“abdomen—From Bryant. Plexus. A peculiar con- 
figuration of the vessels 

around the umbilicus has been noticed, due to the 
existence of a communication between the superficial 
veins of this region and an inclosed um- 
bilical vein, constituting the caput Me- 
dus of Severinus. The superficial pudie 
and mammary veins occasionally become 
dilated. (Fig. 361.) Varices of the veins 
Varicose disease of the saphena magna. of the neck have been described by Mo- 
rand, Cline, and Roux. In the thorax 

the intercostals have, in rare instances, been seen dilated and tortuous; and 
Portal records examples of a similar condition of the vena azygos. Even 
the superior vena cava, according to Morgagni, may become the subject of 
the disease. Cases are on record of enlarged and convoluted veins in the 
abdomen. In the pelvis, the veins at the neck of the bladder (prostatic) and 
those of the rectum are frequently found varicose; the first often giving rise 
to vesical hemorrhage, and the last constituting piles. Only once have I seen 
true varices on the upper limb; but Roux, Cartier, and others describe 
cases of this kind. Though the disease was familiar to the ancient medical 
writers, yet none, it appears, were ever apprised that any other than the 
superficial veins were affected. That these should suffer and the deep trunks 
escape was referred by Boyer, Sir Everard Home, and others to the slight 
support rendered by the skin and subcutaneous fascia to the former, while 
the latter received a strong support by muscles and the prolongations of the 
deep fascia. That this view is incorrect has been satisfactorily shown by 


* Virchow’s Archives, Bd. lii., 1871. 
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Verneuil, who found that the dilatation often begins in the deep veins, the 
subcutaneous trunks becoming secondarily affected; a fact which I had 
ample opportunities to verify some years ago, when engaged in teaching 
anatomy. Mr. Gay thinks that the arterial trunks are implicated in varices; 
an opinion in which, I believe, few writers concur. Except where there is 
some mechanical pressure near the entrance of a subcutaneous vein into a 
larger trunk,—as that of the saphenous into the femoral,—lI believe it will 
be found that in all cases of varices of the leg the deep veins, as well as those 
which establish a connection between the two sets, are affected similarly 
to the subcutaneous ones, and in all probability take precedence in the 
dilatation. 

Causres.—In general, whatever obstructs the flow of blood towards th 
right side of the heart, causing over-distention of the walls of the great 
veins, favors the formation of varices. Among these causes may be enu- 
merated the following: 

1. Organic affections of the heart, such as disease of the semilunar valves of 
the pulmonary artery or of the aorta, and imperfection of the mitral valves; 
conditions which favor pulmonary congestion by interrupting the free transit 
of the blood through the lesser circulation, and thereby causing engorgement 
of the cave and smaller vessels. 

2. Obstruction in the portal system.—The deleterious effect of an impeded 
blood-flow through this part of the venous system is more concentrated 
than when a like cause operates on the other system of veins. In the former 
the hemorrhoid veins suffer most. Thus, in sclerosed conditions of the liver 
(cirrhotic liver) piles are very commonly present. 

3. Pressure upon the great veins within and without the body constitutes another 
very common cause of varix. This pressure may be made by the gravid uterus 
resting upon the cava or on the iliac veins; by an ovarian or a uterine tumor ; 

by aneurism of the abdominal aorta; or by fecal accumulations in the colon. 
- The pressure which operates externally in retarding or obstructing the venous 
circulation is often due to the existence of a tumor in the groin resting over 
the femoral vein, or to a constriction of the limb by a tight garter. Again, 
a long continuance in the upright position may lead to dilatation of the veins 
from the action of pressure: hence we often meet with varices in persons 
whose occupations require them to be on their feet for most of the day. In 
this position, the pressure of a long column of blood like that in the saphena 
vein of the leg is very great. 

4, Diminished accommodation for the venous circulation is another factor in 
the production of this disease; that is, when one or more veins have been 
rendered useless by their channels becoming blocked up with coagula from 
inflammatory or other causes, thereby making an increased demand on 
the remaining vessels to supplement the deficiency. The force resulting 
from this addition to the volume of their usual contents is exerted upon the 
sides of the overtaxed veins, in consequence of which they become varicose. 
It is in this way, most probably, that deep-seated contusions of the lower 
extremities act in developing varices, as many of the veins are, subsequent 
to such injuries, lost to the circulation by inflammatory changes or by 
sloughing. 

5. Trades and occupations, regarded by some as causes of varix, except, 
er such as demand for their prosecution the standing position, exercise 
ittle influence in causing the disease; and the same may be affirmed of con- 
stitutional temperaments. 

6. Hereditary predisposition to phlebectasis is said by Hasse* to exist; and 
I think his views on this subject are borne out by clinical observation. 

7. Sex and age-—Some writers believe that males, and others that females, 
are most liable to the disease. There may be something connected with 
the social and industrial life of the sexes in the different nations which will 
explain the diversity of opinion on this subject among British and French 


* Cooper’s Surgical Dictionary, article “ Varix.” 
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authors; but I am disposed to believe that in this country the two sexes are 
equally the subjects of this disease. The influence of age in determining 
the formation of varices cannot be questioned; for while the affection may 
occasionally be witnessed in children and in aged persons, the middle period 
of life is that in which varicose veins are most commonly contracted. 

The principal reason for varix being generally confined to the lower ex- 
tremity is that the contents of the veins tributary to the inferior vena cava 
are very much under the influence of gravity, being far removed from the 
centre of the circulation. 

ParnoLogy.—The changes which occur in a varicose vein are such as 
affect its form, the structure of its walls and of its valves, and the peri-venous 
connective tissue. 

Form.—I need not speak of those varicosities of the minute skin-veins, 
which are often seen scattered over the leg in straggling lines of a light-blue 
or a purple color. These varices are quite harmless, rarely give any incon- 
venience, and, indeed, seldom develop into the more aggravated form of the 
disease. When the superficial veins of the leg have to sustain an unusual 
degree of blood-pressure, either from obstruction in the course of their main 
trunks or from the blocking up of a neighboring channel, requiring them to 
supplement the deficiency, their walls become stretched, and their canals cor- 
respondingly dilated. The effect of these changes is to thin the coats of the 
vein and to diminish its power to resist the internal nieve: At this stage 
of the disease (taking the internal saphena as the subject of our description), 
a number of soft, compressible, blue swellings, very noticeable when the 
patient is standing, appear over the inner part of the leg and the foot. The 
effect of this distention of the veins is to produce a plenum of blood in the 
capillaries with which they are connected, and thus cause a transudation of 
serum and of white corpuscles, not only into the fibrous material which en- 
compasses the veins, but also into their tunics. The dilatation up to a certain 
point is usually quite uniform, the vessels being straight 
and cylindrical, but as the disease advances they become 
elongated, are thrown into serpentine flexures, and de- 
velop sacculated projections, giving them a tortuous and 
knotty appearance. This convoluted and elongated con- 
dition of varicose veins is usually regarded as the result 
of interstitial growth ; but more than this is necessary 
for its explanation. The effect of dilating an elastic tube 
of dead matter will be to shorten, not to lengthen, its 
canal. <A living tube like a vein is subject both to vital 
and to physical laws, and therefore the analogy fails in 
this particular; but the operation of the former does not 
exclude, it only modifies, the action of the latter. Indeed, 
in many respects the physical forces dominate the vital, 
both in normal and in abnormal growth. In explaining, 
therefore, the convoluted form of the veins, it is necessary 
to remember that the infiltration in their walls and in 
the surrounding connective tissue forms hyperemia, the 
effect of over-distention, that it is not equally dissemi- 
nated, but exists at some points to a greater degree than 
at others, and that the new cell-elements of the transuda- 
tion becoming transformed into connective tissue give rise 
to a like inequality in the thickening of the coats of the 

Longitudinal section of Veins. (Fig. 362.) This thickening in the walls of the 
a vein, showing the un- vessel is chiefly confined to the middle or muscular coat, 
canny thickening of its and is produced not by an increase in the number of mus- 

cle-cells, but by the addition of white corpuscles, which 
ripen into connective tissue. This unequal distribution of the nutrient ele- 
ments renders the vein weaker at some portions than at others; and it is 
at these weak or thin parts that the walls first yield, causing a slight 
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lateral deviation in the course of the vessel, which, in consequence of a 
similar change in the direction and force of the blood, is increased more 
and more, until a marked eurve or convolution is formed in the vein. The 
effect of one curve is to reflect the circulating current forcibly against an 
opposite and higher point of the vein, and to cause another curve in that 
direction. A bed may be cut for a stream of water whose sides shall be 
geometrically parallel with each other, and yet, if left unrestrained by arti- 
ficial barriers, it will soon groove out for itself a channel like the trail of a 
serpent, simply because a slight indentation was formed on the side of one 
of its banks. The same law is in operation to produce the curves in a vari- 
cose vein. 

Another structural change is one affecting the valves of the enlarged veins. 
Mr. Gay says that veins which become varicose are generally without valves, 
a statement in which I do not concur. The effect of dilating the venous 
eanals is to separate the cusps so widely that they are no longer capable of 
commanding the channel which they are designed to guard, and are pressed 
forcibly on both surfaces,—on the upper side by the weight of a column of 
blood which presses backwards, and on the distal side by the stream of blood 
moving towards the heart. The conjoined influence of distention and press- 
ure either causes their atrophy and final disappearance, or, from their ex- 
treme tenuity, produces laceration, converting them into a number of floating 
threads. In some instances where dilatation of the diseased vein advances 
very gradually, the valves increase pari passu in strength, becoming markedly 
hypertrophied, and executing their functions unimpaired. From the very 
commencement of the disease the peri-venous connective tissue participates 
in the morbid changes. It is at first infiltrated with serum, giving rise to a 
slight cedema in the course of the dilated vein, and later is crowded with 
migrated leucocytes, which become developed into connective-tissue corpus- 
cles, and finally into true fibrous tissue, the condensation of which increases 
the thickening about the veins, glues firmly together their convolutions, and 
fills their cavities with coagula. This infiltration of the connective tissue, 
inflammatory in its nature, sometimes extends far beyond the limits of the 
affected vessels, involving the lymphatics and the subcutaneous fascia of the 
limb, producing a general hypertrophy of the connective tissue, and forming 
a pseudo-elephantiasis. Instead of the walls of varicose veins and the sur- 
rounding connective tissue becoming hypertrophied, a change of an opposite 
nature is frequently induced; the veins become attenuated, and the con- 
nective tissue for the most part disappears, the vessels contracting an at- 
tachment to the skin. Under such circumstances pouch-like protrusions 
appear over the limb, which, when the person is standing, present a blue 
appearance. 

Symproms.—Varix may arise so gradually that the patient is unable to fix 
the period of its commencement; but generally there are some precursory 
signs which foreshadow the disease. ‘lhe most common are an unwonted 
fatigue and fullness of the affected limb or limbs, experienced after walking 
or after long standing. These sensations are often associated with a slight 
swelling or cedema about the ankles, and with numbness of the leg. After a 
time a slight blue protrusion appears in the course of the internal or the ex- 
ternal saphenous vein at a point where a tributary branch enters a main 
trunk. Obstruction to the current here is immediately realized in the con- 
tiguous veins, which in turn become dilated, and in this way the circle of 
embarrassed circulation and dilatation extends, causing a tortuous and knotty 
condition of the veins, involving more and more of these trunks of the leg 
‘Fig. 363), until the entire venous system of the limb may participate in the 

isease. In the recumbent position, or when the leg is elevated, the swollen 
vessels disappear, or become much diminished, but they quickly reappear 
when the patient stands upon the fect. 

Effects —A very common sequence of the embarrassed circulation in a limb 
affected with varix is eczema. The surface becomes inflamed, and minute 
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vesicles are formed, which open and pour out a thin serum, which keeps the 
parts moist, or, mingling with the detached cuticle, desiccates into scales. 
Varicose ulcer—A similar state of the cir- 
Fig. 363. culation frequently develops an inflammation, 
which results in ulceration and the formation 
of the varicose ulcer. 

Hemorrhage.-—The venous distention may 
thin out both the walls of the vein and the 
tissues immediately around, until the parts 
become so weak that a slight bruise, or a little 
additional pressure, consequent on standing, 
will cause a rupture of the varix and the effu- 
sion of a large amount of blood. In addition 
to the above, stiffness of limbs, burning in 
the feet, and cramps of the legs are frequent 
attendants of the disease. 


TREATMENT.—W here the cause producing 
varix is of temporary duration, such as press- 
ure from the gravid uterus, or from a remova- 
ble tumor, abdominal or otherwise, great 
relief will be experienced when the cause 
ceases to exist. Much may be done to relieve 
obstruction in the dilated vessels by avoiding 
the use of garters, by regulating the bowels, 

mS. when costive, with saline aperients, thus pre- 

Varicose condition of the saphena interna, Venting an over-fullness of the portal system, 
and by administering ferruginous tonics, with 

cold bathing, when the patient is weak and his muscular fibre relaxed. 
When varix of the leg is thoroughly developed, surgery, though it possesses 
no means of cure, is capable of affording a degree of palliation which will 
render the patient entirely comfortable. With this object 

Fra. 364. in view, local compression should be applied. This remedy, 

Sa though commonly recognized as that of Delpech and San- 

son, is really as old as Avicenna. It may be made by 
adhesive strips, by the roller alone, or by the elastic stock- 
ing. The latter will furnish the most expeditious means of 
imparting a uniform support, and will be found the most 
convenient dressing to wear. It should never, as is too 
commonly the case, be applied next to the skin, as the per- 
spiration will quickly impair its value by rendering the 
fibre of the stocking rotten and by destroying its elasticity ; 
neither should it be worn without including a considerable 
portion of the foot. The limb should be elevated so as to 
drain the blood out of the distended varices, after which a 
very thin cotton, linen, or silk stocking, long enough to 
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———_ reach to the knee, must be slipped on the leg, and over this 
‘ is to be drawn the elastic stocking. (Fig. 364.) When the 
patient retires at night, this dressing must be removed, and 

“Sas the limb bathed in cold water and afterwards subjected to 


Elastic stocking applied. brisk friction with a woolen cloth. In the morning, the 

stocking should be replaced before the patient rises to his 
feet. In the absence of the elastic hose, the ordinary laced stocking, shown 
under the head of surgical dressings, may be substituted with advantage. 
When the veins of the thigh participate in the disease, the elastic stocking 
should be continued up to the groin (Fig. 365), a piece of thin muslin being 
interposed between the skin and the dressing. The roller may be used in dif- 
ferent ways, as an ordinary spiral reversed of the lower extremity,—always 
remembering to raise the limb before its application, and to make the 


VARIX. 527 


turns with the utmost uniformity of pressure,—or as an immovable dressing. 
In the latter form it is necessary, after emptying the vessels by position, first 
_ to make the spiral reversed of the limb, and then over this to place a second 
roller, which should have brushed into its pores boiled starch or liquid glass 
(silicate of soda); or the second may be a plaster roller, which will require 
to be dropped into a basin of water for a few minutes previous to its applica- 
tion. The immovable dressing will in a short time become firm and hard, 
and may be worn continuously for several weeks. Ad- 

hesive straps, recommended by Travers, are well suited Fia, 865. 

to varices located about the ankle, and should be used in 
the same manner as when employed for the cure of leg- 
ulcers. (See page 122.) 

Various operations have been vaunted from time to 
time for the cure of varices. Among these may be men- 
tioned laceration, cauterization, excision, incision, seton, 
ligature, caustics, electro-galvanism, and injection. Lacer- 
ation is an old Roman operation, and consisted in ex- 
posing the vein and tearing it across by traction. Cau- 
terization was practiced by Celsus: the diseased vein was 
laid bare by dividing the skin, and the hot iron applied 
directly to its walls. Excision is likewise an ancient 
measure. It was practiced by Celsus, though confined 
to the treatment of veins which were only slightly tor- 
tuous. It was revived by Boyer and Richerand, but 
fell into discredit and disuse. Lisfranc at a later period 
attempted the operation in a modified form. Very re- 
cently, it is said, this operation has been repeated on the 
saphena magna.* Incision was tried by Paré and Petit. 
The seton, recommended by Fricke, consisted in passing 
a thread a number of times through the vein and allow- 
ing it to remain for several days. Davat had attempted : ; i + 
to obliterate veins on the same principle, by inserting Ms, Scns, neading 
two pins at right angles across the vessel and binding 
them together with a thread. The ligature of varicose veins has at different 
times attracted considerable attention. This method was employed by 
Paulus Aigineta, Ambroise Paré, Boyer, Béclard, and Sir Everard Home. 
Boyer combined incision with the ligature, first tying the vein in two places 
and laying it open between the threads. Dupuytren tied the vessel with a 
single thread and cut the vein across above the ligature. Sir Everard Home 
exposed the vein and placed a thread about it, hoping for the obliteration of 
its canal without division by the knife. Brodie, instead of ligating the main 
trunk of the affected vein, placed his ligatures upon its principal tributaries. 
Subcutaneous section of varices was first introduced by this surgeon. Liga- 
tion was effected in a different way by Velpeau. A pin was first passed 
beneath a single vein, or beneath a group of convolutions, and a figure-of-eight 
turn made by carrying a ligature about its extremities. The surface of the 
skin was protected against ulceration by interposing a section of a bougie ~ 
between the threads and the skin. Professor Hamilton selects one of the 
largest veins at the inside of the knee, passes beneath it a needle armed with 
a thread, and then, placing over the skin a little pledget of lint to defend the 
integument from pressure, ties the two.ends of the ligature firmly together. 
A second inclusion of the vein is made in a similar manner, one or two inches 
above the first. These ligatures are repeated eight or ten times, until all the 
principal trunks have been secured. -In seven or eight days the threads will 
have cut their way to the surface by ulceration, and may be removed. Poul- 
tices of flaxseed-meal are applied over the parts, and a recumbent position 
is maintained during the treatment. Mr. Lee, like Velpeau, used the pin 
and the figure-of-eight suture, but with this difference, that he introduced 


* Ziemssen’s Cyclopedia of Practical Medicine, vol. vi. p. 501. 
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two such sutures, and subsequently made a subcutaneous division of the 
veins included between the needles. Dr. Levis, of this city, has in a number 
of instances ligated varicose veins by a subcutaneous loop of silver wire. 
Sanson and Startin endeavored to substitute the ligature by applying de- 
structive compression in another way,—the first by grasping the vein together 
with the integument by spring forceps, and the latter by a bar-needle and 
clasp. 

Causes have enjoyed considerable popularity, and are still regarded with 
favor by some surgeons. They act by inducing coagulation of the blood in 
the vein over which they are placed. The particular agents of this class 
which have been recommended and used are the Vienna paste, caustic potash, 
and nitrie acid. The Vienna paste was a favorite caustic with Bérard, Skey, 
and Mayo, and in this country with Professors Pancoast and Gross; it is the 
only remedy of the kind which I have ever used for the purpose under consid- 
eration. It is prepared by mixing five parts of quicklime with four parts of 
caustic potash, and converting the mixture into a paste with spirits of wine 
immediately before using. The method of applying the agent is to take 
several small patches of adhesive plaster and cut in each a little perforation. 
These are to be applied, at short distances apart, over the course of the prin- 
cipal vein or veins, and the little openings filled with the paste, each being 
afterwards covered with a second patch of plaster. The caustic causes 
sloughing of the skin over the vein, filling the latter with inflammatory clots. 
In France, the paste of Canquoin, which consists of equal parts of chloride of 
zine and farina, moistened with water, has been very largely employed in 
varices. Verneuil states that it has been used in over two thousand cases 
without a single accident. 

Electro-galvanism has been employed by Capaletti,* and in this city by 
Dr. Grier, with a view to obliterate the vein-canals by inducing thrombosis. 

Injection of the veins with perchloride of iron has been practiced in France 
to a considerable extent, and, it is alleged, with very satisfactory result. 
‘The injection is accomplished by means of a small glass syringe and a very 
delicate trocar and canula.t The contact of this salt of iron with the blood 
causes the formation of a solid clot in the cavity of the vein; and before the 
injection is made, a firm bandage must be placed on the limb above, and 
retained there for some time, with the double object of making the vessel promi- 
nent, and of preventing the stream of blood from detaching and carrying a 
fragment of the clot to the heart and the lungs. 

It will be perceived that the object in all these multiplied operations is one 
and the same, namely, the obliteration of the diseased veins. The objection 
which has been urged against most of them is the risk of a diffused phlebitis, 
erysipelas, etc. While it is true that in a number of instances death has 
followed from these causes, yet the danger arising from tying and otherwise 
meddling with veins has been doubtless very much exaggerated. In my 
opinion, all these procedures, when applied to the veins of the leg, are not 
only unphilosophical but also injurious. ‘To deprive the venous system of an 
important trunk like the saphena is to turn an undue amount of blood into 
neighboring veins and produce in them an increased dilatation. According 
to my own observations, in cases of varix operated on by myself with caustic, 
and in others which I know had been treated with the ligature, the disease 
has invariably returned. I do not, therefore, believe that any operation 
which has yet been devised for the radical cure of varices is entitled to pro- 
fessional confidence. 


Diseases and Injuries of the Arteries. 
The arteries possess a wonderful facility for eluding injury. This is to be 
referred to several causes: 1, to position, the vessels being generally deeply 
situated, and occupying the least exposed localities of the body; 2, to the 


* Archives Générales, 1848. 
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elasticity of their walls; 3, to mobility in their sheaths, and in the loose cel- 
lular tissue with which they are surrounded; and, last, to the protection 
of contiguous muscles, which serve to deflect vulnerating bodies. Wounds of 
the large vessels are not very common in civil practice. 


Contusions, though most common in gunshot wounds, may occur from other 
kinds of violence. The resulting inflammation may terminate in one of 
three ways: first, in the narrowing and even the obliteration of the lumen 
of the vessel from the contraction of its tunics, or, secondly, in the forma- 
tion of a coagulum obstructing its channel,—in either case causing mortifica- 
tion of the parts below unless the collateral trunks are equal to the task of 
transmitting the blood; thirdly, in ulceration, thus establishing an opening 
in the artery and giving rise to dangerous hemorrhage. 

TrREATMENT.—Should mortification follow a contusion of the artery, it will 
not be necessary to wait for the line of demarkation, but the limb should be 
immediately removed above the seat of lesion. When ulceration takes place, 
followed by hemorrhage, a ligature should be applied above and below the 
opening in the vessel. 


Lacerations may be complete or incomplete, and may occur with or without 
an external wound. In complete laceration—an accident of frequent occur- 
rence in manufactories—the artery is torn entirely across; and the injury 
is usually accompanied by extensive contusion and laceration of the soft parts. 

Incomplete lacerations are those in which the internal and middle coats 
are torn, and the external tunic remains intact. (Fig. 366.) The lacerated 
layers curl inwards upon themselves, 
and may block up the lumen of the 
vessel. The current of blood after such 
an injury is liable to stretch the exter- 
nal coat of the artery into an aneu- 
rismal sac, or, by getting in between the 
coats, to detach them from one another 
for a considerable distance, constituting 
the interparietal or dissecting aneurism. Another form of laceration, but a 
rare one, is where the external and, it is said, even the middle coat is severed, 
the internal one alone remaining sound. It is highly probable that in this 
very uncommon injury some of the muscular and elastic fibres remain, since 
otherwise the delicate and brittle lining of the vessel would give way under 
the pressure of the blood. 

TREATMENT.—In general it may be observed that in all wounds attended 
with much hemorrhage, the first duty of the surgeon is to arrest the loss of 
blood by applying, when feasible, a tourniquet to the limb, or by introducing 
a finger or a compress into the opening; the second is to determine its source, 
whether arterial or venous, and whether from a principal trunk or from one 
of its branches; the third, to apply a ligature to the vessel at the seat of 
injury. The blood from an artery issues in jets, is of a scarlet color, and 
is controlled by pressure on the cardiac side; while that from a vein wells 
we has a blue or a purple color, and is arrested by pressure on the distal side. 

he following considerations will aid the surgeon in ascertaining the identity 
of the bleeding vessel. When the hemorrhage is from a main trunk it will 
be more persistent than when from a branch; pressure made at different 
situations will reveal the true vessel by controlling the bleeding at one point 
rather than at another; and if a vessel like the axillary, the brachial, or 
the femoral be torn, the pulse will cease at the wrist or at the ankle. An 
artery should not be tied near an important branch without including the 
latter in a ligature. To neglect this precaution is to expose the patient 
to the risk of secondary hemorrhage, in consequence of the uncertainty 
attending the formation of a permanent clot. 

In complete lacerations there will be little bleeding, in consequence of the 


Internal coat divided, external one unbroken. 
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paralysis of the torn vessel and the manner in which its tattered tunics are 
turned in so as to blockade the orifice of the artery and give support to the 
internal clot. Vessels of the size of the axillary, and even of the carotid, 
may be entirely severed and yet only a few drops of blood escape. While 
this is true, it would be a fatal neglect to trust in such a case to the oper- 
ation of natural processes alone. If left to itself, in a short time, when the. 
paralysis begins to disappear or the shock which the patient has sustained has 
passed off, the force of the blood-stream will dislodge the coagulum, and hem- 
orrhage will follow ; or, should this not take place, the subsequent sloughing 
of the shattered coats will most probably open the vessel. In all cases, then, 
of complete laceration of an artery, both ends of the trunk should be tied, 
observing to place the ligature sufficiently distant from the seat of the injury 
to include a sound portion of the vessel. 

Nor is this rule less imperative in the two forms of incomplete lacera- 
tion, in both of which the artery must be tied above and below the point of 
damage, whenever that can be ascertained, thereby preventing the forma- 
tion of aneurism or a destructive hemorrhage. 


Incised Wounds.—These may be complete or incomplete. In the first the 
vessel is cut entirely across, and the injury is followed by retraction and con- 
traction of the divided ends, by a gush of blood, and by the formation of a 
coagulum as described under the head of hemorrhage. The second or incom- 
plete division may take place in various ways. It may be a mere nick, not 
extending through all the tunics of the vessel, or it may be longitudinal, 
oblique, transverse, and sometimes horizontal, cutting out an ovoidal portion 
of the tube entire. Whatever the direction or the size of these wounds, 
there will be more or less retraction or gaping, this, however, always bein 
greatest in such of the tubes as are transverse, in consequence of the direction 
of the elastic component. This is well illustrated in Fig. 367. The subsequent 

phenomenon of coagulation of the blood 
Fia. 367. without and between the walls of the 
4. wounded trunk does not materially dif 
m™ fer from that which follows its complete 
rE division. These wounds are not only 
more troublesome than those extending 
through the entire circumference of the 
=] artery, but they are also more certain to 
| be succeeded by secondary hemorrhage, 
2 as the retraction and contraction affect 
#3 only a limited portion of the vascular 
= tube, and that imperfectly, so that the 
1, longitudinal slit below, the consequent gaping resulting clot, being on the side of the 
sech bore; 2 obligne alt and tn sonseguence artery, is constantly disturbed by the 
slit, exhibiting the greatest degree of gaping; 4, passing stream of blood. 
iia ee en en ene TreaTMENT.—Asin lacerated wounds, 
so in those which are incised, both ex- 
tremities of the divided artery will require ligation. The distal extremity, 
owing to the collateral circulation, is as likely to bleed as the proximal. The 
blood when coming from the former wells up, instead of issuing in jets as it 
does from the latter. The same practice must be extended to incomplete 
or partial wounds, however slight, even when they do not penetrate the 
cavity of the vessel. The old practice of cutting the artery between the 
ligatures, as performed by Abernethy, has been long since abandoned as 
useless, if not dangerous, by predisposing to secondary bleeding. In wounds 
of a superficial vessel, an acupressure-pin above and below the lesion may be 
employed in an emergency. 

Punctured wounds demand the same treatment as those belonging to the 
other classes. Shot injuries of the vessels have been treated of under the 
head of gunshot wounds. 
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Arteritis——The arteries possess a wonderful power to resist disease, and 
hence they are found surrounded by purulent accumulations and by malig- 
nant growths, or lying in the midst of sloughing tissues, or even stretching 
across chasms formed by destructive ulceration, and yet still capable of carry- 
ing blood to the parts to which they are distributed. Idiopathic inflamma- 
tion of these vessels is, therefore, an unusual occurrence, and, when it does arise, 
is traceable to some constitutional vice in the blood, such as exists in syph- 
ilis, gout, and rheumatism. As a traumatic result arteritis is very common, 
being present in every case of ligature or wound. The order of frequency 
in which the tunics of the vessel are involved by inflammatory changes is 
determined by the exciting cause. When arising from internal or idiopathic 
conditions, the tunica intima is first affected, and from this the disease 
travels outwards, extending to the middle and the external coat, and even 
to the loose cellular tissue about the vessel. If the arteritis has a traumatic 
origin, the inflammation will advance in the opposite direction, that is, from 
the outer to the inner coat. The earliest evidence of the external form of 
the disease, that most commonly encountered by the surgeon, is hyperemia 
of the nutrient vessels of the cellular tunic of the artery and its sheath fol- 
lowed by a fibrinous and cell transudation. Should the inflammatory dis- 
tention of the capillaries continue, a similar infiltration will extend to the 
middle coat, the effect of which will be to involve the tunica intima, pro- 
ducing endo-arteritis. Partly from the swelling and partly from the spasm 
of the muscular walls of the vessel excited under irritation of the vascular 
nerves and thereby diminishing the canal of the artery, the inner coat is 
thrown into plications, and its nutrition seriously disturbed. The walls of 
the vessel thus filled with the products of the inflammation may undergo 
several important structural alterations. 

Results of arteritis—The most common results are a new formation of con- 
nective tissue, suppuration, atheroma, calcification, thrombosis, and aneu- 
rism. These transformations may be considered to be the result of a chronic 
inflammation. The organization of the cell transudation, and the prolifera- 
tion of the staple elements of the parts into connective tissue, may take 
place in the sheath, or in the fibrous or muscular layers of the vessel. When 
in the sheath, it may produce a sclerosis or thickening around the artery, and 
its adhesion to the surrounding parts. When hyperplasia of the connective 
tissue occurs in the external and middle tunics, it causes a corresponding 
wasting of the muscular and elastic components of the last-named coat, in 
consequence of which the vessel is rendered less able to resist the pressure 
of the blood; dilatation follows, frequently terminating in aneurism. 

Another effect of arteritis is the formation of clots within the canal of the af- 
fected vessel, probably due to some subtle change in the vital characteristics 
of the intima. These clots are sometimes regarded as standing to the inflam- 
matory phenomena in the relation of cause and not of effect. The obstruc- 
tions which such coagula form may be partial or complete. The clots are 
frequently conical, resembling the thrombi which form after the ligation of an 
artery. The final disposition of these clots is not always the same: they 
may become organized and incorporated with the walls of the vessels, com- 
pletely obliterating its lumen; or they may soften down and mingle with 
the circulating fluid, again rendering the canal pervious; or portions may 
become detached and block the artery at another point, in which case, should 
the collateral branches prove unable to transmit the blood to the parts below, 
mortification will follow; or if the fragments of the thrombus are sufficiently 
minute, they will pass into the capillary vessels and cause numerous points 
of obstruction. 

When the disease advances to suppuration, the pus, if in the adventitious 
coat, is rarely circumscribed by a limiting wall, but becomes diffused along 
the course of the artery. When the suppuration is in the middle coat, it may 
exist in the form of distinct abscesses, liable to open into the vessel and 
mingle their contents with the blood, causing a fatal pyemia. 
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Symproms.—There are no symptoms which are so specifically characteristic 
of deep-seated arteritis as to enable the practitioner to detect with certainty 
its existence. The tension of the vessel, arising from a diminution of its 
canal, the empty state of its branches, the diminished temperature of the 
parts to which it is distributed, and the impaired movements of the limb on 
the affected side, are all grounds for suspecting the presence of the disease. 
When the inflammation is seated in arteries which are accessible to the 
touch, there will be less obscurity. The affected vessel will have a hard, 
cord-like feel, and be tender on pressure; there will be deep lancinating and 
radiating pains, and the entire limb will be stiff and helpless. In the com- 
mencement the disease may be mistaken for rheumatism. When obstruction 
is present, the pulsation of the vessel below will be diminished in force, or 
may be entirely suspended; and when the vitality of the parts supplied by 
the crippled artery is threatened, their temperature will fall, and their color 
become dark and mottled. 

TREATMENT.—W hen arteritis arises from idiopathic causes, as rheumatism 
or gout, the best remedies will be the iodide of potash with colchicum and 
belladonna. If the patient is strong and vigorous, or if the attack has 
been provoked by a too free indulgence in eating and drinking, these reme- 
dies must be preceded by an active purge, consisting of calomel followed by 
a saline cathartic. To relieve pain and to procure rest, Dover’s powder will 
prove most serviceable. As a local application, the use of laudanum-and- 
water will often prove very comforting to the feelings of the patient. 


Atheroma.—The term atheroma is used to express a peculiar degeneration 
of the arteries. Though no vessel can be said to be exempt from the disease, 
yet it is most commonly seen in the arch of the aorta, and in the iliac, tibial, 
cerebral, coronary, brachial, radial, and ulnar arteries. Males appear to be 
oftener affected with this degeneration than are females. The natives of the 
United States are singularly exempt from this affection, as compared with our 
foreign population. The disease is said to be very common in Great Britain, 
and also in Paris. 

There are two varieties of atheroma, the senile and the premature. The 
first is rarely seen in the young, but is most commonly observed after fifty 
years of age. The second begins as early as thirty, is generally the result of 
alcoholism, and is much more common than is generally supposed. In cases 
of extensive atheroma it is not unusual to find the corresponding vessels of 
the two sides suffering alike. Veins are seldom affected with atheroma. There 
are three stages,—infiltration, fatty degeneration, and calcification. 

Anatomical characteristics —The disease generally commences in the internal 
coat of the artery, and in the deepest or the most external lamelle of this 
coat. These layers become thickened, to accommodate which change the 
innermost part of the intima is pressed in the direction of least resistance, 
that is, inwards towards the canal of the vessel, causing numerous flat pro- 
jections of various sizes and of irregular outlines. These thickenings are 
caused by the multiplication of cell-elements in the lamella, some of which 
originate in an active proliferation of the connective-tissue corpuscles of the 
part, and others, probably, are emigrants from the vasa vasorum. The effect 
of this infiltration is twofold: first, to sclerose or harden the tunica intima; 
and, second, to interfere with its nutrition, by offering a mechanical ob- 
stacle to the access of blood. The effect, therefore, of a diminished blood- 
supply is to inaugurate a retrograde metamorphosis of both the new and the 
old elements. Their cell-contents become changed into fatty materials, and 
this constitutes the commencement of the second stage. To the eye the ves- 
sel now presents numerous spots or streaks of a yellow or light-gray color, 
which in time become confluent, forming patches of considerable size, and 
which have a greasy feel. While this degeneration is in progress in the ex- 
ternal layers of the intima, cell infiltration goes on in the more internal ones, 
Not only does this fatty transformation invade the cells, but it also induces 
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changes in the intercellular substance of the connective tissue, the softening 
down or the liquefaction of which—intermingled with fat-globules, granules, 
and fragmentary particles of disorganized lamellee—constitutes a soft, pulpy 
mixture, which has been called the atheromatous abscess. As the disease 
advances, one lamina after another of the internal coat yields to the trans- 
udation, the fatty transformation at the same time following closely on the 
infiltration, until there may remain only the most delicately attenuated film 
of the intima between the blood and the soft atheromatous substance beneath. 
This film frequently becomes fissured, and allows the purulent-looking accu- 
mulation to escape into the vessel and to become intermixed with the blood. 
The opening which remains, and which extends between the intima and the 
middle coat of the artery, often in a very irregular, sinuous manner, forms 
the so-called atheromatous ulcer. The effect of the swelling of the tunica 
intima, from the presence of plastic matter and of cell-forms, is to encroach 
upon and diminish the lumen of the vessel. This swelling has been im- 
properly interpreted by certain writers, who have supposed that this diminu- 
tion in the canal was caused not by transudation in and beneath the layers 
of the internal coat, but by a deposition upon its inner surface. 

The effect of the above changes is to modify seriously the physical prop- 
erties of the arterial tube. It loses much of its elasticity, is deficient in 
firmness of texture, becomes soft, dilating unequally, and is easily lacer- 
able. Though it is true that the internal coat usually takes precedence in 
atheromatous change, yet the disease is by no means limited to this part 
of the.vessel. The middle or muscular layer participates in a similar meta- 
morphosis. The order of the phenomena in such an event corresponds to 
that described as occurring in the intima. Cell-forms appear between the 
inner and the middle coat, and interpenetrate the fibres of the muscular 
layer; the sarcous contents of the muscle-cells are replaced by fat, form- 
ing greasy, yellowish, circular streaks about the vessel, which eventually 
constitute the same kind of creamy pulp as that in the atheromatous ab- 
scess already described. With such alterations in the nutritive processes of 
an artery, it would be singular if its external or fibrous coat should escape 
being involved in the disease. Accordingly, we find that a period is reached 
when the tunic becomes red and swollen with transudation, and its fibres 
swarm with migrated leucocytes and with other cells which arise by an 
active proliferation of its stable connective-tissue corpuscles. Many of these 
forms are developed into connective or cicatricial tissue, white in color, hard 
and inelastic in its constitution, and 
which, with the wasted elements of the Fie. 368. 
middle coat, may become blended with 
the remains of the intima. 

Calcification —T he degenerative stage, 
which next appears, is that of calcifica- 
tion; that is, the deposit of lime-salts in 
the fibrous and other remaining compo- 
nents of the vessel. This deposition is 
by no means uniform. It may occur in 
irregularly-disseminated grains, giving 
a rough, granular appearance to the 
vessel; it may form in scales, rendering 
the artery rigid and inelastic,—a con- 
dition common to the aorta and other 
large trunks ; it may é appear as thin, Arch of the aorta laid open, exhibiting an aggrega- 
elongated plates, with irregular borders, tion of calcified plates. 
and separated from adjoining ones by 
fat-globules, so as to give a pavement-like appearance to the surface ot the 
artery (Fig. 368); or these plates may increase in thickness and in extent 
until the tube becomes converted into a hard cylinder. Another singular dis- 
position of these salts is an annular aggregation of grains, which follow the 
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circular disposition of the muscular fibres of the media, giving an appearance 
to the artery not unlike that of the trachea. These calcified rings may become 
united by intermediate deposits until the tube is transformed into a canal 
of almost stony hardness. The femoral, popliteal, tibial, radial, and ulnar 
arteries furnish the most common examples of this condition. (Fig. 369.) 
Microscopic appearances.—A microscopic examination of an atheromatous 
artery reveals the existence of oil-globules, small scales having a white, shining 
appearance, fragments of earthy matter, numerous minute 
particles, crystals of cholesterin, and leucocytes, together 
with the proximate constituents of fat,—oleine, margarine, 
and stearine. These components are found mixed with 
other tissue-débris of the 
Fia. 870. affected artery. (Fig. 370.) 
The earthy deposition, when 
carefully examined, exhibits 
neither bone-cells nor that 
orderly arrangement of parts 
which forms the Haversian 
system found in true osseous 
substance, and therefore can- 
not properly be termed a 
5 that isa process of ossification. 
er eee CausEs.—We have seen 
that atheroma is essentially a 
fatty and a calcareous degeneration of the walls of a ves- 
sel. There are two views entertained by writers on the 
nature of this arterial degeneration. Moxon* believes 
that it originates in inflammation, and that the inflam- 
mation is induced by vascular tension. In support of 
his opinion this writer states that those diseases which 
tend to diminish such tension, as phthisis and mitral in- 
sufficiency, are rarely attended by atheroma. Niemeyerf 
and Virchowf both believe in the inflammatory doctrine. 
Holmes§ regards strain or overstretching of the arterial 
The brachial artery, W@lls as principally concerned in producing the disease. 
and part of the radial Gulliver|| adopts the non-inflammatory view, holding that 
antted date wigid’ cat. the inner coat is primarily affected, and that the stenosis 
cified tubes. The an- of the arterial canal is to be attributed to a deposit from 
iegatiepiins ada the blood upon the intima, without any previous infiltra- 
eC the vessel isexposed, tion of the other coats. This view would transfer the 
essence of the disease from the tunics of the vessel to the 
blood. The fact that atheromatous change is in almost all instances met with 
in the arterial system of vessels would seem to connect it in some way with 
arterial blood, and therefore to favor the idea of a primary deposition from 
that fluid; but, on the other hand, the alteration being frequently seen to occur 
in patches, and not generally affecting extensive portions of a vessel, would 
militate against this doctrine. It has been stated by some writers, who are 
adverse to this opinion, that the disease is not confined to the arteries alone, 
but occasionally invades vessels carrying venous blood, and one—the pulmo- 
nary artery—in which the blood is intensely venous. I am unable, however, 
to find more than a single recorded case of this kind,—one reported by 
Dr. Gerald Yeo:§ in this the pulmonary artery and all its branches were 
atheromatous, caused, it was supposed, by a constriction which existed at the 
mitral opening, and by hypertrophy of the right ventricle. If such were 
the proper explanation, it would tend to confirm the doctrine of Holmes, 


Fia. 369. 


* Guy’s Hospital Reports, vol. xvi., third series, p. 431, 1871. 
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namely, arterial tension. Too much weight, however, must not be attached 
to exceptional cases in the investigation of pathological questions. The most 
probable view, in my judgment, is that the disease is in all cases inflam- 
matory in its origin, that the predisposing causes may be either altera- 
tions in the constitution of the blood or arterial strain, and that the deposit 
which takes place in the layers of the tunica intima is due to the altered 
nutrition of that membrane from the interpenetration of its lamine by 
migrated leucocytes and from the proliferation of its normal cell-elements. 
The effect of chronic inflammation in determining fatty degeneration of 
tissues in other parts of the body, even in non-vascular structures like the 
cornea and cartilage, is well known; and I can discover no reason why 
similar degenerations occurring in the arteries should require a different 
explanation. Gout and rheumatism are regarded as being active in the pro- 
duction of atheroma. Syphilis is also deemed a fruitful source of the disease. 
With reference to the last-named affection, Moxon asserts that it exercises no 
influence whatever in causing these changes, though I think there can be no 
doubt that syphilitic blood, remotely at least, has much to do with arterial 
degeneration. 

Alcohol, in my judgment, is more actively concerned than all other causes 
combined in bringing about atheroma, especially of the variety which I have 
termed “premature.” 

Nor must we overlook the effect of those changes which are incident to 
advanced life, changes which notably lower the life-forces of the body, and, 
of course, the functional activity of the different organs. The muscles grow 
less supple, the ligaments stiff and inelastic, the cartilages of the ribs and the 
larynx ossify, and the heart-muscles become enfeebled by fatty transforma- 
tion. All these phenomena, which belong to the decline of life, would appear 
to invest the changes attending senility with paramount importance as a 
favoring cause of arterial atheroma. 

Symproms.—There are no symptoms which enable the practitioner with 
any certainty to detect atheromatous transformation in vessels, unless the 
change has advanced to calcification and the artery is accessible to the touch, 
when the rigid, irregular, and granular surface of its walls will sufficiently ~ 
declare the existence of such a change. If, however, a man has passed his 
fiftieth year, or has been the subject of gout, of rheumatism, or of syphilis; 
if the pulse becomes a little irregular in its action and the respiration is quick- 
ened on his taking the usual exercise, without any abnormal sounds of the 
heart being present other than, perhaps, a slight murmur, and without there 
being any physical alteration in the pulmonary organs to explain the defect 
in breathing; and if, in addition to these symptoms, the fatty ring (arcus 
senilis) is seen at the circumference of the cornea, the existence of atheroma- 
tous change in the aorta and other vessels near the heart may be deemed 
highly probable. : 

TREATMENT.—There are no remedies with which we are acquainted that 
are capable of removing the transformation under consideration. The solvent 
action of lactic acid upon the lime-salts would suggest the free use of milk 
as an article of diet, not with the hope of removing calcification when once 
established, but to favor a constitution of the blood which should be, in some 
degree at least, incompatible with its existence. Much may be done, how- 
ever, in this way of palliation by attending to the condition of the kidneys 
and digestive organs, at the same time directing the patient to lead a quiet 
life and avoid every cause calculated to quicken the action of the heart and 
to increase arterial tension. 


Consequences of Atheroma.— Thrombosis, or obstruction of an atheromatous 
artery by the formation of a clot, is frequently induced by the grains, scales, 
or plates of calcified matter projecting into the lumen of the vessel, and 
offering those irregularities which, by contact with the blood-stream, favor 
coagulation. This is a common cause of cerebral embolism. 
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When the arteries of an extremity become obstructed, the condition is an- 
nounced by pain, loss of heat, numbness, and stiffness of the limb. The skin 
becomes mottled, and finally dark and gangrenous. When the obstruction 
grows slowly, the collateral vessels may be able to supply the parts below 
with blood; but when the thrombus is quickly formed, the danger of morti- 
fication is imminent. 

Ulceration.—The rupture of the intima and the escape of a portion of 
softened atheroma into the vessel, leaving an irregular excavation in its walls, 
the circumference of which becomes thickened by a formation of organized 
transudation, constitute what has been termed an ulcer; but there is a form 
of ulceration which destroys all the coats of the artery, opens externally, and 
is followed by hemorrhage. I lost a patient from this cause by an ulcer per- 
forating the common iliac a short distance above where a ligature had been 
applied on account of secondary hemorrhage after ligature of the external 
iliac for aneurism. I am not prepared to say in which part of the vessel, in 
this case, the ulceration began, whether the external or the internal, though 
it is believed that in true ulceration of arteries the external tunic is first 
attacked by the inflammation. 

Dilatation —When a portion of the internal coat of an artery is destroyed 
by atheromatous degeneration, the blood finds its way through the opening, 
and, by pushing off the fibrous from the muscular tunic, forms the dissecting 
aneurism; or, instead of separating the tunics in this manner, the middle 
and external coats may yield over a limited part of the vessel, giving rise to 
a diverticulum, or pouch-like protrusion of its walls, presenting the ordinary 
appearance of a true aneurism.. The pouch may become so thinned by the 
pressure of the blood as finally to give way and destroy the patient by 
hemorrhage. 

Hypertrophy of the left ventricle, and arterial dilatation.—The change which 
takes place in the physical and vital properties of a calcified artery is such 
as to act both upon the centre of the circulation and upon its peripheral ex- 
tensions. When an artery is sound, and the blood is driven into its canal by 
the contraction of the left ventricle, it first expands by virtue of the elasticity 
of its middle coat, and then contracts upon its contents by the reaction of 
the muscular and elastic layers. The propulsive power of the heart is thus 
supplemented, and the stream rapidly hurried forward. When, however, 
these vessels are changed into rigid, unyielding tubes, their walls offer a 
direct resistance to the force of the heart, and thereby slow the blood-cur- 
rent. Such an obstacle compels the heart to exert a more vigorous stroke, 
and diverts a larger amount of blood into those vascular trunks which remain 
sound. The effect is to induce hypertrophy of the left ventricle, and dilata- 
tion of the vessels unaffected by the disease. 

Loss of temperature.—W hen the smaller ramifications of the greater circu- 
lation are calcified, for example, those of the lower extremity, the retarded 
flow of the blood and its defective distribution diminish the activity of tissue- 
change, and as a consequence lessen the evolution of heat. From this cause 
perpen who are the subjects of this degeneration will frequently complain of 
cold feet. 

Cramps.—The spasmodic contractions of the muscles of the legs, so com- 
monly complained of by aged persons, are to be attributed to the altered 
condition of the blood from its tardy circulation, rendering it unfit for the 
demands of the nerve-centres, and thus causing these displays of irregular 
nerve-action. 

Mortification—The obstruction offered to the circulation by coagula, 
which form so readily in calcified vessels, or the sluggish movement of the 
blood through its rigid channels, may so starve the districts to which the 
diseased vessels are distributed as to induce their mortification. Senile and 
other forms of gangrene are illustrations of this condition. . 

TREATMENT.—Little can be done in the way of treatment for the relief 
of the complications arising from atheromatous degenerations. Everything 
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calculated to stimulate the heart should be avoided, the patient leading a 
quiet life, free from all excitement. When the temperature becomes lowered 
and the extremities suffer from cold, often the precursors of mortification, 
external warmth and stimulating frictions must be applied, in order to favor 
the circulation of the blood. Opiates should not be withheld when pain and 
restlessness are present. For the cramps in the legs which so often harass 
aged persons suffering from calcified arteries, nothing affords more prompt 
relief than dry heat applied to the parts. 

When mortification follows, the fetor must be corrected by deodorizing 
agents, such as charcoal and fermenting poultices, or by solutions of per- 
manganate of potash, bromine, or carbolic acid. The general strength will 
require to be supported by nutritious food, tonics, and stimulants, and all 
pain must be relieved by anodynes. Few persons survive the disease, death 
taking place during the progress of the mortification. In rare instances, where 
the arterial obstruction has been quickly formed, and the death of the part 
rapid, a line of demarkation has been established, and the limb successfully 
removed. 


Amyloid Degeneration.—This obscure affection is most commonly observed 
in the smallest arteries, especially in those distributed to the elementary parts 
of large secreting organs like the kidney and the liver. When found in large 
vessels, it is in those very closely related to the heart, as the aorta, carotid, 
and innominate pulmonary arteries. It is regarded as an infiltration, entering 
both the cells and the non-cellular components of a structure, and imparting 
to these a swollen, distorted, shining, and vitreous appearance.. In chem- 
ical constitution the amyloid formation is an albuminate, but it behaves under 
certain reagents in a manner different from ordinary albumen. The addition 
of iodine produces, with this peculiar substance, a brownish-red color. Like 
fibrin, the material does not normally exist in the blood, but is the product of 
certain subtle changes which take place during transudation, as has been 
stated by Friedrich, between the albuminous matters of the blood and the 
tissues through which these matters pass. The deposit affects both the inner 
and the middle coat of an artery, and has been seen in the fibrous tunic, ex- 
tending even to the connective tissue beyond the vessel, transforming these 
tunics into white, glassy-looking particles. The swelling resulting from the 
infiltrate encroaches on the canal of the vessel, much as in atheroma, and in 
small arterioles may ultimately occlude their channels. The amyloid degen- 
eration is induced by protracted suppuration, and by syphilitic and other 
causes, which slowly induce those alterations of the blood and tissues which 
establish what we are wont to term a diathesis, or a dyscrasia. 


Aneurism. 


An ancurism is a tumor which contains blood, and which communicates 
directly with an artery. Fernelius* was the first to ascertain the proper 
relation of aneurismal tumors to the arteries. 

Division —Aneurisms are divided, first, into internal and external :—internal, 
when situated within the great cavities of the body; external, when located 
upon the vessels of the head, neck, and extremities. To the former division 
belong aneurism of the cerebral arteries, aneurism of the aorta, of the iliacs, 
and of the mesenteric arteries. 

A second division is into spontaneous and traumatic, according as they arise 
without or with a visible injury. 

A third division is into true and false aneurism:—true, when the blood is 
contained in a sac formed by one or more of the coats of the affected vessel, 
and false, when it escapes from the artery into the surrounding tissues, either 
in consequence of a wound in the vessel or from rupture of an aneurismal 
sac. In the last instance we have an explanation of the manner in which a 


* Universa Medicina de Ext. Corp. Affect., lib. vii. cap. 3, Venet., 1564. 
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true may be converted into a false aneurism. Another variety under the false 
division, so placed by Broca and others, is dissecting aneurism. 

A fourth division is that of arterio-venous aneurism, under which are two 
varieties, the direct or aneurismal varix, and the intermediate or varicose aneu- 
rism. 

Breschet,* in addition to the varieties named, makes two others, namely, 
aneurism by anastomosis, so called by John Bell, and cirsoid aneurism. These 
two, so entirely different in their anatomy from aneurism, I have treated 
under the head of angeiomatous growths. Hunter believed in a hernial aneu- 
rism,—that is, one in which, the external and middle coats of a vessel being 
torn or divided, the internal one, or the intima, pressed through the opening 

thus made and formed a tumor. Dr. Crisp 

Fig, 871. refers to such a specimen in the Museum 

of the London College of Physicians. Mr. 
Erichsen, however, after having examined 
this specimen, came to the conclusion that the 
external coat of the aneurism had been dis- 
sected off. I am not aware that a single ex- 
ample of this form of the disease, verified by 
dissection, exists in any pathological cabinet. 

True aneurism may arise spontaneously or 
from traumatic causes. It consists in a dila- 
tation or a stretching of one or more of the 
coats of an artery. When this stretching is 
uniform in all directions, that is, in the entire 
circumference of the vessel, it is called a fusi- 
form or spindle-formed aneurism. (Fig. 371). 
When the dilatation takes place from a small 
portion of the artery and projects from its 
surface like a bud, it constitutes the sacciform 
or sacculated aneurism. 

The fusiform aneurism is not a common ya- 
riety of the disease, and is generally restricted 
to a few vessels, like the aorta, carotid, and 
iliac.. In the commencement of the aneurism 
the sac probably possesses all the tunics of 
the artery, a circumstance which in a meas- 
ure explains the peculiar shape of the swell- 
ing. In addition, the walls are greatly thick- 
ened either by an unusual nutrition or by 
: inflammatory formations of connective tissue, 

Fusiform aneurism, with layers of fibrin imparting such a degree of strength to the 
Hodgeon ‘ue blood in the centre—After cae that it rarely becomes ruptured. The 
rapidity with which the blood passes through 
a channel so direct as that of a fusiform aneurism proves unfavorable to the 
formation of stratified fibrin or of blood-clots, and hence these deposits are 
usually absent in this form of the disease. When the inner surface of the sac 
becomes rough and convoluted,—a not uncommon condition,—both coagula 
and fibrinous lamine may form. Figure 371 is an illustration of the presence 
of such formations. As a fusiform aneurism may form independent of any 
atheromatous change, it is highly probable that it is a product of arteritis. 
At all events, it is certain that inflammation plays a conspicuous part in the 
progress of this variety. 

Sacculated aneurism is much the most common form of the disease. It be- 
gins by a projection from the side of the affected artery, which gradually 
enlarges, until a tumor of great magnitude may be formed. (Fig, 372.) 

The aneurismal sac—The formation of the sac is generally a gradual 
process. First, at some point where the artery, in consequence of structural 
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change, is unable to resist the pressure of the blood, the coats begin to yield, 
forming on the side of the vessel a little prominence or bud-like dilatation. 
This will continue to enlarge, the resistance of the arterial tissues diminish- 
ing as the tumor increases in size. During the period of enlargement the 
coats of the vessel, which form the walls of the aneurism, undergo important 
changes. They may continue for some 
time to retain their continuity and, in a Fig. 872. 
measure, their distinctive characteristics, = 

all three forming a constituent of the sac. 
When this is the case the intima will gener- 
ally be found thickened by chronic inflam- 
mation, and maintaining an unbroken struc- 
ture, even when the sac is of considerable 
size. At the same time that this inflam- 
matory hyperplasia is going forward, a 
retrograde process is also in operation, 
converting this coat into plates of lime, 
the projection of which on the inner sur- 
face of the sac may have considerable influence in causing the formation of 
thrombi. The middle coat appears to be the most powerless to withstand 
the dilatation. Its muscular constituents separate into small circular sections, 
and as these become stretched and attenuated they rapidly undergo fatty 
metamorphosis and, in a great measure, disappear (Fig. 373); or the internal 
coat may give way, the middle and external ones remaining (Fig. 374) ; 


Sacculated aneurism of the arch of the aorta. 


Fira. 373. Fig. 874. Fia. 375. 


i | | 
| 
Aneurismal sac consisting of the Sac formed of the middle and ex- The internal and middle coats 


three tunics of the artery. ternal coats of the vessel. broken, and the external coat of 
the artery remaining. 


i 


and, last, the internal and middle tunics may yield, the external or fibrous 
coat alone preserving its integrity. (Fig. 375.) Even when all the coats 
remain intact it is not always possible to recognize them. They are often 
much changed by inflammatory infiltration, in a great measure obliterating 
their normal appearances ; sometimes they are thickened, and at other times 
wasted; sometimes they are hypertrophied at one point and atrophied at an- 
other; and not unfrequently all three of the tunics are agglutinated together 
into one layer, in which the characteristics of the separate coats become 
indistinguishable. In most cases of sacculated aneurism which have attained 
any considerable size, the external or fibrous layer of the artery alone forms 
the wall of the sac. This coat, however, is generally altered from its normal 
state by the inflammatory changes to which it has been subjected during . 
the progress of the disease. It may acquire great thickness and density, or 
it may be thinned out until it is no longer able to resist the force of the 
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circulation, when it gives way (Fig. 376), destroying the patient in a few 
moments from hemorrhage. The sac may reinforce itself by becoming united 
to contiguous parts, and remain in this way unchanged for a long time. In 
some instances the sac has ruptured and 
its contents have been discharged into the Fia. 877. 
surrounding tissues, out of which a second : 
sac is sometimes constructed. (Fig. 377.) 
This occurrence is a wonderful illustration 
of the amazing resources possessed by the 
body to provide for extraordinary emer- 
gencies. 

Fig. 376. 


‘ 
=> 


Rupture of the sac of aneurism, and the forma- 
Aneurismal sac which has tion of a second out of the condensed tissues 
burst. around the extravasated blood. 


The size of an aneurismal sac will vary. It may not be larger than a pea, 
and it may attain the size of the foetal head. I have seen an aneurism of the 
abdominal artery equal in volume to the uterus at full period. There is a 
man, well known to the profession of Philadelphia on account of the frequent 
assessments which he makes on their benevolence, who, in consequence of an 
aneurism of the abdominal aorta, is obliged to incline his body very much to 
one side in order to counteract the weight and protrusion of the other from 
the unusual size of the tumor. 

Form of the sac.—In the variety of aneurism under consideration the sac 
may be spherical, oblong, or pyriform. Its walls, not being of equal thick- 
ness or strength, may yield more at one point than at another, giving to its 
surface a multilocular appearance. The expansion of the sac from the point 
where it is immediately connected with the artery, often renders the aneurism 
pedunculated, whatever may be the form of its body. (Fig.378.) When the 
aneurism springs from the arch of the aorta it is frequently fusiform in 
shape, and may develop downwards (Fig. 379), or in a direction opposite to 
that in which the vessel sustains the greatest strain from the force of the 
blood. Occasionally the aorta rises into a pyramidal sac, its branches partici- 
pating in the dilatation. 

Opening into the sac.—The communication between the artery and the sac is 
sometimes small, and at other times large ; it may be round or oval, and gen- 
erally the boundaries of the opening are smooth. The internal and middle 
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coats may terminate abruptly at the orifice, or they may be continued a little 
way into the sac. 


Contents of sac——When the sac is spindle-shaped or fusiform, appearing 


as a cylindroid dilatation of the vessel, the blood generally rushes through 


Fria. 879. 


Popliteal sacciform aneurism, 
having a pedunculated attach- 
ment to the vessel. 


Fusiform aneurism of the aorta. 


in a direct current unchanged; but in the sacciform aneurism the circulation 
is impeded, the blood moves with diminished rapidity, and as indentations in 
the banks of a stream cause eddies or reflux currents, so a diverticulum or 
an expansion from the side of an arterial trunk causes very much the same 
disturbed movements in the circulatory blood. The effect of such obstruc- 
tion is to induce a laminated deposition of fibrin, the first layer being placed 
against the inner surface of the sac, and other layers successively inwards 
hs 380), until, in favorable cases, the sac may become 
lled with concentric stratifications of this substance and Fre. 380. 

the aneurism undergo a spontaneous cure. These layers : 
of fibrin are pale, or have a light buff color, are very elastic, 
and are almost leathery in their consistence. Those 
laminze which lie nearest to the inner surface of the sac 
are thoroughly decolorized, whilst those more internal, 
and of course of more recent formation, are blood-stained 
and comparatively soft. In addition to the decolorized 
clots, others having a red, soft look lie within the last, 
and have been not inaptly compared in appearance to 
currant jelly. Broca imputed to this fibrinous concretion 
important vital properties. By this author it was called (ii deposition of 
“active clot.” Some of the older writers believed that the layers of fibrin in an 
the layers of the fibrinous clot were derived from the  [ighen Which has been 
blood-vessels of the inner surface of the sac, and not from 

the blood moving through its interior. That such coagula are susceptible 
of organization I entertain no doubt. There are strong reasons for be- 
lieving that the cure of an aneurism and the obliteration of its sac are effected 
very much in the same manner as a vessel is closed after ligature,—that is, 
by thrombosis, the development of the white corpuscles of the clot into con- 
nective tissue, the construction of blood-channels, and, after this, a free inter- 
communication of these channels with the vessels in the walls of the sac, the 
whole being eventually converted into a dense cord of connective tissue. As 
the process of fibrinous deposition commences early in an aneurism, it is doubt- 
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less designed to strengthen the sac, and to indicate the plan pursued by 
nature to effect a spontaneous cure. It is easy to understand how much the 
force of the heart-stroke, exerted against the inner surface of the sac, will 
be neutralized by the interposition of an elastic substance like these strati- 
fications of fibrin. The effect may be compared to that of buffers placed 
between the bumpers of cars. Aneurisms which are deficient in such 
lamine, either in consequence of their unusual form or from some peculiar 
constitution of the blood unfavorable to coagulation, increase rapidly in size. 
A fragment of blood or fibrinous clot is liable to become detached and to be 
washed from the sac into the vessel below, where it may cause an obstruction 
to the circulation so complete as to result in mortification. I treated a patient 
during the winter of 1875 for popliteal aneurism. After pressure of the fem- 
oral had been maintained for twenty-four hours, all pulsation ceased in the 
tumor, and the man was regarded as cured. On the following day a person 
who had received a severe railroad injury was brought into the ward and 
placed in an adjoining bed to that occupied by the individual with aneurism. 
The sight of the mutilated limb had such an effect on the mind of the latter 
that he commenced vomiting and tossing about on his bed. <A few hours 
later, pulsation was again observed in the tumor, the temperature of the foot 
began to fall, and in a short time mortification commenced. This case was 
an illustration of a detachment of some portion of the clot which had formed 
during compression, and its subsequent blocking up of one or both tibial 
arteries. 

Effect on adjoining structures—As an aneurismal sac enlarges it becomes 
united by inflammatory transudations to the soft parts with which it may 
come in contact. Such adhesions render a timely service to the aneurism, by 
retarding the enlargement of the sac, and rendering its rupture less probable. 
In all other respects, however, the pressure caused by a growing aneurism is 
followed by serious consequences. When the tumor encroaches upon large 
veins it will give rise to congestion and to cedema in the part drained by their 
trunks. Thus, an aneurism of the carotid may cause dangerous cerebral symp- 
toms, from over-distention of the intracranial veins and sinuses; and in the 
same manner does the cellular tissue of the arm or of the leg become cedematous 
when an aneurism of the subclavian or of the femoral obstructs the flow of 
blood through the axillary or the crural veins. If the pressure is continued 
for any length of time, the cavity of the vein becomes closed by inflammato 
adhesion of its walls. When the pressure is exerted against a nerve it will 
cause severe neuralgic suffering, and in some instances produce loss of power 
in, or spasmodic disturbance of, the parts supplied by its branches. In aneu- 
rism affecting the arteries at the root of the neck, we frequently have hic- 
cough and irregularities in the movements of the diaphragm, from pressure 
on the phrenic nerve, and also a sense of suffocation from spasm of the glottis, 
due to like compression of the recurrent laryngeal. Dyspnoea may result in 
another and still more distressing way, by the tumor encroaching upon the 
trachea and obstructing the passage of air into the lungs. The thoracic duct 
is sometimes implicated in the enlargement of the tumor, by which the lymph- 
stream is interrupted, followed by rapid emaciation. The sac may contract 
adhesions to important organs, and by ulceration open into their cavities, 
causing instant death. Thus, an aneurism may open into the trachea, the. 
cesophagus, or the pericardium, or occasionally into the heart or into a large 
vein. K. A. Jamieson* records a case of popliteal aneurism which opened 
into the knee-joint. Amputation of the thigh was performed, but the patient 
died the following day. I once examined the body of a man who died from 
a long-continued, but not a severe, hemorrhage, as was thought, from the 
lungs, though the most careful examination revealed no lesion in these or 
in any other organs. After a very diligent search through all the cavities 
of the body for an explanation of his death, it was finally discovered in 
the existence of a small aneurism of the thoracic aorta, not larger than a 
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hickory-nut, which had become united to the cesophagus and ene> an ex- 
tremely small ulcerated opening poured its blood into that tube. Even the 
bones are powerless to resist the incessant hammering to which they are sub- 
jected by contact with an aneurismal sac. Portions of the vertebre gradually 
disappear by absorption, leaving irregular gnawed excavations in the spinal 
column ; the sternum and the ribs undergo similar changes. Very recently I 
saw a patient suffering from aneurism of the aorta, before which a portion of 
these bones had disappeared, and the tumor had passed through the opening 
and lay directly under the integument over the front of the chest. It is rare 
to find any purulent matter at these points of ulcerative absorption, a fact 
long since observed by William Hunter.* The structures which longest defy 
the encroachments of an aneurism are the cartilages, and it is not uncommon 
to see the bodies of the vertebree extensively destroyed while the interverte- 
bral disks still stand amid the surrounding ruin. In addition to the above 
changes, remarkable displacements of surrounding parts are frequently found 
associated with enlargement of the sac. Thus, in aneurism of the subclavian 
and of the axillary, the shoulder may be thrown upwards, or the scapula 
project very much from the body; and in post-orbital aneurism, the eye will 
ecome preternaturally prominent. 

Aneurism is more common on the right side than on the left. In the tables 
of Norris on the “ Ligation of Arteries for Aneurism and for Hemorrhage,’’+ 
there are tabulated 260 cases of true aneurism, 143 of which were on the 
right side and 117 on the left. The greatest disparity was found in aneu- 
risms of the carotid artery, 33 in number, of which 21 were on the right side, 
8 on the left side, and in 4 the side is not stated. The nearest approach to 
an equal number on the two sides was found in 126 popliteal aneurisms, 62 
being on the right, 60 on the left, and 4 not stated. In examining the list of 
aneurisms collected by Hunter I found the same result. In 16 cases of carotid 
aneurism, 7 were on the right and 1 on the left side, and in 8 the side was 
not mentioned ; and of 143 popliteal aneurisms, 41 were on the right side, 43 
on the left, and 59 not stated. 

Number and duration—It is not.common to meet with more than a single 
aneurism in the same person. Occasionally the disease is seen affecting 
both popliteal arteries. Sir Astley Cooper found seven aneurisms in the 
body of a man; Tyrrel saw eight in the same person; and Pelletan counted 
sixty-three.t 

The duration of aneurism varies in different persons. In the young, who 
possess an energetic circulation, its course is usually rapid; but in persons 
somewhat advanced in years, and who lead a quiet life, the disease may not 
terminate for three or four years. 

CausEs oF ANEURISM.—The causes of aneurism are predisposing and ex- 
citing. 

Pe deporing causes.—Considering the beautiful combination of muscular, 
elastic, and fibrous materials constituting the walls of the arterial system, it 
is extremely improbable that, without some important antecedent structural 
change, they should ever become the subjects of aneurismal dilatation. 

Atheroma.—To atheromatous degeneration is credited the large proportion 
of spontaneous aneurisms; and it is true that we find the latter electing 
those vessels which are most commonly the seat of this transformation. It 
must not, however, be overlooked that atheroma is a change which attacks 
the vessels at a period of life generally beyond fifty, while aneurism prevails 
most frequently between thirty and forty. The particular form of atheroma 
which is most concerned in the production of aneurism is what I have de- 
scribed as the premature, and is generally caused by the excessive use of 
alcohol. Intemperance I believe to be the most prolific of all causes in the 
development of arterial degeneration. 

Syphilis—The doctrine that constitutional syphilis is a fruitful source of 
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aneurism, and especially of the intra-thoracic form of the disease, has for some 
time been gaining strength, and may be said, at present, to be deeply rooted 
in the medical mind. Our knowledge of the relation between syphilitic poison 
and arterial degeneration is entirely too meagre to warrant any hasty gener- 
alizations on this point. The multitudinous manifestations of syphilis, when 
it is once intrenched within the body, are so far-reaching that many medical 
men are swept from the solid ground of induction into a maze of conjecture, 
attributing every accident and every illness to this constitutional vice. If 
aneurism is so commonly the sequence of a syphilitic diathesis, how shall we 
explain the infrequency of the former disease in females, who furnish so many 
examples of the latter affection? During an experience of twelve years in the 
Philadelphia Hospital, an institution which is exceptionally rich in syphilitic 
disease, I never witnessed a single case of aneurism among the inmates of the 
venereal department. 

Age.—Aneurism is largely a disease of middle life, the greatest number of 
cases occurring in the decade between thirty and forty. Under twenty years 
of age the affection is very unusual; and the same may be said of cases ap- 
pearing after sixty. The annals of surgery furnish a few examples of aneu- 
rism in the young. Syme* operated in one case of popliteal aneurism in a boy 
seven years of age. T. Smith} tied the external iliac in a femoral aneu- 
rism, the patient being twelve years old. The same surgeon says, “No case 
so young has been recorded at the Hospital for Sick Children out of 12,000 
inmates for fourteen years.” Sir Astley Cooper{ mentions a case of aneurism 
of the anterior tibial artery in a lad eleven years of age. Instances are 
also recorded by Ogle, Hutchinson, Armitage, and others, in which the ages 
of the patients affected with aneurism varied from four to seventeen years. 
These, however, do not affect the general rule, viz., that the disease is one 
belonging peculiarly to. middle life. 

Listrane reports 120 cases, 59 of which occurred in persons between thirty 
and forty-five. In this list, one case of a boy thirteen years old, and 3 cases 
between fifteen and twenty years of age, are mentioned. After fifty the 
number diminished rapidly, as follows: between fifty-five and sixty, 3 cases; 
between sixty and seventy, 3 cases; and between seventy and eighty, 3 cases. 
Of 551 cases of internal aneurism collected by Crisp,§ 398 were met with 
in persons between thirty-five and forty years of age. Hayden|| states that 
of 15 cases of aneurism of the aorta under his care, 11 were in persons be- 
tween thirty and fifty. The same author furnishes a table of 84 cases of 
aneurism of the aorta, 56 of which were between thirty and thirty-five. 

Of 246 aneurisms—not including any of the aorta—which I have analyzed, 
125 appeared between thirty and forty. Only 4 of the entire number occurred 
under twenty years, and 19 over fifty years of age. Lebert’s collection of in- 
ternal aneurisms amounts to 342, the largest number of which in any one 
decade (80) occurred between the ages of thirty and forty; and the same is 
true of the 243 cases collected by Liddell, of New York. 

Sex.—The influence of sex as a predisposing cause of aneurism is very re- 
markable. Crisp, out of 551 cases, found that less than one-eighth occurred 
in females. An analysis of 320 cases, made by myself, showed 269 males and 
26 females; in 25 the sex was not ascertained. Lisfrane reports 154 cases 
of aneurism, 141 being in males and 13 in females. Hodgson, in 63 cases of 
aneurism of all kinds, found 56 in males and 7 in females. In a collection 
of 143 cases of aneurism (not including aneurism of the aorta) made by 
Hunter, 123 were in males, 8 in females, and in 12 the sex was not named. 

In Norris’s tables on the “ Ligation of Arteries for Aneurism and Hemor- 
rhage,” I find 361 cases of aneurism of the subclavian, iliac, carotid, and 
femoral arteries, 337 of which were in males and 24 in females. 

Sir Astley Cooper, in an experience of forty years, saw only eight cases of 
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popliteal aneurism in females, and an immense number in males. John 
Hunter is represented as having said that he had seen only a single case 
of spontaneous aneurism in a woman. The explanation of this remarkable 
disproportion is thought by many to be due to a difference in occupations, men 
being engaged in those pursuits which demand great muscular efforts, while 
women are most concerned with employments of a lighter and less active 
nature. In certain sections of this country females labor in the fields, and 
are as much accustomed to the strain of out-door toil as are males. On the 
continent of Europe this farm-work of females is more commonly witnessed 
than in America. In neither country, however, is there any evidence that 
women who lead such a life are more subject to aneurism than their sisters 
whose industrial sphere is restricted to the duties of the house and family. I 
have long observed the freedom of females from atheromatous degeneration 
of the vessels, and to this constitutional peculiarity, perhaps more than to 
any other cause, are we to ascribe their exemption from aneurism. 

Occupation—As the laboring population furnishes the greatest number of 
aneurisms, we are very naturally led to infer that such employments as demand 
much muscular exertion predispose to the disease. Hayden, in his excellent 
work on the Heart and the Aorta, gives the analysis of 57 cases of aortic 
aneurism, with the following result as to occupation: 12 were mechanics, 10 
soldiers or pensioners, 8 laborers, 5 porters, 4 cabmen, 4 gentlemen, 4 house- 
keepers (females), 2 grooms, 1 policeman, 1 butler, 1 tailor, 1 dairyman, 1 cattle- 
driver, 1 coal-heaver, 1 strolling player on wind instruments. Lawson* states 
that the deaths from aortic aneurism during 1866, in the English army, were 
eleven times more frequent than among the civil population. I do not believe 
that occupation, that is, the ordinary employments performed by the working 
population, can be placed among the predisposing causes of aneurism. There 
is nothing in honest labor to produce arterial degeneration. The fact of the 
disease being most commonly encountered in this class of our population 
should be ascribed to their greater numbers as compared with other classes, 
and to the combined influences of intemperance, exposure, and defective 
hygienic surroundings. 

Nativity —National peculiarities of constitution exercise considerable in- 
fluence in favoring the development of aneurism. Billroth} states that, in 
Germany, aneurism of the extremities is rare. The disease is equally un- 
common in Italy.t In France it is more frequent; and in England it prevails 
to a greater extent than in any other country. The number of deaths from 
aneurism alone in England and Wales, during five years,—from 1865 to 
1870,—was 593. Among the native inhabitants of the United States the 
disease is not very common. Professor Gross|| states that during a practice 
of twenty-three years in Ohio and in Kentucky he rarely met with a case 
of spontaneous aneurism. In Philadelphia the disease is less frequently seen 
than in New York,—the population in the latter city being less homogeneous 
than in the former. From 1865 to 1870, a period of five years, there were 
treated in the New York Hospital 11,344 cases of disease and injury, of 
which number 33 were aneurism. 

Exciting causes.—W hatever causes undue stretching of a previously diseased 
artery, or produces a curve or an angle in its direction, becomes an exciting 
cause of aneurism. Under the first head come unusual muscular efforts, by 
which the vessel is overstrained ; under the second head, any posture of the 

limb which creates an abrupt bend in the artery and thus exposes it to in- 
creased blood-pressure. 

Emotional states, which quicken the force of the heart’s action and increase 
the tension of the vessels, nay excite aneurismal dilatation. It is the aorta 
which, from its nearness to the heart and the existence of an arch or curve, 
more particularly suffers from such influences. 

Embolism is said occasionally to cause aneurism. A fragment of a blood- 
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clot or of a fibrinous clot may block up an artery and produce a dilatation of 
the vessel above the seat of obstruction. 'Tufnell* records a case of tempo- 
rary dilatation of an artery from embolism, which subsided as soon as the 
collateral vessels were able to accommodate the circulation. The embolism 
was verified by dissection after the death of the patient. 

VESSELS AFFECTED.—AII vessels are not equally prone to aneurism. The 
arch of the aorta, in point of frequency, stands first,—a fact which is probably 
due to the combined influence of structure, form, and blood-impact. This 
part of the vessel contains a large amount of elastic and comparatively little 
muscular tissue; its curve is sharply defined, and consequently the force 
which it is compelled to sustain at each contraction of the heart is very great. 
Lisfranc, in instituting a comparison between the different vessels, excluded 
the aorta, and found that, in 179 cases of aneurism, the popliteal was affected 
59 times; the femoral in the groin 26, and at other points 16 times; the 
carotid 17 times; the subclavian 16 times; the axillary 14 times; external 
iliac 5 times; brachio-cephalic 4 times; brachial 3 times; common iliac 3 
times ; anterior tibial 3 times; gluteal twice; and the palmar arch once. 

In 332 cases which I analyzed from a collection furnished me by Hunter, 
145 were popliteal; 88 femoral, distributed as follows,—55 in the upper third 
of the vessel, 9 in the middle third, and 24 in the lower third; 21 carotid; 
15 axillary ; 13 innominate; 12 brachial; 12 subclavian; 9 intraorbital; 3 
temporal ; 3 gluteal; and 1 subscapular. 

Symproms.—The existence of external spontaneous aneurism may be de- 
duced from the form and position of the swelling, from the manipulation and 
the auscultation of the tumor, and from the pressure-effects of the latter on 
surrounding parts. 

Form.—Though aneurisms frequently differ in their outline, yet the prevail- 
ing form is either round or oval. The tumor may be when first discovered 
not larger than a marble. 

Position —Aneurism must occupy certain well-defined localities,—that is, 
it must appear in the course of a principal arterial vessel. 

Manipulation—1. The hand placed over an aneurismal tumor receives two 
distinct impulses, one of which is synchronous with the contraction of the 
left ventricle of the heart, and is generally very distinct, and the other 
answers to the dilatation of the left ventricle, and is a kind of tremor, pro- 
duced by the rebound of the blood-column. The peculiarity of the first move- 
ment is its centrifugal character, expanding the tumor in all directions, and 
is very noticeable when the swelling is grasped on all sides with one hand, or 
when it is embraced between the two hands. 2. When the surgeon, or an 
assistant, applies a finger over the artery on the cardiac side of the tumor 
firmly enough to occlude the vessels temporarily, all movement or pulsation 
will be suspended in the swelling; and if the circulation continues to be con- 
trolled by the finger for some time, the tumor, being deprived of its supply 
of blood, will gradually diminish in size, and become soft and corepredsiill 
When the artery is again released from the pressure the swelling and pulsa- 
tion will rapidly return. 3. If pressure be applied on the distal side of the 
tumor, interrupting the free escape of its blood, the impulse communicated to 
the hand will be sharp and abrupt, from the sudden arrest of the current, and 
will increase the distention of the sac. 4. The pulsation in the vessels below 
the aneurism is generally more feeble on the affected than on the sound side. 

Auscultation.—W hen the ear is placed over an aneurism, a peculiar inter- 
mittent sound or bruit will be heard. This bruit was first observed by Am- 
broise Paré. This sound is sometimes blowing, sometimes purring, and at 
other times harsh and rasping. 

PHENOMENA ARISING FROM THE PRESSURE OF THE TuUMoR.— Cidematous 
swelling and distention of the subcutaneous veins in the parts below the 
tumor are not unfrequent accompaniments of aneurism, and are the effect of 
pressure upon a principal vein obstructing the return of blood towards the 
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heart. Pain, often of an acute, darting character, is also frequently experi- 
enced, in consequence of a nerve being pressed upon, or expanded over the 
surface of an enlarging sac. Numbness, coldness, and a tired feeling in the 
limbs are also symptoms caused by pressure. 

Patients who suffer from aneurism are sometimes able to designate a time 
when, on making some unusual effort, they have experienced the feeling of 
something having given way, and, perhaps, a momentarily acute pain has 
been felt, as though a sharp blow had been delivered by some invisible hand. 

CIRCUMSTANCES WHICH MODIFY PULSATION AND AUscULTATION-SoUNDS.— 
When the opening between the sac and the artery is very small, or when 
the former is in a great measure filled with fibrin or with blood-clots, pulsa- 
tion may be entirely wanting in an aneurism. In such cases pressure should 
be made on the proximal side of the tumor to empty it of its blood, when, 
the ear being placed over its surface, and the pressure being suddenly re- 
moved, the peculiar sound, faint though it may be, can sometimes be recog- 
nized as the current rushes into the sac. 

Rupture of the aneurismal sac will generally be followed by the cessation 
of pulsation. Inflammatory infiltration between the integuments and the sac 
is also capable of masking pulsation. 

The same causes which affect the pulsation in an aneurismal tumor may 
destroy or modify the auscultation-sounds,—for example, a small aperture 
between the vessel and its sac, or an obstruction of the opening by means of 
broken fragments of coagula. The bruit is generally most distinct when the 
sac does not contain much fibrinous deposit, and when its orifice is ample and 
irregular. Not only does the solidification of the contents of an aneurism 
diminish both its pulsation and its bruit, but it also renders it less soft and 
compressible than when the contents are fluid. 

Diaenosis.—In a well-marked case of aneurism, the throbbing under the 
eye and the touch, the communication to the ear of strong blowing or high- 
pitched rasping sounds, the subsidence and the enlargement according as the 
artery with which the swelling is connected is compressed on the cardiac side 
or released from pressure, constitute such a group of significant phenomena 
that it would seem almost impossible that any error should be committed as 
to the nature of the disease. All cases, however, do not present such a col- 
lection of unmistakable symptoms, and, accordingly, we find the records of 
surgery contain a number of sad errors in diagnosis, committed, too, by men 
most eminent in the profession. Ferrand, Desault, and Dupuytren each 
opened an aneurism supposing it to be an abscess. The same mistake was 
made by Pirogoff. Three instances of a similar mistake have come under my 
own observation. In all the error proved fatal. In other cases operations 
have been undertaken for the cure of aneurism and the tumor has proved 
to be of an entirely different nature. arle* ligated the subclavian artery 
for what was supposed to be an axillary aneurism but which was found to 
be a neuroma. It cannot be doubted that cases of great obscurity do occa- 
sionally arise in which the surgeon finds himself reduced to a state of in- 
decision, incapable of advancing and yet unwilling to retreat without an 
immediate solution of the difficulty. These must, however, be exceedingly 
rare occurrences. As a general, after an unfortunate engagement in which 
he has sustained defeat and when the smoke and the tumult of the strife are 
past, can often, after a careful survey of the field, discover in some slight 
omission or trifling oversight the whole explanation of the disaster, so the 
surgeon who has been so unfortunate as to commit the blunder of thrusting 
a bistoury into an aneurismal sac will, generally, when he comes calmly to 
review all the circumstances attending the case, discover that but for some 
small neglect on his part all the evil might have been averted and the disease 
brought to a happy termination. Professional men of large and ripe ex- 

erience attain, by constant contact with disease, a habit of forming their 
judgments by a kind of intuition. They are not conscious of any process of 
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ratiocination or of analysis, such as they toiled through in the earlier years 
of professional life. This is an acquisition which can never be imparted to 
others; it dies with the man. Such knowledge begets a degree of self-confi- 
dence which may sometimes betray its possessor into error. It is this feeling 
of personal infallibility which explains many surgical calamities,—it is the 
cause of that “holden vision” of which Pirogoff speaks. 


The swellings with which aneurism may be confounded are abscess and 
encephaloid disease, solid tumors, erectile growths, and cysts. 

Abscess.—An abscess may possess characteristics which render it not un- 
like an aneurism. The points in which the two diseases bear a fictitious re- 
semblance are the following: both are round or oval in form; both present 
to the touch a degree of hardness and of softness; both may pulsate, and both 
may communicate a sound to the ear. 

On a closer examination of the two swellings, however, it will not be diffi- 
cult to distinguish the one from the other, as will appear by placing the two 


in contrast, as follows: 


ANEURISM. 


In aneurism the pain may be acute and parox- 
ysmal, or dull and aching, not throbbing. The 
surface of the tumor is not tender, and there is 
absence of redness. 

In aneurism the tumor retains its usual round 
or oval figure, without becoming acuminate or 
changing color, except in rare cases, in which 
the sac becomes inflamed and suppurates. 

In aneurism the induration begins by the depo- 
sition of fibrin at the circumference of the tumor, 
and advances inwards towards its centre. 

In aneurism there will be no fluctuation, except 
in the few instances in which suppuration of the 
tumor takes place. 

In aneurism the pulsation will be expansile or 
centrifugal, acting in all directions. 


In aneurism the pulsation is general, strong, 
and feels near to the hand when placed upon the 
surface of the swelling. 

In aneurism the tumor cannot by manipulation 
be dislodged from its position, so as to arrest its 
pulsation. 

In aneurism the bruit in the tumor is loud, 
blowing, rasping, and whirring. 


In aneurism pressure on the proximal side 
will cause the swelling to subside and the thrill 
to disappear, both quickly reappearing on the 
removal of the pressure, while pressure on the 
distal side will increase the distention and size 
of the tumor. 

An aneurism when small may, by compressing 
its sides, be emptied of its liquid contents, but 
the tumor quickly refills on releasing it from 
compression. 


Aneurism is not attended with rigors, chills, 
and sweatings. 


ABSCESS. 


In abscess there is a previous history of in- 
flammation, manifested by throbbing pain, heat, 
redness, and swelling. 


In abscess the swelling, as it increases, tends to 
become pointed, and at the summit has a purple 
color. 


In abscess the induration softens in the centre 
and extends towards the circumference. 


In abscess there will be, after a short time, 
fluctuation. 


In abscess pulsation, when present, being due 
to an underlying vessel, will consist in a simple 
upheaval or rising and falling of the entire 
swelling. 

In abscess the pulsation is feeble, local, weak, 
and remote. 


An abscess can often be raised up or slid away 
from the vessel on which it rests, and the pulsa- 
tion be stopped. 

In abscess the sound communicated from the 
artery to the swelling in consequence of the 
pressure may havea blowing character, but never 
the thrill or purr of aneurism; generally the 
sound transmitted through an abscess to the ear 
is that of a dull, concentrated stroke. 

In abscess the size of the swelling is in no way 
influenced by pressure either on its proximal or 
its distal side. 


An abscess, especially a cold lumbar abscess, 
when appearing in the groin below Poupart’s 
ligament, may, by compression, have the pus 
pressed back into the pelvis, but when the press- 
ure is removed it refills very slowly. In cold ab- 
scess there is also a long history of previous bone 
disease. ; 

In abscess the formation of pus is usually an- 
nounced by a rigor, and when the suppuration is 
large, by debilitating perspiration. 


In some cases, as pointed out by Delpech, aneurism and abscess may co- 


exist, the latter being formed in the tissues external to the former. Such was 
the condition in the unfortunate case in which Pirogoff laid open the sac of 
an aneurism supposing it to be a phlegmonous abscess. The well-known case 
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of Mr. Liston is sometimes mentioned as another example in point. The ob- 
security in such a combination is rendered still more perplexing, as the tension 
occasioned by the inflammatory infiltration of the parts between the sac and 
the skin will mask the pulsation of the tumor. In such a case astrict inquiry 
should be instituted to ascertain whether, previous to the condition which be- 
tokens the presence of suppuration, there existed a tumor; and, if so, whether 
it was a pulsating one. The ear and the stethoscope should also be employed 
to learn if any aneurismal sounds are present. | 

It has happened that an aneurism has opened into an abscess, in which 
case the ordinary characteristics of the former, such as pulsation and thrill, 
would be added to the latter. This occurrence is most likely to be realized 
in the axilla, in the neck, or in the. popliteal regions, localities in which the 
loose textures around admit of an easy change in the position of growing 
tumors. The accident would have to be predicated on the pre-existence of 
a swelling which had suddenly become a pulsating tumor and yielded on 
auscultation the characteristic aneurismal thrill. 

Solid tumors, scirrhous, fibrinous, or glandular, may be distinguished from 
aneurism by their dense structure, by the absence of pulsation and of thrill, 
and by their unchanging size, whether pressure be made on either their 
proximal or their distal side; all of which characters are unlike those of 
aneurism. Should such a tumor borrow pulsation from a vessel over which 
it is situated, the fact may be detected by shifting the position of the growth, » 
or by insinuating the fingers beneath its base and separating it from the 
artery, when the pulsation will disappear. 


Encephaloid growths, possessing, as they often do, a distinctive pulsation in 
consequence of their rich supply of vessels, are liable to be mistaken for aneu- 
risms. No less distinguished surgeons than Mr. Guthrie, Mr. Moore,* and 
Mr. Stanley have tied the primitive iliac artery for tumors which were sup- 
posed to be aneurisms, but which on examination proved to be encephaloid. I 
was called not long since to ligate the carotid artery for a pulsating tumor in 
the neck, believed to be an aneurism. In this case the signs of the latter 
disease were so pronounced that not until a post-mortem examination was 
made, some months after, did one of the medical attendants believe that I 
was right in declining to tie the artery. 

A careful consideration of the following particulars will generally conduct 
the surgeon to a proper diagnosis : 


ANEURISM. 


Aneurism is found generally in relation with a 
principal artery. 
‘he aneurismal tumor usually regular and 
smooth in its outline. 
Aneurism quite distinctly circumscribed. 


Aneurism generally grows slowly, and is pain- 
less unless a nerve be encroached upon. 

Aneurism at first is a soft, elastic swelling, be- 
coming firmer and harder as it increases in age. 

_Aneurism is a pulsating tumor from its com- 
mencement, 


The sounds in aneurism are strong, blowing, 
rasping, and abruptly terminated. 
neurisms diminish in size and sounds by 


pressure of the main artery on the cardiac side . 


of the sac. 

Aneurism diminishes the force of the arterial 
pulse below the tumor. 

The color of the skin natural over an aneu- 
rism. 

Glands in the vicinity of an aneurism remain 
unaffected. 


ENCEPHALOID GROWTH. 


Encephaloid growths not necessarily near an 
important arterial trunk. 

Encephaloid tumor often irregular, having a 
number of prominences upon its surface. 

Encephaloid disease usually without any 
sharply-defined limitations. 

Encephaloid disease grows rapidly, and is 
often very painful. 

Encephaloid growths are hard at first, becom- 
ing spongy and soft as they progress. 

Pulsation is acquired after the disease has at- 
tained considerable bulk, and is never very dis- 
tinct. 

The sounds in encephaloid disease are soft, 
subdued murmurs, and not sharply terminated. 

Encephaloid growths are little affected in their 
dimensions or in their sounds by pressure on the 
proximal side of the tumor. 

Pulsation of the artery below encephaloid 
growths little if any affected, 

As the disease advances, the skin over an en- 
cephaloid tumor becomes purple or lilac in color, 

Glands ultimately become enlarged in the 
neighborhood of encephaloid disease. 


* Lancet, 1852, vol. i. p. 194, 
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No cachexia or emaciation in aneurism,’ Both cachexia and emaciation in encephaloid 
disease. 
The pulsation and bruit generally increase in Pulsation and bruit not affected by the magni- 
intensity in proportion to the growth of the an- tude of the tumor. 
eurism. 
Pulsation and bruit felt and heard at all points Pulsation and bruit often felt and heard over 
over an aneurism. only portions of encephaloid growths. 


Erectile growths bear a strong resemblance, in some instances, to aneurism. 
In the former, however, the swelling, when pressed between the fingers, has 
a spongy feel, unlike the sensation imparted by the elasticity of the latter, 
and the blood, when forced out of the cells of the growth, returns in an irreg- 
ular manner, dilating the mass unequally,—very different from the regular 
distention of an aneurismal pouch. Nor are the pulsation or the sounds in 
erectile tumors counterparts of those in aneurism. In the first, the pulsation 
is quite feeble, and seems to consist of a number of disjoined throbs, instead 
of a uniform eccentric force reaching equally all parts of the sac. The bruit 
also of an erectile growth, being a soft, muffled sound, is in striking contrast 
with the whirr or the thrill of an aneurism. To these differential signs may 
be added the blue or red color of the skin, often present in erectile growths, 
and the absence of any enlargement of the tumor when pressure is applied 
on its distal side. 

Cysts have been mistaken for aneurisms, and aneurisms for cysts. A case of 
each error has been recorded by Stephen Smith,* in a valuable paper entitled 
“ Difficulties attending the Diagnosis of Aneurism.” The absence of expan- 
sive pulsation and of a true bruit, together with only an unimportant subsi- 
dence of the tumor when the artery is compressed on its cardiac side, pecu- 
liarities which belong to pulsating cystic growths, would serve in most cases 
to establish their distinction from aneurism. 


Aneurism has in a few instances been confounded with rheumatism. Such 
an error is probable in cases of aneurism of the abdominal or the thoracic 
aorta. In their early history, the dull, heavy ache in the loins or between the 
shoulders, which results from the contact of the tumor with the spinal column, 
simulates that of rheumatism. Careful auscultation, however, would unde- 
ceive the practitioner and enable him to refer the suffering to its proper source. 

Holmes has spoken of the difficulty which attends the diagnosis of aneu- 
rism in which the usual signs of pulsation and bruit are absent, and men- 
tions a case involving the abdominal aorta. The same author makes a very 
important suggestion, viz., that the administration of an anesthetic might, by 
taking off the tension of the abdominal walls, reveal the signs of an aneu- 
rism which under other circumstances could not be detected. Failure to 
ascertain the existence of such an aneurism, however, is practically of little 
moment, as no operation could be contemplated for its cure, even if properly 
recognized. A much more serious error would be to confound an aneurism 
which had undergone a spontaneous cure with a morbid growth, and remove 
(as was done in one case,mentioned by Mr. Erichsen) a thigh for its cure. 

TrRMINATION.—When an aneurism is allowed to progress without any sur- 
gical interference, it will terminate either in a spontaneous cure or in death. 

Spontaneous cure.—This result is quite uncommon, though it is possible, even 
in the largest vessels. In one case of aneurism of the abdominal aorta which 
was under my care, the sac became solid, and was gradually disappearing at 
the time the patient left the city. Professor Gross{t mentions a case of spon- 
taneous cure in an aneurism of the subclavian artery, and Mr. Erichsen one 
in which the popliteal had undergone a similar change. 

This mode of cure may be brought about in various ways: 1. By the depo- 
sition of fibrinous stratifications until the cavity of the sac is occluded, and 
the blood, no longer able to enter, is compelled to seek other channels. 2. In- 
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flammation may attack the structures overlying the aneurism, and, extending 
to the sac, cause a thrombosis, similar to that in an inflamed artery, which 
may effectually close its cavity. 3. The aneurism may grow in a direction 
which will subject the artery upon which it is placed to a change in its course, 
or to such compression of its walls as will interrupt the force of the blood- 
current in the sac, and induce the formation of coagula within its walls. 
4. A fragment of fibrin, or of blood-clot, becoming detached, may be swept 
into the vessel below, and by preventing the escape of blood from the sac 
produce a blood-stasis in its cavity favorable to coagulation. 5. Inflammation, 
followed by mortification, may attack the sac, in which case a coagulum forms 
not only in the aneurism, but also in the vessel which supplies it with blood. 
After the parts around become matted together by inflammatory adhesion, the 
slough, along with the grumous contents of the sac, becomes detached, and 
the chasm is repaired by granulation-tissue, if the constitutional resources of 
the patient are sufficient to endure the irritation. 6. Rupture of the sac fol- 
lowed by the escape of blood into the adjoining tissue, compressing the artery 
so as to cause its obliteration, is another rare mode of spontaneous cure. Such 
a case is mentioned by Sir Astley Cooper as having occurred in Guy’s Hospital.* 
7. Any constitutional cause which will diminish the power of the heart’s ac- 
tion, and thereby weaken the force and the rapidity of the circulation, will 
tend to induce coagulation and the obliteration of an aneurismal tumor. The 
other termination is death, and may be caused either by sloughing or by rup- 
ture of the sac, followed by hemorrhage; or by the effects of pressure upon 
surrounding parts. The symptoms which indicate sloughing are, a circum- 
scribed redness of the skin, tenderness to the touch, and finally the formation 
of a dark spot, which gradually extends and deepens, until the penetration 
of the sac is accomplished. 

When the aneurism opens internally, without any break in the continuity 
of the skin, death may follow immediately; or, if the orifice be small and the 
resistance of the tissues around considerable, a clot may block up the vent 
and the flow of blood be stayed for some time, the patient ultimately, how- 
ever, dying by a displacement of the coagulum and a renewal of the bleeding. 


TREATMENT.—The treatment of aneurism is embraced under two heads, 
constitutional and local. 

ConstituTIONAL.—T'oo much importance cannot be attached to the constitu- 
tional management of aneurism, even in cases where operative measures are 
contemplated. The great indication in the treatment of the disease is to se- 
eure the obliteration of the sac. In all sacculated aneurisms the deposition 
of fibrin begins almost simultaneously with the pouch-like protrusion of the 
arterial tunics, and along with this deposition occurs the formation of soft, 
red blood-clots. These processes are attempts at a spontaneous cure, and 
the surgeon, following the leadings of nature, endeavors to produce a similar 
result. The object being to favor the formation of fibrinous clots, what- 
ever contributes to that end should be paramount. First, it is important 
to slow the circulation and to lessen its force. The method adopted by Val- 
salva for this purpose consisted in absolute rest, frequent venesections, purga- 
tions, and gradual starvation, until the patient was reduced to a condition 
of extreme debility, after which a nutritious diet was allowed, with a view to 
increase the plasticity of the blood. The plan is entirely too heroic for our 
modern notions of treatment, and indeed has been very wisely abandoned. 
A more rational procedure is that of Tufnell as employed in internal aneu- 
rism. The patient is confined to the recumbent position, not being allowed 
even to change his position in bed oftener than is necessary for personal 
comfort. A very spare though nutritious diet, chiefly of meat, and not exceed- 
ing eight ounces a day, is directed, and with no more water than is absolutely 
necessary. To prevent restlessness and procure sleep at night, chloral or 
morphia is given at bedtime. In Valsalva’s plan the object was to lessen the 
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quantity of blood and to weaken the strength of the patient, and consequently 
diminish the power of the heart’s action, thus favoring the formation of a clot 
in the aneurism., But while it is true that the force of the heart was by these 
measures lessened, its frequency of action must undoubtedly have been in- 
creased. In Tufnell’s plan, however, the object is not so much to lessen the 
power of the heart as it is to reduce its frequency of action, by the enforced 
rest and by the absence of stimulating food. The benefit to be derived from 
absolute rest of body and mind is of immense importance. The pain subsides, 
the aneurism beats less forcibly, it diminishes in size, and becomes more solid, 
circumstances which conduce to the comfort of the patient and to the pro- 
longation of life. In conjunction with the treatment by rest, the iodide of 
potash, a remedy in great favor with Balfour, is sometimes administered, 
and with apparent benefit. The application of ice, first recommended by 
Guerin, of Bordeaux, -has been extolled by some. I have no experience 
in its use. Hodgson, however, declares that it causes intolerable pain when 
applied to the tumor, and Broca charges the remedy with having produced 
mortification of the superincumbent skin, a result which I should apprehend 
as probable, from the low vitality of tissues stretched as these are over a 
large aneurism. Though internal aneurism may be considered an incurable 
disease, in some rare instances recovery has taken place.* 

For several years I have been in the habit, before applying severe com- 
pression for the cure of external aneurism, of subjecting my patient, for 
six or eight days, to a preparatory course of treatment. This preliminary 
measure consists in confinement in the recumbent position, elevation and 
flexion of the limb when the aneurism is in the lower extremity, a restricted 
though nutritious diet, and the internal exhibition of tincture of aconite or 
of veratrum viride, in order to reduce the force and frequency of the heart’s 
action. It is to this preparatory measure that I attribute, in some degree at 
- least, the satisfactory results which I have realized from compression. 

Locat Merasures.—Incision AND Ligation.—This operation, among the 
earliest procedures for the cure of aneurism, and known generally as the 
plan of Antyllus, consisted, when possible, in first controlling the circulation 
through the tumor by compressing the vessel above, after which an incision 
was made directly into the aneurism over its entire length. The coagula 
being next turned out, the orifice of the artery leading into the sac was 
searched for by the finger or by a catheter, and, when discovered, the vessel 
was tied both above and below the tumor. The cavity of the sac was now 
packed lightly with lint, with a view to establish suppuration and granula- 
tion, by which the disease was expected to be obliterated. Keyslére, a 
surgeon in Italy, we are informed by Pelletan,+ practiced this operation 
successfully, using only a single ligature on the cardiac side of the sac. The 
operation, in consequence of its fatality, has been very properly abandoned. 
Patients frequently died before leaving the table, from hemorrhage, or after- 
wards were worn out by hectic, in consequence of the profuse and prolonged 
suppuration which followed the operation. The late Mr. Syme, by adoptin 
this method in the treatment of aneurism of the carotid, external iliac, an 
axillary arteries, has again given to the subject considerable surgical im- 
portance. Gay has also applied this plan to the femoral, and Henry Smith 
to the popliteal. In cases of spontaneous aneurism, arising from a diseased 
state of the vessels, the folly of placing a ligature on the artery contiguous 
to the sac has been well demonstrated. When the blunder is committed of 
cutting into an aneurism supposing it to be an abscess, this operation then 
assumes a truly practical importance, as, in my judgment, it is the proper 
one to be adopted in such event. 

Lication.—Until the time that the proper use of the ligature was recog- 
nized for the cure of aneurism, surgeons seem to have possessed no intelligent 
comprehension of nature’s method of cure. It was deemed necessary, what- 
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ever plan was adopted, that the tumor should be removed in its totality ; and 
hence arose the practice of opening the sac, turning out its contents, and 
staunching the hemorrhage by the cautery, by the ligature above and below 
the disease, or by the still more radical measure of amputating the limb. To 
British surgery is the world indebted for rescuing this subject from the domain 
of conjecture and placing it on a philosophical basis. Until the proposition 
made by John Hunter, in 1785, of tying the vessel on the cardiac side at a 
Se remote from the disease, the mortality from aneurism was very great. 

he French, as is well known to medical readers, claim for one of their 
countrymen, Anel, the honor of having made the first practical application 
of this principle; but there is very little resemblance between the two opera- 
tions, except in the fact of their being both on the proximal side of the sac. 
That of Anel was done seventy years before that of Hunter,—in 1710. The 
subject of the operation was an Italian priest, who, in consequence of a wound 
of the brachial artery made during venesection, suffered from an aneurism 
at the bend of the arm, which, two weeks after the injury, commenced to 
bleed from the original wound. Anel exposed the artery close to the sac and 
surrounded it with a ligature. All pulsation immediately ceased in the swell- 
ing, and the patient quickly recovered. The operation performed by Hunter 
was for popliteal aneurism in a coachman admitted into St. George’s Hos- 
pital. The femoral artery was exposed and gently compressed by four liga- 
tures,—the object of this multiplication of threads being to affect a consider- 
able extent of the vessel by moderate pressure, rather than to concentrate 
the force of a single ligature on a small portion of its walls. Pulsation dis- 
appeared in the aneurism, and it gradually disappeared by absorption, the 
patient perfectly recovering. If we now contrast the two operations it will 
be seen how widely they differ. In the case of Anel the aneurism was trau- 
matic in its character, and the presumption is that he had to deal with a sound 
vessel. In the case of Hunter the aneurism was spontaneous, and was doubt- 
less dependent upon a diseased state of the arterial tunics. Again, in the 
case of Anel the ligature was applied close to the sac on its cardiac side; in 
the case of Hunter the artery was tied also on the cardiac side, but distant 
from the aneurism,—namely, at the femoral, where it was supposed the 
vessel would be found sound. The operation of Desault (also claimed as 
taking precedence of that of Hunter), except in the fact of its being done on 
a different vessel,—the popliteal,—and for spontaneous instead of traumatic 
aneurism, is in all respects like that of Anel. There are other points con- 
nected with these two historic operations of Hunter and Anel which tend 
to show that with the former the operation was predetermined by a course 
of reasoning, while that of Anel was the result of an emergency and under- 
taken without any fixed convictions of what was to follow. In Hunter's 
procedure are implied the probability of finding a healthy condition of the 
arterial walls; the possibility of curing an aneurism without entirely de- 
priving it of blood; the utilization of the coagula as a means of occluding 
the sac; and the sufficiency of the collateral vessels to maintain the circula- 
tion and the vitality of the parts below. There is no evidence that the mind 
of Anel had grasped any one of these important principles. 

The Hunterian operation, whenever the ligature is employed for the cure 
of spontaneous aneurism, should be adopted; that is, in an aneurism of the 
popliteal the ligature should be applied to the femoral artery, and in an aneu- 
rism of the femoral the external iliac should be tied. Various kinds of thread 
are in use among surgeons. Silk, hemp, silver wire, lead wire, and catgut 
have each their advocates. I prefer in all cases to employ the animal thread, 
cutting off both ends and closing up the wound. This ligature has never yet 
failed in my hands, even when applied to vessels the size of the external iliac. 
Acting upon a suggestion received from Mr. Lister, I requested Dr. Wharton, 
one of the resident physicians in the University Hospital, to treat a number 
of specimens of catgut which had been subjected for some time to the action 
of carbolic acid and sweet oil, with chromic acid and glycerin. After several 
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experiments, Dr. Wharton found that three grains of the acid to the ounce 
of glycerin produced a soft, supple state of the thread, depriving it of all 
tendency to the spontaneous untying of the knots which were placed upon it. 
Catgut prepared in this way does not require to be subjected, as a preliminary 
measure, for more than two weeks to the antiseptic mixture of carbolic acid 
and olive oil. 

When the ligature is applied, after the Hunterian plan, at a point distant 
from the disease, the pulsation and the bruit immediately cease in the aneu- 
rism, as all direct communication between the blood in the vessel and that in 
the tumor is intercepted. There is likewise a sensible diminution in the size 
of the swelling. Not only does the ligature interrupt the circulation through 
the vessel which it surrounds, but it also arrests at the same point the force 
transmitted from the heart, in consequence of which there follows congestion 
of the capillaries and venous trunks below. This condition is succeeded by a 

sensible rise in the temperature of the limb. In several 
Fig. 381. instances, immediately after ligating the femoral or the iliac 
: for aneurism, I found this elevation of temperature of the 
limb on the affected side to be greater than on the sound 
side. The blood arrested in its course through the main 
channel immediately seeks the collateral branches, which 
undergo rapid dilatation, and in a short time become suffi- 
ciently capacious to answer all the demands of the parts 
below. (Fig. 381.) With the diminished supply of blood 
there is also a noticeable loss both of nerve-power and of 
sensibility in the limb. The patient is unable to move the 
part as before, and it may be a long time after recovery be- 
fore this muscular disability passes away. The same care 
as in paralysis is necessary to prevent the heel and other 
parts of the extremity from becoming sore. In addition 
to the impairment of its nervous functions, the limb be- 
comes somewhat wasted. All of these phenomena are de- 
fects of nutrition, and proceed from one and the same cause, 
viz., a defective supply and an unequal distribution of blood. 
Though the main channel to the aneurism is interrupted 
by the ligature, the circulation in the tumor is not entirely 
arrested. The blood reaches it through the collateral 
vessels, and sometimes in sufficient quantities to be recog- 
nized by the presence of a feeble pulsation. This is espe- 
cially true if the treatment by pressure has preceded that 
by ligature, in which case the anastomosing vessels have 
already been considerably dilated. This circulation, how- 
ever, in the tumor in no way interferes with the progress 
of the cure: on the contrary, it renders it more certain and 
safe, by favoring the deposition of fibrinous lamelle. Were 
an absolute stasis of the blood in the aneurism to follow 
ligation, the sudden formation of a large mass of coagulum 
might become an irritant, and cause inflammation, suppu- 
ration, and sloughing of the sac. 
hak ta, CAUSES WHICH RENDER THE LIGATURE INEFFECTUAL.— 
ollateral circulation ‘The causes which defeat the cure of an aneurism after li 
imal tion by the method of Hunter are the following: ai 
1. Secondary hemorrhage-—This may result either from a 
diseased state of the vessel, rendering the detachment of the ligature prema- 
ture and the process of healing defective; from the opening of the sac; or in 
consequence of a peculiar state of the blood inimical to coagulation. 

2. Too free a supply of blood by anastomosis.—W hen the collateral vessels 
are large and the circulation in the tumor is not sufficiently diminished to 
allow of the rapid deposit of fibrin, the consolidation of the aneurism may 
be prevented. It is probable that in some cases, in which the pulsation has 
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returned strongly in an aneurism after ligature, there is an unusual arrange- 
ment of the vessels, or the clot within the sac is displaced, rendering its 
cavity again pervious to the peewee of blood. The latter occurred in a case 
of popliteal aneurism which I once had under care. In evidence of this, the 
foot became gangrenous from the plugging of its vessels by the detached 
thrombi. The case mentioned by Erichsen, of two femoral arteries supply- 
ing a popliteal aneurism, which was operated on by Sir Charles Bell, one 
vessel only having been tied, will serve to show, though the tumor was cured, 
that such an anomalous distribution may have been present in some in- 
stances of returning pulsation which have been recorded by writers. There 
are, however, examples in which pulsation and bruit in aneurism cured by 
the ligature have returned and disappeared several times, or have reappeared 
after the disease had been cured several years, and which evidently depended 
on the strength of the circulation in the anastomosing vessels supplying the 
sac. In the case of femoral aneurism operated on by Sir Benjamin Brodie 
and recorded by Mr. Prescott Hewett,* pulsation and thrill returned five and 
a half months after ligation of the iliac. Under rest and pressure these 
Symptoms disappeared. Two years later there was a recurrence of the pul- 
sation, but no increase in size. ‘Two months after this the tumor began to 
increase in size, but without either pulsation or bruit, and finally, after at- 
taining the bulk of an ostrich-egg, began to diminish, and underwent a 
spontaneous cure, as was satisfactorily ascertained by an examination after 
death, the patient having died of phthisis. An aneurism may, in conse- 
quence of the rich supply of anastomosing vessels, become active, though that 
activity may manifest itself only in the growth of the tumor, all sounds and 
movement being absent. Sir Astley Cooper mentions a case of popliteal 
aneurism in which he tied the femoral, and, as he supposed, with a successful _ 
result. Some time after, the swelling, without pulsation, began to increase 
in size, attended with such suffering as induced him to amputate the limb. 
H. L. Brown, of West Bromwich, England,; tied the primitive carotid for 
an aneurism of the external carotid. Five years after, the tumor again com- 
menced growing, but without pulsation. Oliver Pemberton, Surgeon to the 
General Hospital, Birmingham,} tied the external iliac for femoral aneurism. 
Two years and a half afterwards, the old tumor began to enlarge, though 
without pulsation or sound. In such cases as these the increase in size is due 
to additional depositions of fibrin in the course of the newly-formed channels 
through the old stratifications of clot. When the aneurismal sac is peduncu- 
lated, or stands off from the artery, the circulation through the latter may 
be entirely restored by means of the collateral vessels, without in any way 
reproducing the aneurism. 

The treatment required for cases in which the aneurism has again become 
active, with or without pulsation, is rest in the recumbent position, with the 
application of firm pressure to the entire limb, including the tumor, by means 
of a roller bandage. This failing, the pressure may be conjoined with flexion 
of the leg upon the thigh, and of the thigh upon the abdomen; and, finally, 
should all fail, an Esmarch elastic bandage may be adjusted to the limb with a 
moderate degree of firmness and kept in place for half an hour daily for 
several days, observing to remove it each time gradually, and afterwards to 
keep the part elevated. 

OPENING or THE Sac.—Opening of the sac after ligation may take place in 
three ways,—by suppuration, by mortification, or by rupture. 

Suppuration—Should suppuration follow the ligation of the artery it will 
be announced by the usual signs of inflammation, namely, increased swelling, 
heat, redness, and pain, attended by the constitutional disturbances ordinarily 
accompanying abscess, such as rigor, an accelerated circulation, and occa- 
sionally perspiration. The tumor, though it may have diminished in size for 
a short time after the operation, now enlarges, throbs, becomes acuminate, 
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and finally opens, exposing the interior of the sac, the contents of which 
have become softened and converted into a dark-colored paste or fluid by 
the disintegration and admixture of the fibrin and other blood-clots of the 
aneurism. After this accident, should the communications not be closed be- 
tween the artery and the sac above and below, a sudden gush of blood may 
instantly destroy the patient, or, if this does not follow, life will be jeopardized 
by repeated attacks of bleeding. The danger from suppuration of the sac is 
lessened the longer the process is delayed, as time is allowed for permanently 
interrupting the continuity between the vessel and the aneurism. Large 
aneurisms are more prone to suppurate than small ones, and there is no 
period, from three or four days up to as many months, in which a patient 
can be said to be exempt from such a risk. A broken state of the general 
health, or the sudden transformation of the contents of the sac into a blood- 
clot instead of the orderly fibrinous deposition, may be placed among the 
exciting causes of this accident. 

Sloughing may, like suppuration, be preceded by inflammatory symptoms, 
or the first indication of the change may be a small black speck on the sur- 
face of the tumor, which gradually enlarges and deepens until the attenuated 
tissues are penetrated, when results similar to those which follow suppuration 
ensue. Frequently before the mortification sets in, the contents of the aneu- 
rism, which may have been quite firm, begin to soften. Hemorrhage does not 
necessarily immediately follow the detachment of the slough; several days 
may elapse, in which broken-down grumous blood is discharged before bleed- 
ing sets in. In one case under my care it was six days between the opening 
of the sac and the occurrence of hemorrhage. The bleeding generally is 
from the distal side of the aneurism. 

Rupture, except from suppuration and from mortification, is an exceedingly 
rare result. a 

TREATMENT.—Suppuration once established, there is no longer any neces- 
sity for delay; the surgeon should proceed at once to lay open the sac, as the 
longer the softened contents of the aneurism are retained the greater will be 
the probability of the destruction of any reparative work which may have 
been done in the vessel, and of the parts becoming flooded with blood.” Pre- 
viously, however, to opening the sac, every precaution should be taken to pro- 
vide against hemorrhage. A tourniquet must be placed over the artery above, 
or, when this is not feasible, other resources should be at hand, as the fingers 
of an assistant, the padded door-key, or possibly graduated compresses. If 
the suppuration has taken place some weeks after ligation, the sac may have 
no direct vascular connection with the artery, in-;which case nothing more 
will be required than to dress the abscess with a carbolated water-dressing 
until the disorganized blood and fibrin have been discharged, when the 
cavity may be lightly packed with lint steeped in carbolic acid and olive oil. 
In a short time granulations will spring up, and the chasm be gradually re- 
paired. The surgeon, however, must never relax his vigilance, even in cases 
where no hemorrhage immediately follows the opening of the sac; it may 
break out at any moment, and therefore the tourniquet should be kept in po- 
sition, ready to be screwed down at a moment’s notice, and the most minute 
instructions communicated to the nurse, or to other attendants, to thrust 
the fingers or properly-constructed compresses into the sac when the tourni- 
quet is not practicable. 

Hemorrhage, whether from separation of the ligature or from opening of 
the sac, is not a very frequent occurrence, but generally is most unpromising 
to the life of the patient when it does take place. In 180 cases collected by 
Lisfrance, it followed in 32. In the 530 cases examined by Porta, it occurred 
73 times. The tables of Norris contain 300 cases of ligature for aneurism, in 
49 of which secondary hemorrhage took place. In 314 cases of aneurism 
collected for me by Hunter and Griffiths, 37, so far as could be ascertained, 
suffered from secondary hemorrhage after ligature. 

When the bleeding comes from the seat of ligature, either out of the 
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oe em or the distal end of the vessel, the hemorrhage must be controlled 
y direct pressure with the fingers, aided, if necessary, by a graduated com- 
press; or a tourniquet, when feasible, may be placed over the vessel. The 
wound should be next opened, and, after being enlarged upwards and down- 
wards, a ligature must be placed on both the proximal and the distal por- 
tion of the artery. If the hemorrhage is again repeated, and from the distal 
end of the vessel, there is no alternative but to amputate. 

When the bleeding comes from the sac, the surgeon has five courses open 
to his election : first, to lay open the sac and tie the artery above and below; 
second, to tie the artery above the seat of the first ligature; third, to apply 
compression above and below the tumor, or to stuff it with lint; fourth, to 
use the actual cautery; and, fifth, to amputate. To tie the vessel close to 
the sac is to include portions of the artery most certainly diseased, with 
the prospect of an early recurrence of the hemorrhage when the ligatures 
become detached; and hence the operation has uniformly failed. To tie the 
artery above the seat of the previous ligature, while it may reach a sound 
part of the vessel, cannot materially affect the circulation through the col- 
lateral vessels, the connection of which branches with the sac constitutes 
the source of the bleeding. Compression, within or without the sac, is at- 
tended with equal uncertainty. When externally applied, it can be endured 
for but a short time, and when used internally, it can act only as a stopper, 
which, when detached, again allows the blood-flow. A possible result of’ in- 
ternal pressure by stuffing the sac is the closure of the bleeding vessel or 
vessels by an extension of the inflammation and the suppuration beyond the 
limits of the sac, from the irritation caused by the presence of the foreign 
body used in packing its cavity. Sealing up the vessel by the hot iron has 

roved successful in one case, that of Morrison ;* and when there is reason to 

elieve the bleeding comes from a small branch, the cautery should be tried. 
To remove the limb may not always be feasible, but when this is possible it 
offers the patient, in my judgment, the best prospect of life. 

Mortirication.—Mortification of the parts below the ligature is confined 
chiefly to the lower extremity, and arises from an inadequate supply of blood 
through the collateral vessels. This defect is not attributable to the want of 
a sufficient number of anastomosing arteries. In this respect all persons are 
nearly equally supplied, though the capacity of these branches may differ. 
Mr. Syme believed that mortification was always the result of injury to the 
vein. Twice have I seen this accident occur without any evil effects what- 
ever, and a number of cases are recorded in which the femoral vein has been 
tied, either by accident or by design, with impunity. It is more reasonable to 
refer the death of the limb to obstruction of the profunda femoris artery by 
coagula, and to a feeble heart, unable to drive the blood onwards with sufti- 
cient power to dilate properly the branches of the compensating system of 
vessels. An additional impediment to the collateral circulation may be an 
aneurismal:sac of unusual size. 

Statistics show that mortification is not an uncommon result after the lig- 
ature of vessels for aneurism. In 300 cases tabulated by Norris, it followed 
40 times, 28 of this number taking place after ligature of the femoral. In 
a collection of 222 cases furnished me by Drs. Hunter and Griffiths, mortifi- 
cation was observed to occur 29 times. According to Porta, 71 per cent. 
of Seana attacked by gangrene after ligature die. The disease may prove 
to be very limited, affecting only two or three of the toes, when the collateral 
circulation has been imperfectly established, though generally it extends 
rapidly up the limb, and is of the acute, moist form. The period at which 
mortification commences is usually within two days after the application of 
the ligature. 

The fatality, from all causes, attending the ligature of vessels for the cure 
of aneurism is greater, perhaps, than is generally supposed. The tables of 
the late Dr. George Norris contain 379 cases, of which number 127 died. Of 
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169 cases of ligature for aneurism,* 49 proved fatal, or 29 per cent.; and 
of 50 cases collected by Dr. Griffiths,; 7 were followed by death, or 14 per 
cent. These results do not materially differ from those of Porta and Lisfrane, 
the former giving a mortality of 117 out of 418 cases, and the latter a mor- 
tality of 38 out of 125 cases. Between 1868 and 1876 there were 28 cases 
of aneurism treated by the ligature in the Pennsylvania Hospital:{ 20 of 
these recovered, and 8 died. The arteries ligated for the cure of these aneu- 
risms were as follows: common carotid 6 times, with 2 cures and 4 deaths; 
subclavian once, with 1 cure; common iliac, once, 1 cure; external iliac, 4 
times, with 3 cures and 1 death; femoral, 13 times, with 10 cures and 3 deaths; 
anterior tibial, once, with 1 cure; and the brachial, once, with 2 cures. 

TREATMENT OF Mortirication.—In order to favor the restoration of the 
circulation, the limb should not be surrounded by a roller, as is sometimes 
done after ligature of the main vessel. Nor should it be elevated above the 
plane of the body. With a view to maintain the temperature of the part, 
the extremity must be enveloped in a thick wrap of cotton, and a bottle of 
hot water, rolled in a piece of flannel, applied to the sole of the foot. The 
fact that the limb is preternaturally warm after ligature, as has been pre- 
viously stated, in no way contra-indicates the use of external or artificial heat. 
The warmth following the operation is due to stasis, not to an acceleration of 
the blood-current, and is no expression of an increased vitality ; rather, indeed, 
is it allied to the caloric which inaugurates tissue-decomposition. The diet 
must be regulated in accordance with the condition of the patient. When 
the constitution is broken by long suffering or by previous bad habits, the 
food should be nutritious and easily digested, assisted by tonics and stimu- 
lants. If the person is vigorous, the diet should be free from all stimulating 
qualities, and for the first three days moderate in quantity. 

When mortification commences, the surgeon must be guided in his treat- 
ment by the peculiarities of the case. If the disease lingers about the toes, 
or creeps up the foot very slowly, it is better to delay the use of the knife. 
In such cases there is a reasonable hope that the death may be confined to 
a very limited portion of the limb, and it is wise to wait until the process 
defines its own boundaries, after which the part may be removed. Of 49 
cases of mortification following ligation, according to Porta, 14 recovered, 10 
without and 4 with amputation. During the period of uncertainty the sys- 
tem should receive every possible assistance in the work of establishing the 
circulation. External heat must be kept up; the diet must be liberal, with 
quinine and alcoholic stimulants; and opium must be administered when 
necessary to relieve pain or procure rest. When, however, the disease is well 
pronounced, and extends rapidly over the foot and ankle to the leg, all tem- 
porizing should be abandoned, and amputation immediately performed. The 
limb should be removed a short distance below the place where the ligature 
was applied. The presumption is that the collateral circulation has been 
sufficiently formed in a part of the extremity, and hence it is not necessary 
to apply the knife close up to the point where the artery is tied. 

There is a state of incipient gangrene indicated by cedema and by discolor- 
ation of the foot, produced by the pressure of a large sac, which, although 
not sufficient to arrest the circulation before the application of the ligature, 
yet afterwards, when the force of the blood is diminished, begins to produce 
threatening effects. In such cases it will be proper to lay open the sac and 
remove the pressure by turning out its contents. 

Tetanus, though an unusual sequence of ligature for aneurism, does occa- 
sionally follow. Three cases of this kind, after ligature of the femoral, are 
tabulated by Norris. May it not be possible that a branch of the anterior 
crural nerve, which lies close by the side of the artery, was tied with the 
vessel in these cases ? 

#* Hunter,—manuscript collection. + Griffiths,—manuscript collection. 


t Morton’s Tables of Ligature of Large Arteries at the Pennsylvania Hospital, American Journal 
of the Medical Sciences, April, 1876. 
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Erysipelas and phlebitis have also followed this operation; though their 
occurrence is exceedingly rare. 

Apoplexy and paralysis have in several instances occurred after ligature 
of the carotid. 

Ulceration of the artery above the seat of ligation may open the vessel and 
give rise to fatal hemorrhage. Twice have I seen this occur. . 

Statistics sufficiently extensive are as yet wanting to enable us to make a 
comparison between the silk or the hemp ligature and the catgut thread; but 
I am encouraged to believe that when a sufficient number of cases can be col- 
lected to warrant a deduction, it will be found that the animal thread has 
lessened the mortality following the ligature of arteries for aneurism. In the 
168 cases of ligature for aneurisms which I have spoken of, there were 13 
arteries tied with catgut thread, as follows: 6 popliteal, 3 femoral, 2 external 
iliac, and 1 brachial, with 12 recoveries and 1 death. 

LIGATURE OF THE ARTERY ON THE DistaL SrpE.—In consequence of the in- 
accessible position of certain aneurisms rendering it impossible to place a liga- 
ture between the tumor and the heart, the idea was conceived of interrupting 
with the ligature the circulation on the distal side of the swelling. This opera- 
tion bears the name of Brasdor, a French surgeon of Paris, and was advocated 
about the same time by Desault. It was put in execution by Deschamps, who 
tied the femoral artery below an aneurism of this vessel situated in the groin. 
The operation, however, was not successful. The principle involved in the 
mode of treatment will be better understood when the effects of such a dis- 
position of the ligature are understood. The interruption of the blood-current 
from the sac when the artery is tied on its distal side is followed by the same 
demand on the collateral branches to provide for the circulation below, as when 
the vessel is tied above the aneurism. The enlargement of these circuitous 
channels meets this emergency, and tends to divert the blood in some measure 
from the sac, while the abrupt closure of the outlet from the latter has the 
effect of both slowing the blood-flow and producing counter-currents in the 
aneurism, two conditions which conspire to determine a fibrinous deposition, 
the usual method of cure. Sir Astley Cooper, after Deschamps, tied the 
femoral for a case of external iliac aneurism on this principle, but with only 
temporary success, as the patient, 
some time after the detachment of Fig. 382. 
the ligature, died, probably from 
a rupture of the sac. In 1825, in 
a case of aneurism of the carotid 
at the root of the neck, in an 
aged female, Wardrop, of London, 
made the first successful opera- 
tion, after the Brasdor plan, by 
tying the vessel above the tumor, 
the patient making a complete re- 
covery. The operation has been 
- repeated a number of times, but 
with very indifferent success. Of 
38 cases collected by Erichsen, 25 
proved fatal, and in the remaining 
13 the disease was not arrested. 

Two years after his first opera- 

tion, Wardrop tied successfully 

the subclavian for an aneurism 

of the innominate artery, apply- 

ing the principle of Brasdor, by 

including a branch of the dis- ‘Susie; Sinindiir. Waxdvap. 

eased artery instead of the vessel . 

itself. This is known as the Wardrop method. There are, therefore, four 
modes of ligating arteries for aneurism, two on the cardiac and two on the 
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distal side of the tumor. The first two are those of Anel and Hunter, the 
last two those of Brasdor and Wardrop. The preceding cuts (Fig. 382) will 
exhibit the distinction between these plans. 

CompreEssion.—This method dates back to a very early period, having been 
employed about the end of the seventeenth century for the cure of aneurism 
by Bardelot. It was afterwards practiced by Heister, Guattani, Ciniselli, 
Flajani, and others. Based, however, as this old plan of compression was, 
on a misconception of natural processes of cure, it met with little success. 
Its advocates, entertaining views like those inculcated by Scarpa, viz., that 
the cavity of the vessel was to be obliterated by the adhesion of its sides, 
applied their compression directly over the aneurism, by pads of various 
materials and by roller bandages, in order to force the blood out of the tumor 
and bring its surfaces in contact with each other. The principle of the cure 
of the disease by the deposition of fibrinous coagula was evidently not un- 
derstood. The earliest mode of applying pressure was, first, directly upon 
the sac, as stated above; secondly, immediately upon the artery above the 
sac; and; thirdly, intermediately upon the vessel above the sac. 

By the first plan the surgeon attempted an impossibility, the emptying of 
the contents of the aneurism. The strata of fibrin, being solid, and closely 
applied to the inner surface of the tumor, could not be forced out of its cavity, 
while by displacing the fluid part of the blood he excluded the very material 
which was required to cure the disease, preventing the further deposition 
of fibrin. Aside from these objections, the danger of causing mortification, 
by’ blocking up the vessels leading from the aneurism by thrombi or by emboli, 
must have been very great. ; 

Immediate pressure applied to the artery was introduced about the close 
of the eighteenth century, by Cline, Deschamps, Percy, -Assalini, and others. 
By this method the artery was exposed above the sac, and embraced tem- 
porarily, that is, for twenty-four or thirty-six hours, by some constricting 
medium. The earlier innovators used an ordinary broad ligature, interposing 
between it and the vessel a little roll of linen or a piece of soft wood like 
cork. Cline employed tapes, which he tied over a cylinder of cork; while 
Deschamps, Percy, Dubois, and Assalini used artery compressors, similar 
in appearance to canulas, and the forceps. Cures were occasionally effected 
in this way, not, as was supposed, by adhesion of the sides of the compressed 
vessel interrupting all communication between it and the sac, but by the 
rapid coagulation of the blood within the latter, just as occurs after one mode 
of using complete pressure at the present time. The dangers of this plan 
are quite sufficient for its condemnation. An artery cannot be temporarily 
compressed with impunity, even though the force be merely sufficient to 
arrest the passage of the blood through its canal. Ulceration of its coats is 
liable to follow; and, even should this not occur, it is difficult to understand 
what advantage this form of pressure could have over the old ligature. On 
the contrary, the result of later experiments establishes the superiority of 
the latter in point both of efficacy and of safety. 

In 1810, intermediate pressure, made over the course of the artery above 
the aneurism, was introduced by Pelletan and Dubois; yet these surgeons, 
as well as those who immediately followed them, seem to have been possessed 
with the old notion that there must be a complete obliteration of the canal 
of the artery. To give effectiveness to this idea necessitated the application 
of such a degree of force that few persons could tolerate the treatment, and 
consequently this plan fell into discredit, except as a measure preliminary 
to ligation, for which purpose it was regarded with favor by Todd, the 
object being to prepare the collateral vessels for the work of carrying on 
the circulation when the blood should be arrested in the main channel. It 
remained, however, for the surgeons of Dublin to solve this vexed question, to 
which the thought of the profession had clung with a singular tenacity. To 
Bellingham, Tufnell, Hutton, and Carte are we indebted for the principle, as 
well as for the most thorough practical demonstration of its application in the 
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cure of aneurism by compression. Properly speaking, this principle was not 
anew announcement, but only another application of that established by Hun- 
ter in the use of the ligature. This pressure may be complete or incomplete; 
that is, the current through the artery may be entirely arrested, or only 
partially so. Murray, of Newecastle-on-Tyne, who adopts the former plan, 
which, it will be perceived, is a.revival of the method of Pelletan, has shown 
that an absolute stasis of the blood of the sac is entirely compatible with 
a safe and rapid consolidation of its contents. O’Ferrall, of Dublin, has some- 
what extended the principle of inducing complete stagnation of the cir- 
culation in the aneurism, by applying compression simultaneously on both 
sides of the sac. The majority of the Dublin surgeons, on the contrary, pre- 
fer the partial interruption of the blood-current, as calculated to produce 
both a safer and a more certain cure, by closing the sac with orderly, solid 
stratifications of fibrin, rather than by causing the sudden formation of a soft 
blood-clot. That excellent cures are effected by both procedures cannot be 
doubted. I cannot conceive why there should be any more risk in completely 
arresting the current of blood in the sac by pressure than by the ligature. 
In practice I always adopt the rule of complete pressure, and I have seen 
nothing as yet to induce me to abandon this plan. On the whole, it would be 
wisest not to pronounce dogmatically on the relative merits of the two theories 
until we are in possession of larger data from which to draw a deduction. 
Preparation for compression—A patient suffering from aneurism, who is 

to be subjected to this mode of treatment, requires some preliminary treat- 
ment. To this I attach much importance. The entire process, in all its de- 
tails, should be explained to the patient, that we may enlist his interest and 
his intelligent co-operation in the treatment. He should be placed upon 
a well-stuffed mattress. Nothing can be more unsatisfactory than a soft bed, 
into which the hips of the person sink. A few pillows must be provided, with 
which to raise the head and shoulders of the patient, and on which the outer 
side of his semi-flexed limb may rest. For three or four days previous to 
beginning pressure, absolute rest in the recumbent position should be enforced. 
The person should not rise either to pass urine or to defecate; the diet must 
be restricted in quantity, though not materially altered in quality, and the 
action of the heart diminished in force and in frequency by repeated doses 
of veratrum viride. If the patient is aged and feeble, such a course would 
be obviously improper, and we may be content to exact only the prescribed 
quietude in bed. When the active part of the treatment begins, the diet 
should be both liberal and nutritious, such as milk, animal broths, and eggs. 
It will be necessary, also, to detail at least four assistants to attend the case, 
persons reasonably well instructed in medicine, two of whom shall be on duty 
at the same time, and who shall alternate every six hours. 

Means for applying compression—These are instrumental and digital. A 

reat number of contrivances have been devised for instrumental compression. 

he great indication in the construction of an apparatus for this purpose is 
that the extremity shall not be constricted so as 
to interrupt the venous circulation,—that is, that Fig. 383. 
pressure shall be exerted only upon two portions 
of the limb, over the vessel and over the surface 
directly opposite. Sometimes this is accomplished 
by means of the Signorini tourniquet (Fig. 383) 
or some one of its various modifications, such as 
the Bellingham clamp (Fig. 384), or one of the 
Carte compressors (Figs. 385 and 386), which SS 
have the merit of being more fixed when placed Signorini tourniquet. 
in position. The instrument of Dr. P. H. Watson 
(Fig. 387) is preferred by some, as the peculiar form of its weight enables the 
surgeon to concentrate the pressure more effectively than by the ordinary 
pad. In order to distribute the compression, or to alternate it at different 
points over the course of the artery, compressors have been constructed with 
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two or more pads. (Figs. 388 and 389.) By such a modification one pad, 
after being run down over the vessel and kept in place for a time, can be 


Fria. 884. 


Bellingham clamp. 
Carte’s compressor. 


elevated, while the circulation is still controlled by a second being screwed 
down before the other is raised. The objection to the use of the Charriére, 
the Briddon, or any other form of compressor which has a linear arrange- 
ment of pads, is that the pressure cannot be conducted on the one artery 


Fra. 887. 


Fra. 886. 


Carte’s circular compressor, 


Watson’s weight compressor. 


system, which Mr. Walker, of Liverpool, deems so important, as the pads 
affect different portions of the vessel, and are necessarily constantly changing 
the collateral circulation from one series of vessels to another. For example, 
when the pressure is applied to the superficial femoral the blood will be 
turned into the profunda and its branches, and when it is changed to the 
common femoral the circulation will have to seek a passage through the 
circumflex, obturator, and other branches of the internal iliac. The impor- 
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tance of this theory I believe to be greatly over-estimated, and, as far as my 
own observation extends, it is not sustained by facts. Whatever form of 
apparatus is adopted, soft compresses must be placed between the body of 
the instrument, the pads, and the parts against which these rest. If it is 
proposed to arrest entirely the circulation through the artery, the force re- 
quired to effect this will be greater than can long be endured by the patient, 
in which case it will be necessary to administer an anesthetic. ‘The use of 
this agent as an adjuvant in the treatment of aneurism was, I believe, intro- 
duced by Dr. Murray contemporaneously with his method of complete pressure. 
I have kept a patient during the pressure under the influence of ether continu- 
ously for seven or eight hours, without the least inconvenience. When the 
plan of only slowing, not of entirely interrupting, the circulation in the sac is 
adopted, the instrument, after being adjusted to the limb, must be gradually 
tightened, just to the point—not beyond it—of inability to recognize pulsa- 
tion in the aneurism when the hand is laid over its surface; and to insure 
this degree of pressure it will be necessary to 
apply this test from time to time. I have seen an Fig. 388. 
intelligent patient, guided by his own sensations, 
tighten the instrument when necessary. Toler- 
ance to this pressure can usually be obtained by 
the hypodermic use of morphia. To secure the 
most satisfactory action of the drug, it should 
be administered to the patient on the earliest 
evidence of distress, before he becomes restless 
and agitated, and must be repeated at such in- 
tervals as may be necessary to maintain the 
_ required exemption from suffering. No specific 
time or fixed dose can be prescribed. The sen- ee ' 
sibility to pain and the power of personal control — S¢"*"" corgpissor as modified by 
differ so much in different persons that the sur- 
geon must be guided by the peculiarities of each case. Generally, I have 
found that a quarter of a grain of morphia placed under the skin, at first 
every two or three hours, and, as the case progresses, at longer intervals, will 
secure the necessary quiet and relief from pain. 

Acupressure.—Another form of instrumental compression is that by means 
of acupressure pins. These 
are to be used according Fia. 389. 
to one of the methods laid 
down under the head of 
acupressure, and are de- 
_ signed to be temporary in 
their application. In this re- 
spect acupressure is closely 
allied to the different forms 
of temporary ligation by 
tapes, wire, and other ma- 
terials. The reports of cases 
treated by this plan are too 
few to warrant any expres- 
sion of opinion in its favor. 

Digital compression.—In 
1846, Vanzetti, of Padua, 


suggested digital compres- Briddon compressor. The pads can be separated or approximated 
sion as a substitute for in- _ by the thigh-pieces slipping past each other, and the screws running 
strumen tal pressure, since Srough squares connected with elastic bands render the pressure more 
which time it has gradually 

grown in popularity, until at present it may be considered an established 
surgical procedure. The first case treated successfully by this plan alone was 


one of popliteal aneurism, under the care of Professor Knight, of New Haven. 
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For several years I have relied almost exclusively on digital compression 
in the treatment of this disease. By this measure I succeeded in curing seven 
cases of popliteal aneurism in succession. In one case the result was obtained 
in eight hours. Vanzetti permanently arrested all pulsation in a popliteal 
aneurism in four hours, and in Guy’s Hospital Reports for 1869, Bryant 
records a case in which a patient cured himself in four and a half hours by 
this plan. Boughter* reports an instance of double aneurism of the femoral 
artery in which he effected a cure of the lower tumor by digital pressure in 
five hours and a half. Fischer,+ in a collection of 188 cases of aneurism of 
various arteries, found that of 121 cures, 104 were accomplished by digital 
compression alone. The author, by a more rigid analysis excluding a certain 
number of failures which he thinks ought not to have been treated by instru- 
mental means, believes that the 104 cures should be subtracted from 138 instead 
of 188 cases. In 90 instances the popliteal was the vessel affected: of these 55 
were cured by digital pressure,—in 20 of them after other modes of treatment 
had failed. In only one case, and that in an aged man, could death be at- 
tributed to digital compression, mortification setting in after the cure of the 
tumor, probably from extensive disease of the vessels of the extremity. This 
mode of making pressure may be alternated with instrumental means. 

Digital compression possesses certain advantages over other plans, from its 
being less painful, and more under the intelligence of the operator, and from 
its applicability to cases of aneurism in localities where instruments cannot 
conveniently be applied. To carry out this very simple method, it is neces- 
sary to have at least six or eight properly-instructed assistants, who can 
relieve one another every ten or fifteen minutes. It is no ordinary person 
who can exert the proper degree of pressure for a longer period than fifteen 
minutes. The force can be applied with the greatest certainty either by 
placing two fingers of one hand over the vessel and planting upon them the 
flexed index finger resting against the thumb of the other hand, or by using 
the two thumbs, one on top of the other. Some recommend placing a bag 
of shot on top of the fingers, in order to make pressure with the least ex- 
penditure of force. The pressure must be made until an assistant, with his 
hand placed over the aneurism, announces the cessation of pulsation, a test 
which should be constantly repeated. When the time comes for one assistant 
to be relieved, his companion must command the artery in like manner before 
the first removes his fingers. To prevent the surface of the skin from be- 
coming sore, I find nothing answers so good a purpose as dusting it freely with 
_ either powdered starch or prepared chalk; and to enable the patient to endure 

the treatment, it will be requisite in most cases to use hypodermic injections 
of morphia, as in instrumental compression, though not to the same extent. 

The period during which it will be necessary to maintain pressure will depend 
partly on the ability of the patient to bear the treatment, and partly on the 
effects produced upon the contents of the sac. The cure, as has been stated, 
may be perfected in five or six hours, or it may require several days. I 
generally keep up the compression continuously for thirty-six hours, when, if 
the desired end is not attained, it is omitted for eight or ten hours, that the 
patient may have some unbroken rest, after which it is again renewed and 
persisted in as in the first instance, again stopping for the necessary repose, 
and resuming treatment after it has been obtained. When the tumor is found 
to become more solid and the pulsation to diminish sensibly, the surgeon 
has encouragement to persevere; but if, after the lapse of four or five days, 
no such signs can be detected, this plan may be abandoned, and, after a suffi- © 
cient interval of rest for the patient to recover fully from the exhaustion 
consequent on the pressure, some other method must be adopted. 

General compression.—Since the introduction of Esmarch’s elastic bandage 
as a means of effecting bloodless operations, the application of the gum roller 
has been extended to the treatment of aneurism, and a number of successful 
cases have been recorded in the different medical periodicals. In two in- 

* Philadelphia Medical Times, October, 1871. } Prager Vierteljahresschrift, 1869. 
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stances of aneurism in which I employed this method, no favorable result 
was obtained; but, as the event proved, neither was a favorable case for any 
kind of treatment. The first application of the Esmarch bandage for the 
cure of aneurism was, I believe, by Dr. Walter Reid. The patient—a male, 
aged thirty-seven years—was cured in fifty minutes. The tumor was situated 
on the left popliteal artery. 

In applying the bandage, the elastic roller is commenced at the foot and 
wound firmly up the limb to the aneurism ; it is then passed lightly over the 
tumor until its upper boundary is reached, when it is applied with the same 
degree of firmness as below. The tubing is next tightly wound about the 
thigh above the last turns of the bandage, and made fast, after which the 
latter is removed from the limb. The mode of action combines the Murray 
and O’Ferrall plans, in which the pressure is complete, is made on both sides 
of the swelling, and causes stagnation in the contents of the sac. The length 
of time for which it would be safe to preserve the extremity in this bloodless 
state has not yet been determined: in one of my cases the blood was not 
let into the part for one hour and a half. While it would be unjust to speak 
disparagingly of this measure in view of the limited number of cases treated, 
it is reasonable to presume that the force with which the blood rushes into 
the vessels when the cord is removed would seriously disturb the perma- 
nency of a recent clot formed in the sac. Repeated trials, however, can alone 
establish the claims of the elastic bandage to professional confidence. 

Fiexion.—The treatment by flexion is only a very simple device acting 
in the same manner as the method by compression. This plan of treating 
aneurism was introduced to the notice of the profession by Dr. Maunoir, of 
Geneva, Switzerland, in 1857, though it had been previously employed by an 
Italian surgeon. At a later date—1859—the successful application of flexion 
was made by Mr. Ernest Hart, of London. Mr. Spence, of Edinburgh,* after 
the failure of the ligature in a case of popliteal aneurism, succeeded in curing 
the disease by forced flexion. This was shortly after the method had been 
proposed. Mr. Leith Adams} was equally successful in effecting the cure of 
a popliteal aneurism by flexion in sixty-eight hours, after instrumental press- 
ure had failed. Mr. T. Holmest also cured an aneurism of the popliteal by 
this plan in three days. These were among the earlier cases treated by forced 
flexion. This method has been largely practiced both abroad and in this 
country. 

Any one may test for himself the effect of flexion on the circulation by 
forcibly bending the forearm on the arm, or the leg on the thigh. The acute 
angle made in the brachial and popliteal arteries will so completely break the 
force of the blood that the pulsation in the vessels at the wrist and at the ankle 
will scarcely be perceptible. Herein consists the modus operandi of flexion: 
the abrupt bond in the artery diminishes the activity of the circulation in the 
aneurismal sac, and thus favors the formation of fibrinous clots. The applica- 
tion of this method is, from anatomical considerations, necessarily limited, 
and can be employed to advantage only in cases where the disease is situated 
at the bend of the arm, at the groin, or in the popliteal space. In treat- 
ing a case of aneurism by flexion—for example, an aneurism affecting the 
popliteal vessel—the limb should be bandaged firmly from the foot to the 
knee, lightly over the knee, and firmly again around the thigh to the groin. 
The patient being then placed in the recumbent position, on his back in bed, 
the leg should be flexed upon the thigh, and the thigh upon the abdomen. It 
will be seen that in this position the pressure is made on both sides of the sac,— 
below, by the bend at the knee, and above, by the bend at the groin. In order 
to retain the limb in this position, a roller should be passed round the leg and 
the pelvis, and a second round the leg, thigh, and pelvis. At the commence- 
ment of the treatment the flexion should not be too much forced ; but it may be 

* Edinburgh Medical Journal, November, 1859, p. 434. 


t+ Medical Times and Gazette, June 26, 1861, p. 82. 
{ British Medical Journal, vol. i., 1868, 
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increased as the case advances. Though it is said that the patient while under 
this treatment may be allowed to sit up, or even to move about upon crutches, 
it is only when at rest and in bed that the full benefit of a quiet circulation is 
experienced. The time required to effect a cure, in favorable cases, varies from 
a few hours to two weeks. Some discrimination is necessary in selecting 
cases of aneurism adapted to this plan of treatment. Indifference to this 
matter has resulted in serious consequences. In one case the artery appears 
to have been torn across;* and in a collection of forty-nine cases given by M. 
Liégois,+ treated by this method, seven are said to have perished from rupture 
of the sac. In aneurisms where the tumor is large or growing rapidly, or 
where there is evidence of an extensively diseased state of the arterial sys- 
tem, some other method than flexion should be adopted. In many cases of 
aneurism, especially in very sensitive or irritable constitutions, flexion and 
compression may be advantageously combined, enabling the patient to endure 
the treatment with little inconvenience, as the use of the two plans conjointly 
requires that neither shall be pushed beyond a moderate degree. 

The united summary of Fischer’s and Liégois’s cases of aneurism treated 
by flexion furnishes the following results: Of 106 cases of popliteal aneurism, 
45 were cured and 54 failed. In 29 of the successful ones other methods were 
used in combination with flexion. 

_ Manrputation.—This process, proposed by the late Sir William Fergusson, 
consists in compressing or squeezing together the sides of the tumor in such 
a manner as break up and dislodge fragments of its solid contents and allow 
them to be swept into the orifice of the vessel leading from the distal side of 
the sac. By blocking up the vessel in this way, and arresting the current 
through the aneurism, it was believed by its distinguished originator that the 
cure would be perfected by the formation of the necessary amount of clot. 
This plan has not met with much favor, but, on the contrary, has been re- 

garded among surgeons with distrust. When the danger of rupture or of 
inflammation of the sac is considered, or the probability of mortification and 
paralysis arising from embolic plugging of the distal vessels, the practice is 
one which merits unqualified condemnation. 

GALVANO-PuncTuRE.—It is not surprising that in the extended application 
of electro-therapeutics to the treatment of surgical disease so powerful an 
agent should be tested as a curative means in aneurism. The permanent 
sealing up of vessels by a powerful current of electricity was suggested in 
1831 by Pétrequin, and practiced as early as 1832 by Mr. B. Phillips. About 
the same time this subject attracted the attention of a number of other medi- 
cal men, among them Mr. Keate. The matter, however, only came promi- 
nently before the profession about the year 1845, and then mainly through 
the results obtained by M. Pétrequin and Dr. Burci, two surgeons, the former 
a native of France and the latter an Italian. In 1847, the subject was again 
introduced to professional notice by Guéiraneau, of Poitiers,t who, by two 
applications of galvanism, cured an aneurism of the palmar arch. The 
method consists in decomposing the blood in an aneurism and thereby caus- 
ing coagulation, by introducing two or three electro-puncture needles into 
the sac, and connecting the positive pole of an electro-galvanic battery con- 
sisting of twenty or thirty cells for eight or ten minutes in succession with 
each needle, at the same time keeping the negative pole on the surface of the 
tumor with a piece of moist rag or sponge interposed. There are those 
who insist that the positive pole should rest on the skin and the negative be 
applied to the needles, on the ground, I suppose, that the disengagement of 
the hydrogen and the oxygen of the blood would take place with less disturb- 
ance. The formation of a clot by electro-galvanic decomposition of the blood 
is an uncertain result, and, when it does follow, the coagulum is so soft and 
possesses so-little cohesiveness that it-is prone to break down and open again 

* Holmes’s System of Surgery, vol. iii. p. 501. 
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the cavity of the sac to the entrance of blood. In some instances inflamma- 
tion and sloughing have followed the operation, and the patient has been de- 
stroyed from hemorrhage. Whether this condition of the sac was induced 
by the heat of the needles or by rapid coagulation of the blood, is a question 
which has not been determined. 

Of 23 cases of aneurism treated by electro-galvanism, and collected by 
Bonnet,* only 2 cures can be legitimately claimed for this method, as in 7 of 
the 9 reported successes other measures had been simultaneously used. Of 
the 50 cases of aneurism analyzed by Ciniselli,+ 23 are recorded as cured, with 
7 deaths. This result is in such striking contrast with that given by Bonnet 
that it would be wise not to pronounce too hastily on the merits of this plan. 
The threatening complications which occurred both in the successful and in 
the unsuccessful cases of Ciniselli’s collection may possibly*have been due 
to causes which, on a larger and more careful study of the subject, will prove 
to be remediable. 

INTRODUCTION OF SUBSTANCES INTO THE SAC, AND ALSO SUBCUTANEOUSLY.— 
Efforts have been made at various times to induce coagulation of the blood by 
introducing into the sac certain liquid and solid materials. Monteggia, of Italy, 
suggested for this purpose the use of solutions of tannic acid and of acetate 
of lead, substances which possess a solidifying power over the blood. The per- 
chloride of iron, from its property of quickly causing coagulation, is the agent 
at present almost exclusively used for this purpose. The manner of employing 
the fluid is that practiced by Pravaz, whose experiments on the effects of this 
preparation of iron have been chiefly instrumental in introducing it into the 
list of remedies for the treatment of vascular and other tumors. Twenty 
drops of a solution of the perchloride of iron should be slowly deposited, ac- 
cording to Dieulafoy, in an aneurism containing three or four ounces of blood, 
by means of an ordinary hypodermic syringe. While the coagulation is taking 
place (the work, usually, of eight or ten minutes), and for at least one hour 
after, the circulation through the sac must be arrested, by pressure, both 
above and below the tumor, with a twofold object, that of favoring the solidi- 
fication of the blood, and of preventing any fragments of the concretion from 
entering the efferent part of the vessel. The operation, if not contra-indicated 
by the formation of the desired clot, or by the development of inflammatory 
phenomena in the sac, may be repeated in four or five days, observing the 
same details as in the first instance. Twice only have I directed the use of this 
agent, and then in a case of true femoral aneurism, recently under my care, 
which had proved rebellious to other forms of treatment. Hight drops of the 
liquid on the first occasion, and twelve on the second application, were intro- 
duced, without causing any pain or other inconvenience; but no positive 
result was noticed from its use. Malgaigne informs us that of eleven cases 
treated by this method, four died, two recovered, and none who survived 
escaped without having suffered from some serious complication. Holmes 
states that of eighteen cases of aneurism in which the injection was used, 
four proved fatal, the causes of death being gangrene of the sac, and phlebitis. 
Such a death-rate, and the hazards attending the operation even should the 
patient escape with his life, justify us in rejecting the method of injecting 
true aneurism with any of our present known coagulating agents, as one 
which should be banished from surgical practice. 

Ercorin.—Langenbeck conceived the idea of injecting into the subcutane- 
ous tissue, external to the sac, a concentrated preparation of ergotin. It was 
thought that the property possessed by this drug, of exciting contraction in 
the muscular walls of the uterus and of the blood-vessels, might in like man- 
ner favorably affect the sac of an aneurism. A case of subclavian aneurism 
is reported, in which sixteen injections of ergotin were made in the course 
of six weeks, with marked diminution of the swelling, and which was subse- 
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quently cured by digital compression, kept up six hours a day for six days.* 
Professor Langenbeck gives a case of aneurism of the radial artery, of old 
standing, cured in eight days by the subcutaneous injection of ergot. If the 
sac is destitute of muscular fibres, the ergot can exert no contracting influ- 
ence over the tumor, though it might diminish the flow of blood into the 
latter, a condition favorable to coagulation, by diminishing the calibre of the 
afferent and efferent portions of the artery. May not the slight success 
which has followed the use of this agent have resulted more from inflamma- 
tory effects around the sae, caused by the irritation of the liquid in the cellular 
tissue, than from its physiological action on the organic muscular fibres of the 
arts ? 

: When ergotin is employed in the treatment of aneurism, the best form of 
_ the article is, perhaps, Squibb’s fluid extract, each minim of which represents 
one grain of the ergot. Ten drops of this preparation may be introduced be- 
tween the skin and the sac, by means of the ordinary hypodermic syringe. 
The repetition of the injection must be determined by the degree of irritation 
produced, and by the progress of solidification in the tumor. Oftener than 
once in two or three days would be improper under the most favorable cir- 
cumstances. 

INTRODUCTION OF SoLID SUBSTANCES INTO THE Sac.—Attempts have been 
made, by introducing solid materials into the sac of an aneurism, to secure 
coagulation of its blood, a practice drawn from the well-known effects of 
stretching a thread across a vessel, or of the presence of any irregularity 
encroaching upon its lumen, the foreign body soon becoming covered with a 
layer of fibrin. The earliest attempt of this kind was made by Moore,+ who, 
in a case of aneurism of the aorta, introduced into the sac, through a delicate 
canula, twenty-six yards of iron wire. Though the tumor became more solid 
and the pulsation ceased, the amelioration of the symptoms was only tem- 
porary; violent inflammation of the sac was produced, which extended to 
the pericardium, and the patient died five days after the operation. 

Bacelli, of Rome, introduced into an aneurism, through a hollow trocar one- 
seventeenth of an inch in diameter, a watch-spring, fourteen inches long 
by one-twenty-fifth of an inch broad. Inflammation and gangrene of the sac 
followed, and the patient died on the thirtieth day following the operation. 

Dr. Richard J. Levis, of this city, in 1876, in a case of aneurism of the sub- 
clavian and innominate arteries, which had extended into the thorax, in- 
troduced several yards of horse-hair into the sac. A second case of aneurism 
of the external iliac was treated in a similar manner by the same surgeon. 
Both cases terminated fatally, the last by inflammation and suppuration of 
the sac, the patient dying from hemorrhage. 

Dr. Maury used the horse-hair in a similar manner, in aneurism of the sub- 
clavian artery, in a patient admitted into the Philadelphia Hospital, but with 
an unsuccessful result. And Dr. Bryant, of London, employed the same 
material in a case of popliteal aneurism, which was also followed by the death 
of the patient. 

These experiments, to be sure, have been made on the most hopeless forms 
of aneurism; but it is doubtful if their repetition will yield any more satis- 
factory results. 

AcupuncTuRE NEEDLES.—Attempts have been made to cure aneurism by 
introducing into the sac in different directions very delicate and highly-polished 
acupuncture needles. This plan, the suggestion of Velpeau, has rarely been 
practiced. Dunville relates a case of aneurism of the arch of the aorta, in 
which nine fine needles, two and a half inches long, were introduced. The 
patient died in two weeks from hemorrhage. As fourteen inches of fine wire 
had been previously deposited in the sac, it is difficult to determine to which 
were to be credited the subsequent inflammation, sloughing, bleeding, and — 
death. Ina case of femoral aneurism seated in the groin, after the failure 
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of pressure, and the patient being unwilling to allow the application of a 
ligature to the external iliac artery, I introduced seven acupuncture needles 
into the tumor, and retained them for twelve hours, but without either evil 
or good results. 

Comparison OF Mernops.—I do not think it is possible; at present, to 
establish any fair comparison between the different methods employed for the 
treatment of aneurism. Many cases which are recorded as cures have been 
managed by a combination of measures, so that it is impossible to determine 
which exercised the controlling power. In many others, subjected to press- 
ure, instrumental and otherwise, the appliances have been badly selected, or 
the assistants unskilled, or insufficient in number; in not a few, the treat- 
ment may have been prematurely abandoned, when a little more patience 
and perseverance would have crowned the work with success,—an objection 
which cannot be urged against the ligature; and in some instances, doubtless, 
the plan selected was not well adapted to the cases treated. Enough, how- 
ever, I think, is known to narrow down the treatment to three plans,—rest, 
the ligature, and compression. The exceptional cases, such as may be prop- 
erly regarded as surgical in their character, may become subjects of some of 
the other forms of treatment already described. 

Holmes* has instituted a comparison between the methods by ligature 
and by compression, as applied to aneurism of the popliteal in the various 
hospitals of Great Britain, with the following result. Of 44 cases in which 
the femoral was ligated after compression had failed, 36 recovered and 8 died. 
Among the recoveries, 4 took place after amputation, and in 1 the aneurism 
returned. Of 77 cases treated by the ligature at once, 11 died, and the entire 
number of failures was 15, showing a percentage of 14.3 deaths and 19.48 
failures. Of the 124 cases treated by compression, 66 were cured at once; 
in 44 of the others the ligature was applied with success in 31, making the 
entire number of successful cases 97, and of unsuccessful 27. Of these last 
only 13 died, 5 after amputation without previous ligature, and 8 after liga- 
ture, the death-rate being 10.5, and the rate of failure 21.8. This exhibits a 
slight percentage of deaths in favor of compression. The statistics of Holmes 
bring out another fact, namely, that ligature after compression is more fatal 
than when done at once, the rate of mortality when the ligature was applied 
after pressure had failed having been 29.54 per cent., while it was only 19.48 
per cent. when the ligature was applied without any previous treatment. 

Under any circumstances, the treatment of spontaneous aneurism is at- 
tended with much uncertainty as to the final issue. The same considerations 
which govern the surgeon in undertaking any grave operation should have 
equal weight when applied to cases of aneurism. Where the kidneys are dis- 
eased, or the patient is much exhausted by prolonged suffering, and where 
there is extensive disease of the heart, or a second aneurism is present, affect- 
ing the abdominal or the thoracic aorta, any operation is of doubtful pro- 
priety, and most of all the ligature. One thing, I think, will be apparent on 
a careful examination of this subject, that an aneurismal sac is very sensitive 
to irritants of any kind, and that therefore all methods which consist in sub- 
jecting an aneurism to the presence of foreign bodies, in order to secure co- 
agulation of its contents, are dangerous procedures. In all aneurisms which 
come properly within the scope of surgical treatment, pressure, in some one 
or in several of its forms,—including flexion as one of these,—should be first 
and fairly tested, always preceded by preparatory measures, such as entire 
quiet in the recumbent position, a properly-regulated diet, and the exhibition 
of heart-sedatives, subjects which have been already noticed. If, after a patient 
trial, these measures fail, and if there be no contra-indicating circumstances 
of a constitutional or local character, resort may be had to the ligature, 
allowing, however, before making the operation, ample time, when the case 
is not urgent, for the soft parts to recover from the effects of the pressure, 
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and for the general system to overcome the exhaustion consequent on the 
previous treatment. 


False Aneurism.—Under false aneurism I include all collections of blood 
which communicate with the cavity of an artery, but which are not cireum- 
scribed by a sac derived from the walls of the vessel. Under this head come 
dissecting aneurism, traumatic aneurism, and true aneurism in which the sac 
has ruptured and its blood escaped into the surrounding parts. 


Dissecting Aneurism.—The term was first used by Laennec, though the 
disease had been previously described by Morgagni and others. In this form 
of aneurism the tunica intima yields, and the blood finds its way into the. 
tunica media,—as shown, first, by Dr. Pennock,—and may become diffused for 
a considerable distance up and down the vessel, separating the layers of the 

middle coat from each 
Fia. 890, Fia. 391, other; or, if the blood 
passes beyond the lim- 
its of this coat, it’ may 
spread itself through 
the connective tissue of 
the adventitious tunic. 
Mr. Erichsen describes 
a variety of dissecting 
aneurism in which the 
blood, after breakin 
through the intima | 
rending asunder the 
layer of the middle 
coat, again enters the 
cavity of the vessel at 
a point some distance 
from the first opening. 
(Fig. 390.) Mr. Shek- 
elton,* as early as 1822, 
Dissecting aneurism of the aorta extending described a similar form 
theentire length of the vessel.—From a specimen of the disease. In one 
ay herp d of Pennsylvania, presented by case, recor de d by Dr. 
Henderson,} the upper 
opening into the coats of the aorta took place near to 
the left subclavian and the lower opening into the left 
Dissecting aneurism,in Common iliac arteries. Dissecting aneurism (Fig. 391) is 
Muving the vescl’pexes limited for the most part to the aorta, and most frequentl 
some distance between its to its arch, particularly the ascending portion of the latter. 
ret ite Td AOE OF 19 eens analyzed by Dr. Peacock,t it involved 
the first part of the vessel. The innominate artery may 
parpnibe's in the aneurism by continuity of structure. The disease affects 
oth males and females, though the latter suffer most frequently. Of 15 
cases collected by Dr. Peacock, and 21 by Dr. Crisp, making together 36 
cases in which the sex was given, 17 were males and 19 females. The ages 
of the patients varied from twenty-four to eighty-four years. There are no 
symptoms which reveal the existence of this form of aneurism, and its ter- 
mination is usually by rupture, in which the blood, when the ascending part 
of the aorta is involved, escapes into the pericardium. 

Shekelton§ alludes to two cases found in bodies used for dissection, in 

which a partially spontaneous cure had occurred. In one, the anterior part 


* Dublin Hospital Reports, vol. iii. 
London and Edinburgh Medical Journal, July, 1843. 
t Edinburgh Medical and Surgical Journal, vol. ix., 1848. 
@ Hayden, Diseases of the Heart and Aorta, Part II. p. 1219. 


ANEURISM. 571 


of the abdominal aorta was tunneled, and the canal, which was lined with a 
deposition of fibrin, opened by two orifices, one into each of the common 
iliacs. In the second, the walls of the left primitive iliac were separated, and 
through this the blood passed to the limbs, while the circulation in the pelvis 
was carried on through the usual channel of the internal iliac. 


Traumatic Aneurism.—This is another form of false aneurism, and’may be 
produced in various ways: 1, by punctured wounds; 2, by gunshot wounds, in 
which the vessel may be immediately opened, or, if the artery be only grazed, 
this may not take place for several days, or until the detachment of a slough ; 
3, by the sharp fragment of a bone, as sometimes occurs in fractures; 4, by 
forcible attempts to reduce old luxations; 5, by overstrain in which an artery 
gives way; and, 6, by the ulceration or the sloughing of a true aneurismal 
sac. There are two forms of traumatic aneurism, the diffuse and the circum- 
scribed. Both may exist with or without an external wound. Between 
traumatic and spontaneous aneurisms there is this important distinction, 
that in the first there is usually before the accident a sound condition of 
the injured vessel, whereas in the last the artery is diseased. 

Diffused traumatic aneurism.—When an artery is wounded by a stab, the 
blood escapes through the external wound, but may cease to flow, either in 
consequence of the resistance offered by the tissues, or, more generally, from 
the pressure which is immediately applied. The wound, being closed and 
bandaged, unites, and to a careless spectator all may appear well. The blood, 
however, continues to escape from the opening in the artery, diffusing itself 
through the surrounding parts, slowly if the lesion in the vessel is small and 
the contiguous structures are compactly bound together by dense connective 
tissues or strong aponeuroses, or rapidly when the opening is large or the 
vessel lies in regions like the axilla, the popliteal, or the gluteal, where the 
anatomical components are loose and movable. The progress of such an ex- 
travasation is retarded by the condensation and the inflammatory adhesion of 
the surrounding structures, and also by coagula of blood and masses of fibrin. 

Symproms.—The signs of this accident are the presence of a soft swell- 
ing, which may have been preceded by a copious external hemorrhage 
which ceased on the application of a firm compress; or, where there is no 
obstacle to the escape of blood externally, as in a direct wound, there may be 
no swelling discoverable until after the wound has united and the compresses 
used in dressing have been removed. As the tumor enlarges, its arterial 
origin will be disclosed by the presence of pulsation, attended by a blowing 
or a purring sound, and the absence of the pulse in the vessel below. The 
size of the aneurism will be determined by its locality. In the axilla, where the 
tissues are loose and its boundaries very movable, or at the root of the neck, 
it may attain a very great bulk, whereas in the palm of the hand or at the 
bend of the arm it may, in consequence of the strength and resistance of the 
fascia, grow very slowly. The tendency of diffuse aneurism is to extend, 
stretching and separating the anatomical components of the parts in which 
_ it is situated, and filling the space with soft clots, until inflammation, abscess, 
or sloughing takes place, when, an external opening being formed, the patient 
is liable to perish from hemorrhage. ; 

TREATMENT.—AIl temporizing expedients in cases of a growing, diffuse 
aneurism are hazardous. Occasionally a case is cured by compression or by 
flexion; but the success of such measures is too uncertain to justify any long 
delay in adopting a more radical course. The safety of the patient depends 
upon exposing the divided extremities of the injured vessel and securing 
them with ligatures. In deeply-situated arteries, such as the posterior tibial 
in the calf of the leg, or the gluteal in the buttock, this is not always an easy 
task. It is always desirable to tie the vessel as near the seat of the original 
injury as possible, rather than to ligate the trunk at a distant point. When 
the latter is practiced, the surgeon has no security against a renewal of the 
bleeding from the distal side of the aneurism. 
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In performing the operation, the circulation must be controlled by first ap- 
plying a tourniquet to the artery above the tumor. An incision should next 
be made into the swelling its entire length, and all the coagula, liquid blood, 
and necrosed tissue belonging to the extravasation turned out. A careful 
search must now be made for the wound in the artery. Should it have been 
cut entirely across, greater difficulty, in consequence of its retraction, will 
be experienced in finding the vessel than would have been the case if its 
continuity had not been entirely destroyed. 

After getting rid of all foreign accumulations, and washing out the wound 
well with injections of a solution of the permanganate of potash, in order to 
remove everything which tends to obscure the examination, the surgeon, if he 
fails to identify the artery, may have the tourniquet or other pressure slowly 
relaxed, at the same time keeping his eye intently directed to the wound, 
that he may detect the point where the blood begins to make its appearance. 
Should the hemorrhage commence, he may in this way identify the locality of 
the vessel. Sometimes the same end can be accomplished by carefully exploring 
with the point of a probe the region in which the artery should be found, the 
presence of which may be disclosed by the instrument entering its orifice. It 
may be that a false aneurism occupies a position not admitting of the use of 
the tourniquet. In such a case the operator must proceed with great caution. 
He should first make an opening into the swelling just sufficient to admit the 
finger of one of the hands, so as to prevent the external escape of blood, while 
he conducts the digit to a point which he believes to be the orifice of the artery ; 
the external wound should be slowly enlarged, frequently stopping to ascer- 
tain if the finger is rightly placed, a fact which will be known by the absence 
of bleeding, and changing it from point to point, should the hemorrhage 
occur, until the right one has been reached, after which he may boldly ext«nd 
the incisions to the utmost bounds of the tumor, scrape away the clots, and 
cautiously dissect down upon the vessel above the finger, and surround it 
with a ligature. I have found the awl described by Professor Horner (Pig. 
392) admirably suited for applying the thread to the artery under such cir- 
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Horner’s awl, with the ligature looped over its extremity. 


cumstances. The instrument has a short curve, and has a shoulder, instead 
of an eye, a short distance from its extremity, the latter being awl-shaped. ° 
The needle is made very strong, and is mounted on a stout handle. In usin 
it, a thread is looped, passed over the point, and tightened above the shoulder. 
It is then dipped into the tissues on one side of the artery to which the liga- 
ture is to be applied, and brought out on the other side; the thread is then 
hooked over the point with a tenaculum, after which the instrument can be 
withdrawn and the cord tied. After the cardiac end of the vessel has been 
secured, and the bleeding thus stopped, the distal end must be searched for 
and subjected to a similar treatment. If the surgeon, notwithstanding the 
best-directed efforts, fails to ligate the artery,—an exceptional occurre ce, 
however,—he must rely upon properly-constructed compresses rendered .  ti- 
septic by a solution of carbolic acid, or on the actual cautery. 

The wound after the operation for diffused aneurism cannot be united like 
an ordinary incised one, but must be left to granulate, as in wounds of the 
open class. The greatest attention must be given to the dressing. The parts 
having been first washed out with a solution of the permanganate of potash, 
and afterwards well sprayed with carbolic acid, a drainage-tube should be 
introduced, and the opening lightly packed with carbolized lint or very soft 
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oakum. When the suppuration begins to be free, the dressing, in all its de- 
tails, must be repeated morning and evening. The diet, and the administra- 
tion of tonics and stimulants, must be determined by the constitutional state 
of the patient. 

False circumscribed aneurism is one in which the escape of the blood from 
the wounded artery is followed by inflammatory infiltration of the surround- 
ing parts and the conversion of this transudation into a circumscribing 
wall of connective tissue. In the commencement of false aneurism there 
is usually no difference 
between the diffuse and Fig. 393. 
the circumscribed vayri- ye 
ety, the point of distinc- 
tion consisting in the in- 


vesting wall of lymph. —<. Ny 

The fone is ediontly Pe \ Qi < Wy 
seen at the bend of the Nae NK ee 
arm, in the palm of the I : WS ae, 
hand (Fig. 393), and near FP C ( S Ws y. 

the wrist (Fig.394) where Se ( 
the radial artery is super- a. iC OF ESM 2 
ficial and exposed to in- \ rat 4M usb fi Ke 
jury. Venesection, a frag- Weak aa 

ment of a percussion-cap, GB - 


the point of a knife, or 
a particle of glass, most Traumatic (circumscribed) aneurism in the palm of the hand, caused by 


ais : a fragment of percussion-cap. The skin has been turned off, and a double 
comagnonly cause the accl- ligature passed beneath, preparatory to its strangulation. j 


dent. 

When the aneurism is the result of a small puncture, the circumscribing 
sac is often formed in part by the dense connective tissue constituting the 
sheath of the artery. This is more especially the case where the aneurismal 
swelling, in consequence 
of pressure being imme- Fie. 394. 
diately applied to the 
bleeding orifice, does not 
appear until several days 
after theaccident. Under 
such circumstances the 
opening in the vessel has 
‘been partially repaired, 
but the union does not 
possess sufficient strength 
to withstand the blood- 
pressure, and either gives Traumatic (circumscribed) aneurism of the radial artery, produced 
or becomes stretched and by the point of a penknife, 
thickened. The forma- 

‘tion of a sac transforms the condition of the tumor very much into that of a 
true aneurism, and the same concentric deposition of fibrin takes place as in 
the latter. 

Symproms.—The swelling is of less magnitude than in the diffuse form of 
the gisease, is somewhat sharply defined, possesses considerable resistance, 
puls .es synchronously with the contraction of the left ventricle of the heart, - 
and 5 ields a distinct bruit to the ear. Pressure upon the artery above arrests 
pulsation in the tumor and causes it to diminish sensibly in size. 

TREATMENT.—As circumscribed aneurism is, anatomically, closely allied 
to true aneurism, it should be treated first by compression. As the tumor 
is generally found in a superficial situation, the artery can be very easily 
controlled, and the pressure should be applied a short distance above the sac. 
Flexion can often be advantageously used in conjunction with pressure, either 
digits! or instrumental. When compression fails, resort must be had to the 
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ligature. After providing for the possible occurrence of hemorrhage by 
placing a tourniquet loosely upon the arm, or detailing an assistant to make 
digital compression if necessary over the artery leading to the aneurism, an 
incision should be made over the tumor, commencing a short distance above 
and terminating a like distance below. The skin should be carefully dissected 
off on each side, and the vessel exposed and tied, both on the cardiac and on 
the distal side of the swelling, with the animal thread, after which the skin 
can be replaced and the flaps stitched together with a few points of the in- 
terrupted suture. Some writers direct the laying open of the sac and the 
removal of its contents at the same time that the vessel is tied. This pro- 
cedure is entirely uncalled for, and I never adopt it in practice. After the 
artery is ligated, the coagulum in the aneurism is gradually absorbed, and 
the wound in the soft parts unites by quick union, whereas if the sac is 
laid open the cavity must suppurate and the chasm be repaired by a slower 
process of granulation. 

When the aneurism is connected with the radial artery near the wrist, it 
will be necessary to tie both the superficial volar and the radial vessels on 
the distal side, to interrupt completely the circulation in the sac. 

When the tumor is seated in the hand and is connected with the superficial 
palmar arch, I am in the habit, after dissecting the skin from the swelling, of 
passing a needle, armed with a strong double ligature, beneath its base and 
strangulating each half separately. After the mass sloughs off, the skin can 
be still used to cover up the part. 

Arterio-venous Aneurism.—Another form of false aneurism is that which 
is commonly known as the arterio-venous. Of this there are two varieties,— 
one in which the walls of an artery and of a vein are closely united by 
inflammatory adhesion and a direct communication exists between the two, 
—direct aneurism,—generally called aneurismal varix (Fig. 395); and one 
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Direct aneurism, or aneurismal varix, exposed by a vertical section. 


in which a sac is formed out of the connective tissue between an artery and 
a contiguous vein, separating the two some distance apart, and through 
which the blood passes from the artery before entering the vein: this is an 
intermediate or varicose aneurism. 

Fia. 396. (Fig. 396.) These aneurisms are 
: generally situated at the bend of 
the arm, and, with few exceptions, 
are of traumatic origin; though 
they may also arise sponta 
When traumatic, they are usually 
caused in the operation of vene- 
section by the blade of the lancet 
passing through the median basilie 
$ vein and the bicipital aponeurosis 
Intermediate or varicose aneurism ; the sac lying between and puncturing the brachial artery 
ois aaemao vein and the brachial artery. After Sir beneath. Goupil—a French sur- 
geon—states that in fifty-seven 

cases the accident occurred thirty-one times from venesection. The infre- 
quency of this aneurism at present is largely due to the disuse of bleeding 
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as a remedy in disease. The affection, however, is not confined to the artery 
and the veins of the arm. It has been met with between the aorta and the 
ascending vena cava, between the femoral artery and its accompanying vein, 
and between the carotid artery and the internal jugular vein. In one case 
an arterio-venous aneurism was seen in the vessels of the popliteal nerve.* 
I have seen the direct variety follow an amputation of the thigh, in which 
the bruised artery and vein had been included in the same ligature, the chan- 
nels of the two vessels becoming continuous during the separation of the liga- 
ture. The effect of this interchange of blood upon the vessels is quite marked. 
The artery, under such circumstances, gives more blood to, than it receives 
from, the vein. The latter, as well as its branches, becomes dilated, tortuous, 
and thickened for a considerable distance above and below the swelling, and, 
receiving with the arterial blood the direct force of the heart’s action, beats 
synchronously with the contraction of the left ventricle. The artery, having 
much of its blood turned into.the new channel, becomes contracted below, so 
that its pulsation is much diminished in strength, and is often quite indistinct 
on the distal side of the tumor. Above the point of communication its walls 
are sometimes dilated and thinned. In a case of arterio-venous aneurism 
which was brought into the University Hospital, and which subsequently 
died from gangrene, the deep-seated veins participated more in the dilatation 
than did the subcutaneous ones. 

Symproms.—There are symptoms common to both varieties of arterio- 
venous aneurism. In each there is generally the history of a previous wound; 
in each there is a distinct blue, pulsating, compressible tumor, which can be 
emptied by pressure on the artery above, and to a great extent by pressure 
upon the swelling alone; in each, also, there are sounds recognizable by the 
ear, which are blowing or hissing in their character, or are like the sound 
caused by a fly on a pane of glass, or—as Porter designates it—by a fly in 
a paper bag. On a closer examination of the two forms of the disease, how- 
ever, certain differences can be detected; for example, in the mediate variety 
there is a more decided tremor or fremitus propagated over the tumor, and 
the sounds are more continuous than in the intermediate form. In the latter, 
the tumor, which at first was soft and compressible, becomes more firm in 
consequence of the fibrinous concretion which forms in the sac, and the blow- 
ing sound is more pronounced than in the mediate form. 

he intermediate variety can be often recognized by compressing the venous 
swelling until it is emptied, when a second tumor—the interposed sac—can 
be felt beneath, which in turn can also be diminished by pressure. 

The progress of arterio-venous aneurism is usually very slow. Cases are 
recorded in which no perceptible increase has been noted for eighteen, 
twenty, and even thirty years. When the tumor does enlarge, much 
evil may result from the pressure. The obstruction to the circulation will 
cause cedema of the limb, loss of power in the arm by encroaching upon the 
median nerve, loss of temperature, ulceration or sloughing of the sac or 
the vein, followed by hemorrhage and, in some instances, by mortification of 
the limb. 

TrREATMENT.—If the injury can be recognized at the time of its reception, 
there is little doubt that by applying a firm compress over the vessels at the 
bend of the arm—when the wound has been inflicted in this location—and 
then arresting the circulation through the main artery by means of com- 
pression and flexion, the occurrence of arterio-venous aneurism might be 
almost prevented. This treatment, however, will be the proper one at any 
stage of the disease. Should it fail, and the aneurism cause no particular 
inconvenience or disability and show no tendency to material increase, it 
will be best to avoid any interference, as operations for the cure of this affec- 
tion have often proved fatal. When the disease, by its growth, demands 
that some radical measure shall be undertaken for its cure, that which prom- 
ises the best result is to dissect the skin carefully from the tumor, and, ex- 


* Medico-Chirurgical Transactions, vol. xx. 
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posing the brachial artery, to tie it above and below, close to the aneurism, with 
the catgut thread. When feasible, a third ligature should be carried round 
the communication between the artery and the vein, so that in the event of an 
anastomosing branch communicating with the artery intermediate to the two 
ligatures, the blood shall be prevented from entering the vein. The difficulties 
ot the operation should not be under-estimated, as the inflammatory changes in 
the parts will often render it difficult to discover the communication between 
the artery and the vein, or readily to distinguish—in consequence of the pul- 
sation—the two sets of vessels from each other. There need be no opening 
of either the dilated vein or the sac beneath, when such exists. The integu- 
ment should be replaced and the wound dressed as after ordinary operations, by 
bringing its edges together with stitches or with adhesive straps, and, after 
applying a pledget wet with water or moistened with carbolic acid and 
sweet oil, a roller should be applied and the part placed in an easy position, 
on a pillow. 


ANEURISM OF SPECIAL VESSELS. 


Thoracic and Cervical Aneurism. 


Aneurism of the Thoracic Aorta.—The thoracic aorta, intrenched within 
the walls of the thorax, is beyond the reach of surgical treatment: still, 
much may be done to retard the progress of an aneurism of this vessel and 
contribute to the comfort of the patient. Men are more subject to aortic 
aneurism than women. 

The thoracic aorta exceeds all other vessels in the frequency with which 
it is attacked with aneurism. Of 915 cases of the disease embraced in the 
tables of Mr. Crisp, 382 involved the thoracic aorta. Myers found that this 
part of the aorta suffered from aneurism 94 times in 109 cases. The ascend- 
ing and transverse portions of the vessel are most frequently affected. Of the 
109 instances of aneurism analyzed by the last-named author, 37 were in the 
ascending, 38 in the transverse, and 19 in the descending part of the arch. 
This is in all probability due to the fact that the ascending and transverse 
portions of the vessel sustain the severest strain of the heart’s stroke. 
Aneurism of the arch of the aorta is not inconsistent with the existence 
of a perfectly-sound heart; though Mr. Walshe thinks the disease tends to 
produce hypertrophy of this organ. 

Symproms.—These may be arranged under two heads,—the rational and 
the physical. 

The rational signs are numerous and varied, and are due to the effects 
of pressure upon the contiguous parts. Hence the prominence of these 
signs will depend on the magnitude and form of the tumor, and upon the 
direction in which it grows. 

Large and sacculated aneurisms give rise to greater functional disturbances 
than small and fusiform ones; and those which develop in the direction of 
the neck cause more urgent and threatening symptoms than those which 
enlarge in the direction of the chest. 

Pain is both an early and a late symptom of intra-thoracic aneurism : it is 
localized, is usually of a dull, deep-seated nature, and is experienced behind 
the sternum or between the shoulders. The severity of the pain is increased 
on taking any active exercise, or by any cause which accelerates the cireu- 
lation. Besides this fixed pain, the patient is attacked, after a time, with 
another and a more acute kind of suffering, pains which are darting, inter- 
mittent, or neuralgic in their character. These extend into the neck and 
head, generally on the left side, corresponding to the branches of the cer- 
vical nerves; sometimes the pain encircles the upper part of the chest, in 
the direction of the intercostal nerves; and often it shoots down the side of the 
thorax, and along the inner surface of the arm, following the distribution of 
the intercosto-humeral nerve. When the aneurism encroaches upon the ver- 
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tebrx, sternum, ribs, or other portions of the bony walls of the chest, the pain 
experienced is of a hot, boring, and gnawing character. 

Dyspnea.—This is a very common and a very distressing symptom, and is 
caused by the aneurismal tumor pressing on the bronchial or the tracheal tube, 
or even upon the lung itself. Often it is a reflex result from pressure upon 
the recurrent laryngeal or the pneumogastric nerve, and is attended with a 
croupy or stridulous respiration, feeble voice, cough, and mucous expectora- 
tion. The aphonia which so often accompanies aggravated forms of the aneu- 
rism may be caused either by laryngeal congestion from venous obstruction, 
or by paralysis of the vocal cords on one side from pressure on the recurrent 
laryngeal nerve. The same cause which interferes with the function of the re- 
current laryngeal nerve may affect the sympathetic when it passes into the 
thorax, and produce the symptom first noticed by Dr. Hare in 1838,* namely, 
contraction of the pupil of the eye. 

Difficult deglutition is another effect of pressure, and results from compres- 
sion of the esophagus. The latter tube, being behind the bronchi, is so deeply 
placed that the tumor will have acquired considerable bulk before this symp- 
tom is experienced, except in cases in which the sac is formed on the de- 
scending part of the aorta, where the artery is closely related to the esophagus. 
Under such circumstances, dysphagia may appear before the aneurism is 
large, and in the early stage of the disease. 

Venous congestion—Aneurism of the arch of the aorta extending up into 
the neck may materially interfere with the venous 
circulation. (Fig.397.) The transverse innominate, Fic. 397. 
internal jugular, subclavian, and descending cava ) 
veins are all liable to pressure from this cause; and 
when the obstruction is very marked, it will be fol- 
lowed by turgescence of the veins of the neck, with 
lividity of the face, a sense of fullness in the head, 
and cedema of the arm. When the pressure extends 
to the azygos or the hemiazygos vein, a dilated con- 
dition of the venous trunks on the front of the chest 
is likely to follow. In addition to these signs, we 
may have the aneurism exceeding the limits of the 
thorax, appearing in the neck and filling up the 
supra-sternal fossa. When the tumor takes this direc- 
tion, the branches of the aorta may be so pressed or 
distorted as materially to weaken their pulsation. 

Puysicat S1ans.—When the aneurism is in contact 
with the anterior walls of the thorax, there will be 
a corresponding area in which the percussion-sounds 
are dull, though, if the tumor subsequently change 
the direction of its growth and recede from the sur- 
face, the dull sound may be replaced by a resonant 
one. When the hand is laid upon that portion of — Aneurism of the arch of the 
the surface of the chest which corresponds to the four views mie he necky—Pos 
position of the arch of the aorta, a vibratory sound, 
tremor, or fremitus will often be experienced. The thrill and pulsation which 
characterize aneurism elsewhere are rarely heard and felt when the disease 
is intra-thoracic; though when the tumor rises into the neck or presses 
against the walls of the chest, these signs are readily detectable. There 
is a singular absence of uniformity in the auscultation-sounds. A double 
impulse and double sound may exist with or without a systolic murmur; 
a double murmur may be present without either impulse or sound; and it is 
possible not to be able to recognize impulse, sound, or murmur. Occasionally 
a case will be met with in which the systolic murmur is loud and blowing. 

Diaenosis.—The absence of any distinctive physical signs, and the tact 
that the pressure-effects which have been described may attend growing 


* Medical Gazette, 1838. 
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‘tumors situated in the upper part of the thorax, render the diagnosis of 
intra-thoracic aneurism one of considerable uncertainty. I have seen cases 
of malignant disease springing from the bronchial glands in which every 
symptom belonging to aneurism of the arch of the aorta was present. Ab- 
scess, especially when in the posterior mediastinum, will also give rise to 
symptoms which simulate strongly those of aneurism within the chest; and 
the same may be said, to a certain extent, of cardiac hypertrophy and of 
pulsating empyema. 

Writers have attempted to differentiate these diseases; but the lines of dis- 
tinction, except in typical or pronounced examples, are too faint to command 
an assuring confidence. The surgeon must rest his diagnosis on a comprehen- 
sive consideration of all the symptoms which are developed in the progress 
of a case. 

Duration AND TERMINATION.—The duration of intra-thoracic aneurism 
rarely exceeds one year, but is determined, of course, by the rapidity of growth 
and the parts subjected to pressure. Walshe never witnessed a case in which 
the patient lived over thirty-eight months. Dr. Williams mentions* one in- 
stance of a person who had been suffering for thirty years with an aneurism 
of the arch of the aorta. Intra-thoracic aneurism may terminate in different 
ways. The sac may become adherent to the trachea, to the bronchi, or to the 
cesophagus, and, by ulceration, open into these tubes, destroying the patient 
by hemorrhage. It may also open into the pulmonary artery or into the cava. 
When the ascending portion of the aorta is involved, the tumor frequently 
bursts into the pericardium. Instances are not rare in which the walls of the 
thorax disappear by absorption, the tumor passing through the opening thus 
made, and being covered only by the soft parts. In some cases life is de- 
stroyed by asphyxia, or the individual may die, worn out by prolonged func- 
tional disturbance. 

TREATMENT.—The treatment best adapted to thoracic aneurism is one 
which will lessen the action of the heart; and this end is most satisfactorily 
attained by rest, a carefully-regulated diet, and, where there is severe dyspnea, 
by the abstraction of blood and the exhibition of anodynes. Mr. Tufnell, 
by enforcing complete rest and a systematic diet, has succeeded in curing 
eight cases, six of these being aneurism of the abdominal aorta and two of the 
arch of the aorta.t He confines the patient to the horizontal posture from 
eight to thirteen weeks, allowing a change of position only to the side or 
upon the face, and that change to be made very slowly. The bowels 
and the bladder are emptied without rising, the mattress having the con- 
veniences of a fracture-bed. The diet is arranged as follows: for break- 
fast, two ounces of white bread and butter, with two ounces of cocoa or 
milk; for dinner, three ounces of meat, with three ounces of potatoes or 
bread, and four ounces of water or light claret; for supper, two ounces 
of bread and butter, and two ounces of milk and tea. This diet is modified 
somewhat when required by the failing strength of the patient. Opium 
is administered in sufficient quantity to relieve pain. 

The iodide of potash has enjoyed considerable reputation in the treatment 
of aneurism. The remedy, according to Walshe, was first recommended in 
1859, by Bouillaud, and in 1869 was prominently brought before the profession 
by Dr. George W. Balfour.t This physician reported a number of cases of 
aneurism successfully treated with this agent, one of which was intra-thoracic. 
Duckworth§ has also succeeded in curing an aneurism of the arch of the 
aorta with this remedy. The dose of the iodide of potash administered 
ranged from thirty to ninety grains daily for months. There can be little 
doubt that this salt exercises some sedative influence over the action of the 
heart; but whether this property or the prolonged rest was the curative 


* British Medical Journal, May 12, 1876; quoted from Hayden. 

+ Tufnell, Treatment of Internal Aneurism, 1864; also Medico-Chirurgical Transactions, vol. xxxix., 
Second Series, 1874; also Transactions of the International Medical Congress, Phila., 1876, p. 571. 

{ Edinburgh Medical Journal, 1869. ? British Medical Journal, August 23, 1873. 
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factor in the cases which have been recorded is still an unanswered question. 
That such aneurisms occasionally undergo spontaneous cure is also note- 
worthy. A case of this kind is recorded in the “Lancet,”’* in which an 
aortic sac solidified while at the same time the left subclavian and left com- 
mon carotid arteries were obliterated. Where medical means have failed to 
arrest thoracic aneurism, there have not been wanting those who were bold 
enough to attack the disease by surgical measures. Ciniselli applied electro- 
puncture in 23 cases of intra-thoracie aneurism, 5 of which were reported as 
cures, and only 1 of the number died from the effects of the operation, in 
consequence of gangrene attacking the place of puncture. The cases most 
favorable for this treatment are said to be those in which the transverse 
portion of the arch of the aorta is involved, where the opening between 
the vessel and the sac is small, and when the disease is extending along 
the vessel to the neck. The practice of Ciniselli has been imitated by An- 
derson, Charlton-Bastian, and others. In well-selected cases, the possibility 
of curing aortic aneurism by distal ligature of the left carotid receives con- 
siderable support, not only from the cases of Tillanus and Rigen, but also 
from those of Wright of Montreal,f Greenhow,{ and Heath. In Heath’s 
case, an aneurismal sac of the arch of the aorta had undergone almost a 
eure by the spontaneous obliteration of the left carotid and left subclavian 
arteries. In 1869, Cockle discussed with much ability the propriety of ex- 
tending distal ligation to cases of aortic aneurism.§ Heath has in two in- 
stances ligated the left carotid artery for aneurism of the ascending and 
transverse portions of the arch of the aorta. His first case was relieved for 
a period of four years, when the swelling again made its appearance. 

On the 10th of March, 1876, Holmes|| applied a ligature to the left carotid 
artery in a case of aneurism affecting the arch of the aorta, in a young 
woman twenty-one years of age. This patient, though not cured, was much 
improved, both as regarded the growth of the tumor and her general symp- 
toms. It is worthy of notice that in this case the woman had been six 
months under the “rest” treatment, and had also received hypodermic injec- 
tions of ergotin previous to the operation. 

Moore and Murchison introduced a quantity of iron wire into the sac of an 
intra-thoracic aneurism: the patient died five days after the operation. I 
am not disposed to fix the bounds of surgical venture in a work so noble and 
eminently humane as that of saving or prolonging the life of a fellow-being ; 
but with a full knowledge of all that has been achieved in this direction for 
the cure of aneurism of the arch of the aorta, I may assume to say that the 
cases which justify a resort to electro-puncture or to the ligature are very 
limited in number, while the desperate attempt at solidification by the intro- | 
duction of any foreign substance yet known into the sac of such an aneu- 
rism is a rash, if not a criminal, trifling with human life. The operation of 
opening the larynx or the trachea, in order to relieve the distressing symp- 
toms of spasm of the glottis and the sense of suffocation which so often attend 
intra-thoracic aneurism, is of doubtful propriety, as it is impossible, in most 
instances, to refer the dyspncea to its proper source. The laryngoscope might 
furnish valuable assistance in discovering the part played by the recurrent 
laryngeal nerve in producing the obstruction to the admission of air. Except . 
when the impeded respiration arises from a cause of this kind, an opening 
into the air-passage could be productive of no benefit. 


Aneurism of the Innominate Artery. 


The anatomical relations of the innominate and the arch of the aorta are 
such that it is often difficult, and sometimes altogether impossible, to distinguish 


* Lancet, 1876, vol. i. p. 426. ft Ibid., 1872, vol. ii. p. 70. 
Clinical Society’s Transactions, London, 1876, vol. ix. 
Lancet, March 27 and April 10, 1869. 

| Clinical Society’s Transactions, London, 1876, vol. ix. p. 114. 
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aneurism of the former from that of the latter vessel. Not unfrequently both 
are simultaneously affected, or the dilatation may extend from the aorta 1o 
the innominate, until the two arteries form a common pouch. The subclavian 
and the primitive carotid vessels may likewise participate in aneurism of 
the innominate trunk. It occurs, according to the tables of Crisp and of Lis- 
franc, something less than five times in every hundred cases of the disease. 

Symproms.—Placed as the vessel is, behind the left sterno-clavicular june- 
tion, aneurism of the innominate artery often begins as a small, round or 
oval, pulsating tumor, which may be seen and felt in this region, or a little to 
the inner side in the supra-sternal fossa. If the sac continues to grow in this 
direction, the sterno-hyoid, sterno-thyroid, and sterno-cleido-mastoid muscles 
will be pushed forward, forming a considerable swelling at the root of the 
neck. Should the sac be developed from the thoracic surface of the vessel, no 
tumor whatever may be detectable in the neck. The percussion-sounds over 
the region of the tumor will be dull, and the auscultation-sounds may be in all 
respects similar to those of the heart. The impulse communicated through 
the overlying parts will usually be strong, and the aneurismal bruit may or 
may not be present. 

Errects or PressurE.—These may be divided into those which affect the 
circulation, arterial and venous; those which affect the nerves; those which 
affect deglutition and respiration ; and those which affect the osseous and car- 
tilaginous structures of the thorax. In consequence of the impediment to the 
flow of the blood through the subclavian artery, the right radial pulse is gen- 
erally weak, sometimes beating discordantly with the action of the heart, and 
occasionally hardly distinguishable at the wrist. From the same cause the 
circulation in the carotid branch of the innominate may be much lessened in 
force. When the tumor grows into the chest, both the aorta and the heart 
may be subjected to displacement, which may account for some of the eccen- 
tric phenomena witnessed in the irregular action of the heart. 

The relation of the descending cava and of the transverse, subclavian, and 
internal jugular veins to the innominate artery is such that these vessels 
cannot long escape the effects of pressure. When the blood-current becomes 
interrupted through the deep jugular and transverse veins, both of which lie 
in front of the artery, between it and the walls of the chest, the obstruction 
will be announced by enlargement of the superficial veins of the neck, by 
lividity of the lips, by a puffy condition of the eyelids, and, in extreme cases, 
by cedema of the face, and by projection of the eyeballs in consequence of the 
intraorbital effusion. In like manner the left arm may become cedematous, 
from embarrassment of the circulation through the subclavian. Lying within 
the pressure-sphere of an enlarging innominate aneurism are a number of 
nerves of great functional importance. In front of the artery are the pneu- 
mogastric and cardiac branches of the sympathetic; behind, the recurrent 
laryngeal and the sympathetic ; to the outer side, the phrenic; and still more 
externally, the brachial cords and branches of the cervical plexus. 

Among the rarer structural changes induced by aneurism of the innominate 
is a protrusion of the bony walls at the summit of the thorax. The sternum, 
clavicle, and upper two ribs, with their cartilages, may be carried forward, 
_ and in some instances may undergo a partial absorption. 

Symproms.—Pain is an early symptom of innominate aneurism. It may 
arise from irritation of the branches of the cervical or brachial nerves, and is 
generally constant and dull in the region of the tumor, but frequently parox- 
ysmal, extending up the side of the neck and face, over the front and side of 
the chest, over the scapula, and down the right arm. Cough is rarely a 
prominent symptom in innominate aneurism: when present, it is due to irri- 
tation of the recurrent laryngeal nerve. Contraction of the pupil, a symptom 
of very frequent occurrence, must arise from pressure of the sac upon the 
sympathetic. 

Difficult breathing is another symptom. It may result from direct pressure 
—generally lateral—against the trachea, or it may be a reflex effect from the 
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encroachment of the tumor upon the recurrent laryngeal nerve. In such an 
event there will be paresis of the vocal membrane; the voice may be deep 
and hoarse, or it may be high-pitched; at other times the patient may not 
be able to speak above a whisper; a brassy, stridulous cough, either dry or 
attended by the secretion of a frothy, laryngeal mucus, is also sometimes 
present. In aggravated cases of dyspnoea, the wild, frightened stare, and 
the extreme agitation produced by the struggle for breath, are extremely 
distressing to witness. 

When the dyspneea is marked, there will be more or less difficulty in deglu- 
tition, the cesophagus participating in the compression. 

Diaenosis.—Aneurisms of the innominate and of the arch of the aorta are 
frequently confounded, especially when examined at an advanced period in 
their history. Considered from an anatomical stand-point, there should be 
well-defined phenomenal differences. These have been well brought out in 
exhaustive detail by Holland* in a careful analysis of forty-five cases of 
innominate aneurism, which is well worthy of a patient perusal. Let it 
be remembered that the position of the arch of the aorta is wholly thoracic, 
median, and to the left of the spine, while that of the innominate is both 
thoracic and cervical, above and to the right of the aorta. One familiar with 
the other relations of the vessels will anticipate the differential distinctions 
which are subjoined. 


INNOMINATE. ARCH OF THE AORTA. 
The presence of a tumor which can generally The presence of an external tumor excep- 
be felt and seen at the right sterno-clavicular tional. 


articulation. 


The reason for this distinction is found in the greater depth of the aorta, 
and in the fact that the least resistance to the growth of the aneurismal sac 
is in the direction of the chest and not in that of the neck. 


Pain over the anterior part of the chest, on Pain deeply situated; often between the 
the right side of the neck, head, and face, and _ shoulders or under the sternum, and frequently 
down the arm and chest of the right side. encircling the upper part of the chest. 


The differential peculiarities of the pain above noticed result from the fact 
that the cervical nerves are more within the reach of pressure from an innom- 
inate than from an aortic aneurism, and that many of these nerves supply the 
superficial portion of the front and side of the chest, of the neck, face, and 
head, and also the shoulder and inner side of the arm. That the pain should 
be on the right side, and not on the left, follows from the situation of the 
innominate artery on the right of the median line. The chest-encircling pain 
of aortic aneurism is due to the pressure of the tumor upon the superior 
intercostal nerves. 


Pain generally acute and neuralgic, rarely Pain frequently gnawing and boring. 
dull, gnawing, and boring in its character. 


The significance of these qualities in the pain of the two affections is im- 
portant. Pain of an intermittent and acute character generally originates 
from pressure or irritation of contiguous nerves, while the deep, dull, gnawing 
kind arises from the erosion of bone, and is common in aortic aneurism, in 
consequence of the relation of the tumor to the spine. It is doubtful if 
any tumor except an aneurism produces absorption of bone by external con- 
tact. M. Cayol} alleges that he has known a cancerous mass to destroy por- 
tions of the dorsal vertebree. Such cases, however, must be extremely rare ; 
and hence the character of the pain would be a valuable sign in determining 
obscure cases of supposed aortic aneurism. 


* Dublin Journal of the Medical Sciences, vol. xiii., February—May, 1852. 
T Dictionnaire de Médecine, art. Estomac, p. 365; quoted by Holland. 
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Venous congestion and cedema common over Venous congestion and cdema more common 
the right side of the neck and arm, f over the chest. 


This follows, inasmuch as the obstruction to the venous current will be 
greater from a right than from a median tumor, while pressure upon the 
azygos veins, which are nearest to the aorta, will explain the dilatation of 
their anterior thoracic branches in aneurism of the arch. 


Dyspnoea and cough common, but not usually Dyspnoea and cough, as the disease advances, 
intense. often very severe and persistent. 


This difference in the respiratory embarrassment is explained by the fact 
that the trachea, and the recurrent laryngeal of the left side, are peculiarly 
exposed to pressure from aortic aneurism by the resistance of the sternum 
to the forward growth of the tumor. The same facts will explain the more 
common existence of cough in this form of the disease. 


Left lateral deflection of the trachea and of the No lateral deflection. 
cesophagus. 


This displacement follows from the relative position of the two vessels to 
the trachea and the cesophagus: the innominate aneurism, being on ‘the right 
side, pushes them to the left, while an aortic growth, being in front, presses 
them directly backward. 


Numbness and loss of power in the right arm. These symptoms uncommon. 


This arises from the brachial plexus of nerves being nearer to the in- 
nominate than to the aorta. 


Pulsation in the right radial weak. Pulsation in both radials weak, though weaker 
on the left than on the right side. 


The feebleness of the pulse in the radials may be affirmed of all the vessels 
of the two sides, the difference on the two sides being due to the greater 
tendency of the sac in aortic aneurism to extend towards the left. 


Stridor occasional. Stridor common. 


This might be anticipated from the pressure-effects of an aortic tumor upon 
the pneumogastric and its recurrent laryngeal branch. 


Murmurs propagated from the sac in the direc- When present, confined to the region of the sac, 
tion of the subclavian and carotid arteries. and may be on the left side and downwards. 
Double heart-sounds very common. Double heart-sounds not common. 


These aneurisms will naturally occur in the direction of least obstruction 
to the onward flow of the blood. It is difficult to explain the double sounds 
so commonly heard in innominate aneurism: some believe that they are 
formed in the tumor, and others that they are transmitted from the heart. 

Proenosis.—Aneurism of this artery never undergoes a spontaneous cure. 
The disease proves fatal from hemorrhage, exhaustion, or asphyxia. 

TREATMENT.—T'wo plans are open to the choice of the surgeon,—the med- 
ical and the surgical, The former holds out the best prospect for prolonging 
the life of the patient, and should, in my judgment, be generally adopted. 

The medical treatment is that which has been practiced with encouragin 
success by Mr. J. Tufnell in aneurism of other vessels, and has been describe 
under the head of aneurism of the arch of the aorta. It consists in confining 
the patient in the recumbent position in bed, regulating the diet, and miti- 
gating pain by anodynes, to which may be added the use of iodide of potash, 
in fifteen-grain doses, administered three times a day. 

In considering the subject from a surgical stand-point, the question will nat- 


ANEURISM OF THE INNOMINATE ARTERY. 583 


urally arise, What can be done for the cure of an aneurism of the innominate 
‘artery? In consequence of the shortness of the trunk, two operations are at 
once excluded from the methods of deligation, namely, the Hunterian and the 
Brasdor. The only ligature possible under the circumstances, therefore, would 
be one applied to one or both of the branches of the innominate,—that is, to the 
common carotid or to the subclavian, or simultaneously to both. This form of 
ligation is often described as that of Wardrop, and, though distal, differs from 
Brasdor’s in this particular, that in the former, when applied to carotid aneu- 
rism, the only one possible where the conditions can be realized, no branch 
is given off between the ligature and the sac. Is it probable, then, that by 
tying one or both of the branches of the innominate the current in an aneu- 
rismal sac of that vessel would be arrested in a manner which would insure the 
deposit of stratified fibrin or induce a rapid embolic consolidation of the tumor? 
Theoretically, the ligation of the right primitive carotid would, as some have 
supposed, by lessening, not entirely arresting, the circulation through the 
sac, conduce most to the first mode of consolidation, while the second, or 
embolic occlusion, would be more likely to follow simultaneous ligation of both 
the subclavian and the carotid artery. Both of these operations have been 

erformed, and the results will appear from the subjoined list of cases collected 

y Mr. Heath,* with a few additions: . 


CasEs oF Distat LiGATuRE FoR ANEURISM AT THE Root oF THE NECK. 


I. Aneurism of the Innominate treated by Ligature of the Third Part of the 
Subclavian. 


1. Dupuytren. Died on the ninth day. 

2. Wardrop, 1827. Died two years afterwards. Wardrop on Aneurism. 

3. Broca, 1862. Died six months afterwards, 

4, Bryant, August, 1871. Ligation of the third part of the subclavian. Patient alive in 1873. 
Bryant’s Surgery, p. 294. 


II. Aneurism of the Innominate treated by Ligature of the First Part of the 
: Agillary. 


1. Laugier, 1834. Died one month afterwards. Lancet, 1834, vol. i. p. 889. 


ITI. Aneurism of the Innominate treated by Ligature of the Right Common 
Carotid. 


1. Evans, 1828. Recovered. Wardrop on Aneurism, 
2. Mott, 1829. Died seven months afterwards. Mott’s Velpeau. 
3. Ashton Key, 1830. Diedin afew hours. Medical Gazette, vol. vi.; Guthrie on Arteries. 
4. Case reported by Neumeister, 1830. Died five days afterwards. Holland, Dublin Quarterly 
Journal, February, 1852. 
5. Morrison, 1832. Died one year and eight months afterwards. American Journal of the Medical 
Sciences, vol. xix. p. 329. 
- 6. John Scott. Died. Lancet, 1834-35, vol. i. p. 893. 
7. Dohlhoff, 1837. Died on the sixth day. Broca on Aneurism, p. 632; Rust. Magazine, 1838, vol. 
li. p. 529. 
i Fergusson, 1841. Died seven days afterwards. London and Edinburgh Journal, 1841, vol. i. 
. 786. 
: 9. Porta, 1842. Died forty hours afterwards. Porta, Alt. patol. delle Art., p. 35. 
10. Hutton, 1842. Died sixty-six days afterwards. Dublin Journal, vol. xxv. p. 499. 
11. Vilardebo, 1843. Died twenty-one days afterwards. Archives Générales de Médecine, 1847, 
+547. 
Pie. Campbell, 1844, Died on the nineteenth day. London and Edinburgh Journal, 1845, 
13. Rompani, 1844. Died on the twenty-first day. 
14. Wright, 1855. Died sixty days afterwards. Montreal Medical Chronicle, April, 1856. 
15. Ordile, of Naples, 1850. Died. Verbally communicated to Holmes by operator. 
16. Lane, 1852. Died in two months. 
17. Addinell Hewson, 1867. Died twelve days afterwards. Pennsylvania Hospital Reports, 1868, 
vol. i. 
18. Broadbent, 1860. Died on the hundred-and-fifteenth day. 
19. A. Newton. Died on the tenth day. 
20. Pirogoff. Recovered from the operation, but not cured. 
21. Pirogoff. Died three weeks afterwards. 


%* Holmes’s Surgery, vol. iii. p. 576. 
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IV. Aneurisms of the Innominate treated by Double Consecutive Distal Ligature. 


1. Fearn. Carotid, August 30, 1836; subclavian, third part, August 2, 1838. Died four months 
after the last operation. Lancet, 1837. ; 

2. Wickham. Carotid, September 25, 1839; subclavian, third part, December 3, 1839. Died. 
Lancet, 1839; Medico-Chirurgical Transactions, 1840. 

3. Malgaigne. Carotid, March, 1845; axillary, first part, October 17,1845. Died. Bulletin de la 
Société Anatomique, 1848, vol. xxiii. p. 291. 

4. Bickersteth, 1864. May 10, subclavian ligated, third part, seven weeks after the common carotid. 
Died three months and ten days afterwards. 


V. Aneurism, supposed to be of the Innominate, treated by Double Simultaneous 
Distal Ligature. 

1. Rossi, 1843. Carotid and first part of the subclavian. Died. Gazette Médicale, 1844, p. 58; 
Broea on Aneurism. 

2. Cuvellier, 1859. Carotid and third part of the subclavian. Died. This proved afterwards to 
have been a subclavian aneurism. Demme, Spec. Chir. d. Schusswunden, p. 210. 

3. Heath, 1865. Carotid and third part of the subclavian. Survived four years. Lancet, January 
5, 1867. 

4. Hutchison, of Brooklyn, 1866. Carotid and third part of the subclavian. (Some doubt exists 
as to the last-named vessel being tied.) Recovered from the operation, but died from suffocation on 
the forty-first day. British Medical Journal, March 30, 1867. 

5. Maunder, 1867. Carotid and third part of the subclavian. Died. Pathological Society’s Trans- 
actions, xix. 93. F 

6. Sands, New York, 1868. Carotid and third part of the subclavian. Recovered from the oper- 
ation, but disease not cured. Died thirteen months afterwards. American Journal of the Medical 
Sciences, April, 1869, p. 568. 

(It must be observed that Heath’s, Maunder’s, and Sands’s cases proved afterwards to have been 
aneurism of the arch of the aorta.) 

7. T. Holmes, September 20, 1871. Died four weeks after the operation. 


Examining the different operations in detail, and their terminations, we 
have the following result. In 5 cases the subclavian alone was tied, and of 
this number 3 died, and none were cured, though 1 lived two years, due, it 
is supposed, to a circumstance which would probably rarely occur again, 
namely, the return of circulation in the right carotid, in which it had been 
absent before the operation. Of those in which the carotid was tied, 20 
in number, 1 case, that of Evans, recovered, 2 recovered from the oper- 
ation without being cured, and 17 died. Of the fatal cases, 2 lived sixty 
days, 1 one hundred and fifteen days, and the remaining 14 perished at 
periods varying from a few hours up to twenty-one days. Of the 4 cases 
treated by ligature of the carotid and the subclavian, with an interval be- 
tween the operations, all died, at periods varying from seven weeks to four 
months. Of the 7 cases in which the simultaneous ligature of the carotid 
and the subclavian was practiced, 4, namely, those of Cuvellier, Heath, 
Maunder, and Sands, must be excluded from the list of innominate aneu- 
risms, the first having been afterwards found to be subclavian and the last 
three aortic. This would leave 3 cases, all of which proved fatal. The 
period at which death followed the operations was as follows: in one case, 
on the sixth day; in a second, at an uncertain date; and in the third, in 
the course of a few weeks. Of the four cases which have been excluded, 
Maunder’s died on the sixth day, Sands’s lived thirteen months, Heath’s four 
years, and in Cuvellier’s the time of death is not stated. 

The causes of death following the various operations were secondary 
hemorrhage, asphyxia, bronchitis, pneumonia, inflammation and suppuration 
of the sac, exhaustion, and cerebral affections. The disturbance to the cir- 
culation of the brain by the ligature of the great blood-vessels in the neck, 
and the danger from this source, are very well brought out in the tables of 
Norris. Out of 117 of such ligations performed for various causes, cerebral 
symptoms followed in 30 cases, and in 17 of these 30 the patients died. 

What, then, is the result, in the aggregate, of all the cases of innominate 
aneurism for which deligation, single, consecutive, and simultaneous, has 
been employed? We have recorded 35 cases, with only 1 complete and 1 
partial cure, that of Evans and that of Wardrop. In Evans’s case inflamma- 
tion twice attacked the sac before the pulsation ceased, the last time being fol- 

lowed by the discharge of pus. It is, therefore, difficult to determine to which 
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cause the patient owed his recovery,—the ligature or the inflammation. Mr. 
Guthrie certainly thought it was the latter. It is highly probable that the 
ligature was indirectly the cause of the cure, by exciting the inflammatory 
sequences which occluded the sac, but it is not probable that a surgeon would 
attempt a similar operation with this object in view. In Wardrop’s case the 
patient lived two years, and, as has been stated, the prolongation of life was 
referred to a return of pulsation in the carotid, in which vessel it had been 
absent previous to the operation. Of the 33 fatal cases, one-half, or 17, per- 
ished at periods varying from a few hours to sixty-two days; the remaining 
number lived from two and a half to seven months. In only 5 of the fatal 
cases can it be said that death was not hastened by the operation, while 
in the rest it certainly was precipitated by it. In some instances the opera- 
tion has been defended by the statement that, although not successful, the 
size and the pulsation in the tumor had been lessened after deligation, and 
that on post-mortem examination it was found that the deposition of fibrin 
and the formation of blood-clots had already made a considerable advance 
towards consolidation. In answer it may be said that the arrest of the 
blood-current through the innominate sac by the distal ligature of one 
or both of its great vessels would necessarily be followed by a lessened pul- 
sation, as the blood immediately seeks other channels; while the presence 
of both fibrinous and blood coagula is constantly witnessed in the sac, in 
some instances even blocking up the carotid or the subclavian artery, in 
cases where patients die without any operation. While it is true that the 
number of cases in which deligation has been practiced for the cure of innomi- 
nate aneurism is too limited for a safe deduction, it is no less true that, to 
the extent of those at hand, the practical result is against surgical inter- 
ference. If cures have not been effected, one thing has been reasonably well 
determined, namely, that the collateral vessels are able to re-establish the cir- 
culation after simultaneous deligation of the subclavian and carotid. In the 
seven cases in which this practice was adopted there was no failure from in- 

competency of the thyroid axis and the scapular and internal mammary ves- 
sels, by their anastomoses, to supply the 
blood in sufficient quantity for the demands Fia. 898. 
of the neck, head, and upper extremities. 

Reasoning from anatomical premises, 

the simultaneous deligation of the sub- 
clavian and carotid arteries offers the 
best prospect for success in innominate 
aneurism, as by this measure the greatest 
degree of quiet is secured to the contents 
of the sac, a result which is not attain- 
able by the ligature of either the carotid 
or the subclavian alone, or of both con- 
secutively, for in the first case a large 
arterial channel is open for the sweep 
of the blood-current, and in the second 
the point which has usually intervened 
between the two ligations has been suffi- 
cient for the enlargement of the collateral 
vessels to a size the aggregate of which Diagram of an aneurism of the innominate: a, 
will be equal to that of the trunk they ligature of the carotid; 6, ligature of the sub- 
substitute. The subjoined cut (Fig. 398) ¢"interhal'mammary ; 7, superior intercostal. 
will serve to show the position of the liga- 
tures employed in aneurisms of the innominate, and also the vessels chiefly 
concerned in establishing the collateral circulation. 
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Aneurism of the Carotid Artery. 


Aneurism of the carotid, in consequence of the less liability of this vessel 
to atheromatous degeneration, is not of very common occurrence. It is 
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placed, in frequency, between aneurism of the abdominal aorta and that of 
the subclavian artery. In 551 cases of aneurism tabulated by Mr. Crisp, 25 
were of the carotid. In Lisfranc’s collection, numbering 179, there are 17 
carotid aneurisms. In the manuscript collection of Hunter and Griffiths before 
mentioned, there are 162 cases of spontaneous aneurism, 20 of which were 
carotid. As in other aneurisms, the affection is more common in males than 
in females, though the disparity in sex in this respect between the disease in 
the carotid and in other vessels is much less marked. Of the 25 cases of 
the disease in Crisp’s collection, 12 were in women; of the 34 cases in the 
tables of Norris, 7 were females; in the 20 cases (manuscript) referred to 
above, 4 were women. When the disease is situated at the bifurcation of the 
vessel, females suffer as frequently as males. Carotid aneurism is not un- 
frequently met with in young persons. In 16 cases analyzed by Hunter, 1 
was under ten years, 1 between twenty and thirty, 8 were between thirty and 
forty, and 2 between sixty and seventy. The situation of carotid aneurism 
is generally near the middle of the vessel, sometimes higher up, occasionally 
at its bifurcation, and rarely near its origin. The right carotid is oftener the 
seat of the disease than the left. 

The growth of aneurisms affecting this vessel is usually slow, and the 
pressure-effects are less distressing than in cases of the disease involving the 
other vessels at the root of the neck. 

Symproms.—The disease appears at first as a small, pulsating swelling, 
round or oval in shape, and soft and compressible under the fingers. When 
the ear is placed over the tumor, a distinct thrill and bruit de soufflet will be 
heard, sounds which, together with pulsation, are arrested and the size of the 
tumor diminished by firm pressure on the carotid between the aneurism and 
the heart. As the disease progresses and the swelling becomes large, the 
patient begins to suffer from the effects of pressure. The larynx, trachea, 
and cesophagus are pushed to one side, and the pneumogastric nerve is com- 
pressed, giving rise to impaired respiration, difficult deglutition, and frequently 
to cough. Pains are experienced in the side of the neck, head, and face, from 
irritation of the branches of the superficial cervical plexus of nerves; not 
unfrequently an unusual capillary congestion is present, from pressure upon 
the sympathetic. When the sac attains sufficient size to obstruct the pas- 
sage of the blood through the internal jugular, or to interfere with the cireu- 
lation through the internal carotid, a train of threatening cerebral symptoms 
is introduced, such as defective vision, vertigo, and stupor. 

Diacnosis.—There are a number of enlargements which appear in the 
neck and which are liable to be confounded with carotid aneurism, among 
which may be mentioned enlargement of the cervical lymphatic glands, abscess, 
tumors, varix of the internal jugular, cysts, enlargement of the thyroid gland, and 
aneurism of other vessels at the root of the neck. The tables of Norris* on 
the ligature of the carotid furnish no less than seven errors of diagnosis in 
thirty-eight operations. 

Enlargement of the lymphatic glands.—The relation which these bodies hold 
to the carotid (being placed along the sheath of the vessel) is such that when 
they become enlarged it is not always easy to distinguish the swelling which 
is formed from that of aneurism. Attention, however, to the following points 
will generally conduct the surgeon to a correct conclusion. Glandular 
enlargements are rarely accompanied with either bruit or thrill, and the im- 
pulse communicated to these bodies from the artery against which they rest is 
a heaving one, not an expansive one, as in aneurism. The tumor, when gland- 
ular, is irregular, the separate glands composing the enlarged group being 
generally recognizable by the touch; whereas in aneurism the swelling is 
smooth. Pressure on the carotid affects the size of adenoid growths slightly, 
if at all, but sensibly diminishes an aneurism. In addition to these char- 
acteristic distinctions may be mentioned the fact that glandular enlargements 
are in a great degree confined to young persons possessing other marks of a 


* Norris’s Contributions to Practical Surgery, p. 267. 
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strumous diathesis, and are frequently multiple—that is, exist in other 
regions of the neck ,—while aneurism appears, as a rule, at a more advanced 
age, and in all constitutional conditions. 

Abscess.—Scarpa relates a case in which an aneurism of the carotid was 
opened under the impression that it was an abscess; and the case of Liston,* 
to which allusion has been made, furnishes another instance of the difficulty 
which may be encountered in determining the true nature of deep cervical 
swellings. ‘The formation of a deep abscess is almost always preceded by a 
diffused induration, tender to pressure, with redness, heat, and cedema of the 
superincumbent parts, the swelling, after a time, beginning to soften from its 
centre towards its circumference. In contrast with these characters, aneu- 
rism is a circumscribed soft swelling, without undue sensibility, redness, or 
heat, and, except when of considerable magnitude and obstructing the venous 
circulation, is unattended by cedema. In deep abscess of the cervical region 
there is pain, stiffness, and a fixed position of the head and neck, without 
centrifugal expansion, not affected in size by compression of the carotid 
artery, and generally associated with constitutional disturbance, as rigors, 
fever, and sweats. Aneurism is at first without pain, stiffness, or helpless- 
ness of the neck, has a radiating expansion, is lessened by proximal pressure, 
and is not necessarily accompanied by constitutional symptoms. Abscess, at 
first hard, gradually softens into fluctuation; aneurism, at first soft, continues 
so, or if hard it is from the formation of fibrinous concretions, and becomes 
so at an advanced stage of the disease. Lastly, if a doubt still remains it can 
be settled by the use of a fine exploring-needle. 

Tumors.—Encephaloid and sarcomatous diseases fr equently appear in the 
neck. These growths are hard, somewhat irregular in outline, immovable, 
rapid in their progress, and have, as they advance, a lilac discoloration of 
the skin, without the tenderness which accompanies the redness of abscess, 
and are without thrill or bruit; none of which characteristics distinguish 
aneurism. 

Adipose tumors are generally quite movable, lobulated, doughy, without 
pulsation or sounds, and are not affected by arterial pressure. Ancurism 
is more fixed, possesses a smooth surface, is soft, with pulsation and sounds, 
both of which are modified or suspended by compression of the vessel with 
which the tumor is connected on the cardiac side. 

Variax of the internal jugular—The internal jugular, or one of its tributaries, 
may form a considerable pouch-like dilatation, which might readily be mis- 
taken for aneurism. I once removed such a tumor from a young woman, which 
was situated below the angle of the jaw. It was pedunculated and growing 
rapidly. On carefully uncovering the swelling 1 was able to trace it to its 
source, viz., one of the large roots of the deep jugular. A ligature was placed 
around the narrow part of its connection to the vein before its detachment, 
and the operation was followed by a rapid recovery. Venous dilatations are 
much softer than aneurisms; they disappear under very gentle compression, 
and become distended during expiration, as also by pressure on the proximal 
side from the interruption offered to the flow of venous blood towards the 
heart, none of which influences affect an aneurismal tumor. 

Cysts are not affected by pressure, yield no pulsation or sounds, and by 
palpation communicate a sense of fluctuation. 

Thyroid enlargements.—It is only when one of the lateral lobes of this 
body is affected either by hypertrophy or by cystic disease that any difficulty 
can possibly exist in distinguishing the swelling from aneurism. Goitre 
generally appears at an early age, and in females; aneurism is most common 
in more mature life, and is usually in males. In goitre the swelling obeys the 
movements of the trachea, rising and sinking in the act of deglutition, and 
can generally be drawn over towards the median line sufficiently far to show 
its independence of the carotid artery. In aneurism the tumor is not affected 
by swallowing, and cannot be disengaged from the vessel with which it is 


* Cooper’s Surgical Dictionary, vol. i. p. 210. 
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connected. Goitre is usually slower in its growth than aneurism. The pressure- 
effects of bronchocele are much less serious than those of aneurism. ‘The diffi- 
culty of diagnosis is somewhat increased in those cases of thyroid enlargement 
in which, in consequence of the great dilatation of the blood-vessels of the 
gland, there are added to hypertrophy two other elements,—pulsation and 
bruit. A tumor of this kind, receiving its blood-supply from the carotid, 
will, like aneurism, be diminished in size and will have its sounds suspended 
by proximal compression. There are, however, certain noticeable distine- 
tions between the two diseases which will serve to conduct the practitioner 
to a proper judgment. In the thyroid swelling the tumor continues to 
follow the movements of the trachea, and the enlargement is rarely confined 
to one lobe, but extends to the median line of the neck and across to the 
opposite side, affecting both the isthmus and the opposite lobe of the gland. 
This cannot be said of aneurism. Another very important distinction be- 
tween the two diseases is the following, viz., that while pressure on the 
affected carotid will completely arrest pulsation and thrill in aneurism, it 
does so only partially in the thyroid body. To suspend all movement and 
sound in the latter it is necessary that the circulation be stopped through 
both carotids, inasmuch as the thyroid tumor receives its blood from both of 
these vessels. P 

Brachio-cephalic and aortic aneurisms. —A carotid aneurism may extend 
so low down in the neck, or an aortic, innominate, or subclavian aneurism 
may extend so far up into the same region, that no amount of skill will be 
suflicient to distinguish the latter from the former. Mr. Cockle* relates four 
or five cases of supposed aneurism of the carotid and of the innominate 
in which ligation was performed, which, on post-mortem examination, proved 
to be aneurism of the arch of the aorta. The surgeon must be guided by 
such information as can be gained from a searching inquiry into the early 
history of the case, discovering, if possible, the exact locality of the swelling, 
whether commencing below and extending up, as would be the course of an 
innominate or a carotid aneurism, or beginning above and growing down- 
ward, as would be probable in a carotid tumor. Lateral deflection of the 
trachea and the cesophagus, should it exist, would exclude aneurism of the 
arch of the aorta. 

TERMINATION.—Carotid aneurism, when allowed to advance without inter- 
ference, usually runs its course in from twelve to eighteen months, the patient 
dying from the effects of pressure, from gangrene of the sac, or from ulcera- 
tion and hemorrhage, the blood often being poured into the trachea or bronchia, 
or into the chest. In some instances embolism of the cerebral blood-vessels 
has carried off the patient. 

TREATMENT.—Three methods are employed for the treatment of carotid 
aneurism, namely, rest, compression, and ligation. 

Rest—This plan has been described in connection with aneurism of other 
arteries, and does not differ in detail from that enforced for similar disease 
of the aorta. It should always be first adopted, as in the event of failure 
the prospect of success by other methods will be materially enhanced. 

Digital compression —W hen the aneurism is situated sufficiently high to 
admit of the fingers being placed between the tumor and the origin of the 
carotid, there will be a strong probability of effecting a cure. M. Rouge, of 
Lausanne,} succeeded in consolidating an aneurism of the carotid by digital 
compression in seventeen days, the pressure being maintained on an average 
about seven hours each day. More recently five other cases successfully 
treated by this plan have been recorded: one by Mr. Sheppard, of Worcester 
peg an one by Dr. J. G. Kerr, of Canton, China,§ one by Mr. Holmes,|| 
one by Mr. Gay, and one by Sir R. Dagin, mentioned by Crisp.{ The 

* Lancet, 1869, vol. i. p. 489. 

+ Boston Medical and Rarotoat Journal, vol. iv., N. S., p. 179; quoted from British Medical Journal. 

{ Medical Times and Gazette, 1863, vol. ii. p. 643. 


? American Journal of the Medical Sciences, vol. liii., April, 1867. 
|| Lancet, June 21, 1873, p. 868, { Lancet, 1872, vol.i. p. 470. 
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pressure must be made by relays of assistants, and should be applied at the 
root of the neck, under the anterior edge of the sterno-cleido-mastoid muscle, 
with sufficient force to thrust the vessel back against the transverse process 
of the seventh cervical vertebra. ‘To render the pressure most effective, 
the head should be flexed, in order to relax the sterno-mastoid muscle and 
thus allow the finger or the thumb to sink easily down upon the artery. 
The internal jugular at this position in the neck is sufficiently distant from 
the carotid to be out of reach of the pressure. The plan pursued by M. 
Rouge is well worthy of imitation. The artery was grasped between the 
thumb and three fingers, the former being placed along the front, and the 
latter along the posterior, edge of the sterno-cleido-mastoid. In this way 
the vessel was subjected to bilateral pressure, by which any inconvenience 
resulting from irritation of the pneumogastric or sympathetic nerves was 
avoided.. Should the patient experience much pain during the treatment, 
the compression may be rendered endurable by the hypodermic use of mor- 
phia. When neither proximal pressure nor ligation is possible, digital com- 
pression might be advantageously made on the distal side of the swelling. 

Ligature—Deligation may be performed both on the proximal and on the 
distal side of the tumor. 

Proximal ligature—This is the preferable mode of tying the vessel, and 
should always be practiced when the aneurism occupies the middle or the 
upper part of the artery, admitting of deligation between the innominate 
and the tumor, or, when on the left side, between the disease and the arch of 
the aorta, in the cervical portion of the carotid. 

Distal ligature—W hen, in consequence of the bulk or the position of the 
aneurism, it is impossible to ligate on the cardiac side, the operation of Brasdor 
“may be done. Should the case be one for surgical treatment, the common 
carotid may be tied above the sac, or, if the latter be too near the division 
of the vessel, simultaneous deligation of the external and internal carotids 
may be performed. The ligature of the innominate holds out no encourage- 
ment whatever, and may be justly excluded from consideration. Should the 
disease be of so aggravated a nature as to preclude any operative procedure, 
there is still left one hope, though a forlorn one, viz., the plan of Valsalva. 
There is recorded at least one cure of a carotid aneurism by this method ;* and 
what has occurred once may occur again. 

Results of ligation —Of 25 cases of carotid aneurism recorded by Mr. Crisp,+ 
21 were treated by ligature. Of these operations 10 were successful, and 
11 proved fatal. In 5 of the patients the ligation was done on the distal 
side, of which number 3 recovered, and the lives of the remaining 2 are repre- 
sented to have been prolonged. The causes of death in the fatal cases 
were, in 5 hemorrhage, in 2 inflammation of the sac and artery, in 1 spasm 
of the glottis, and in 3 doubtful. Dr. Norrist has tabulated 38 cases, with 
16 deaths and 22 recoveries. The collection of Hunter and Griffiths§ con- 
tains 24 cases, with 11 deaths and 13 recoveries. The statistics of Dr. 
Pilz,|| of Breslau, comprise 87 cases of ligature for carotid aneurism, 31 of 
‘which number died. Thus we have an aggregate of 170 deligations for this 
disease, with 69 deaths, or 40.6 per cent. The distal ligature of the carotid 
for aneurism has been applied eight times, as follows: 

1. In 1826, by Wardrop. Patient recovered. 

2. In 1826, by Wardrop. Patient not improved. 

3. In 1827, by Lambert. Patient died from a hemorrhage, which came 
from the vessel above the ligature, though the aneurism was cured, being 
filled with fibrin and blood-clots. 

_ 4, In 1827, by Bush. Patient recovered. 

5. In 1829, by Montgomery. Patient died. 


* Boston Medical and Surgical Journal, 1829, vol. ii. p. 339. . 7 Crisp on Aneurism, p. 218. 
Contributions to Practical Surgery, p. 263. @ Manuscript collection. 
|| Langenbeck’s Archives, 1868, vol. ix. 
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6. In 1840, by Colson. Patient recovered. 

7. In 1840, by Demme. Patient died. 

8. In 1852, by Lane. Patient died. 

Of the above 8 cases 3 recovered and 5 died. This is a heavy mortality ; 
but no authoritative conclusion can be drawn from data, so limited, and, in 
view of the hopeless future which is before a patient so situated, I should 
consider myself amply vindicated from the charge of rashness if I performed 
distal deligation on the strength of such precedents. 

The period at which the ligature separates varies in different cases. In 
those collected by Norris, 21 in number, the thread came away in 13 before 
the twentieth day, in 7 between the twentieth and the thirtieth day, and in 
1 on the thirty-third day. In Dr. Hunter’s collection of 16 deligations for 
carotid aneurism, the time at which the ligature became detached was as- 
certained in 10 instances, as follows: 3 between the tenth and the fifteenth 
day; 2 between the fifteenth and the twentieth day; 4 between the twentieth 
and the thirtieth day; and 1 between the thirtieth and the fortieth day. 

The chief cause of death, after ligation, is hemorrhage, either from suppu- 
ration of the sac or from the artery after separation of the ligature. In one 
instance noticed by Norris the bleeding did not occur until seventy days after 
the operation. Death may also follow from cerebral disturbance, and from 
bronchitis, or from an insidious inflammation of the lung. The connection 
between this last-named sequel and carotid ligature is very imperfectly un- 
derstood. Mr. Erichsen is disposed to attribute the pulmonary disease to 
“derangement in the functions of the brain and medulla oblongata,” produced 
by a disturbed intracranial circulation, and disposing, secondarily, through 
these centres to a condition of pulmonary congestion favorable to the develop- 
ment of pneumonia. I believe that had a careful examination been instituted 
in cases fatal from this cause, it would have been found that the pneumogastric 
nerve had sustained some damage during the operation. I have known death 
from inflammation of the lungs to occur twice from this cause. Death from 
bronchitis is a very common result after cut-throat wounds, and I have reason 
to believe it arises from damage sustained by the superior laryngeal branch 
of the pneumogastric nerve, causing congestion and inflammation of the 
laryngeal mucous membrane, which is propagated by tissue-continuity to 
the respiratory passages below. To the nerve-injury also may be attributed 
the spasmodic cough which occasionally follows the ligature of the carotid. 

Cerebral or pulmonary disorders should be treated as are similar affections 
arising from other causes, namely, by local or general bleeding, counter- 
irritation, cathartics, and a regulated diet. 


Aneurism of the External Carotid. 


Aneurism of the external carotid, except from traumatic causes, is exceed- 
ingly rare, so much so that many surgical authors make no allusion whatever 
to the subject. Dr. S. W. Gross has reported the case of a negro woman 
in whom, six months after she had been wounded in the neck with a pistol, a 
pulsating tumor appeared below the angle of the jaw, which increased in size 
until it measured eight inches in one direction and five inches in the other. 

TREATMENT.—In the event of an aneurism of the external carotid, digital 
compression should be first tested, and, that failing, deligation of the common 
carotid should be performed. In Dr. Gross’s case, to which allusion has been 
made, this course was adopted, with the effect of making a perfect cure, the 
tumor having entirely disappeared in the course of a twelvemonth. 


Aneurism of the Branches of the External Carotid. 


The temporal, facial, posterior occipital, and the branches of the internal 
maxillary have all been the subjects of aneurismal enlargement, and, as in 
dilatation of the parent trunk, the disease has followed some kind of injury. 
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In 1870 a male patient, forty years of age, presented himself at my office with 
a spontaneous aneurism of the occipital. The tumor was the size of a hickory- 
nut, and projected between the trapezius and complexus muscles. As the 
disease had existed for over a year, and appeared to be stationary, it was 
allowed to remain, without interference. I have also seen one example of an 
aneurism of the middle meningeal artery in a dissecting-room subject. The 
tumor had made for itself a considerable concavity by the absorption of that 
portion of the parietal bone against which it lay, and, judging from the ex- 
tremely thin layer of the external table remaining, would certainly, had the 
patient survived, have appeared in a short time on the external surface of 
the skull. Such an event has occurred, and the unfortunate patient lost his 
life through the surgeon’s laying open the swelling with a bistoury under 
the impression that he had to deal with an ordinary abscess. Professor 
Gross saw a case of aneurism on the anterior branch of the temporal artery, 
which had been induced by an injury sustained by the vessel in cupping. 

TREATMENT.—If the vessel is accessible to the touch, an effort should 
be made to secure consolidation in the contents of the sac by digital com- 
pression. In the event of this failing, the artery and the sac should be ex- 
posed by turning aside, by a careful dissection, the superincumbent tissues, 
and the vessel ligated above and below the tumor, with the animal thread; 
after which the reflected flaps are to be restored to their original position, 
and maintained in place by the interrupted suture or by adhesive strips. 
The sac should not be opened. 


Aneurism of the Internal Carotid. 


The internal carotid may be the subject of aneurism in its cervical, petrous, 
and intracranial portions. Aneurism of the intracranial portion may be fur- 
ther divided into aneurism of the trunk and of its branches. 

When the cervical portion of the vessel becomes the seat of aneurism, 
the case assumes the deepest interest, from the obscurity which environs 
the swelling. The deep situation of the artery, covered as it is externally 
by the stylo-hyoid, stylo-pharyngeus, and stylo-glossus muscles, and by dense 
aponeurotic structures which extend down to the styloid process, prevents 
any very marked prominence of such a tumor on the surface of the neck, and, 
as the artery is separated from the pharynx only by the mucous membrane 
and the constrictor muscle, its extension inward becomes an anatomical 
necessity. Indeed, in this peculiarity lies the chief difference between aneu- 
rism of the internal carotid and aneurism situated at the division of the 
common trunk. Such a pharyngeal protrusion might be mistaken for an 
enlarged suppurating tonsil, and be punctured with a bistoury; though the 
symptoms of pulsation, which can be both felt and seen in aneurism, would 
render an error of this kind as inexcusable as it would be disastrous. 

Aneurism of the petrous and intracranial portions will be considered in a 
subsequent section. 

TREATMENT.—Digital compression of the common carotid merits a trial 
before a more radical measure is decided upon, and should this not succeed, 
the only course will be the ligature of the primitive carotid, an operation 
which has, so far as I can determine, been done but once,—by Mr. Syme,— 
and then with a fatal result. 


Aneurism of the Subclavian Artery. 


The subclavian artery is the subject of aneurism almost as frequently as 
the carotid. In the tables of Mr. Crisp it occurred twenty-three times in 
295 cases. It is most common in men. In the late Mr. Poland’s collection 
of subclavian aneurisms,* numbering 120, there are 100 males:and 11 females ; 
in 9 cases the sex was not ascertained. In 85 the disease was on the right 

* Guy's Hospital Reports, 1870. 
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side, and in 28 on the left ; 72 were idiopathic, and 13 traumatic. In 57 cases 
collected by Dr. Norris, 50 were males and 7 females. As far as could be as- 
certained, 31 were on the right side and 23 on the left. The greater tendency 
in the right vessel to become diseased is perhaps due to the muscular and 
vascular strain to which the right arm, from its general use, is subjected. The 
largest number of cases occur between the fortieth and fiftieth years of life. 
The disease is rarely, if ever, seen under thirty. In a few instances both 
arteries have been simultaneously affected. Although every part of the 
vessel may be the seat of the disease, yet the third part of the subclavian, 
that portion which lies external to the scaleni muscles, suffers most. When 
the left subclavian is the seat of an aneurism, it is always in its cervical por- 
tion. Of 25 cases of subclavian and subclavio-axillary aneurisms reported 
by Koch,* 17 were spontaneous, 4 were caused by sprains and contusions, 
and 4 by fracture. 

Symproms.—The subclavian artery, being deeply placed and sheltered by 
the clavicle, may be considerably dilated before the disease is discovered. 
Usually, however, the tumor will be recognized as a small ovoid swelling, its 
long diameter lying parallel with the course of the clavicle. When the 
shoulder is drawn downward the swelling will become noticeable. When 
the fingers are placed in contact with the tumor, that peculiar, expansile, 
life-like pulsation which belongs to aneurismal disease will be felt; and if the 
ear be placed over the subclavian region there will be heard the characteristic 
bruit and thrill. As the tumor increases it tends to extend upward and out- 
ward, never inward, and occupies the posterior inferior cervical triangle. 
The resistance which the sac encounters between the clavicle and the first 
rib prevents the aneurism from enlarging in the direction of the chest, except 
in rare cases. In one instance I knew the tumor to develop downward; the 
first two ribs became absorbed, and the sac entered the chest and contracted 
adhesions to the lung, into which it finally opened, destroying the patient by 
hemorrhage. As the disease progresses and fills up the subclavian space, 
severe pressure-effects are experienced. These are such as result from en- 
croachment on the contiguous nerves and veins. As the artery is crossed 
. by the phrenic nerve, there may be irregular muscular action of the dia- 
phragm ; and if the brachial plexus is pressed upon, loss of power will follow, 
and a sense of numbness will be experienced in the arm and hand, often at- 
tended with cedema from the obstruction offered by the tumor to the free 
passage of the blood through the subclavian vein. The internal jugular also 
may experience pressure from the growth of the sac, which will account for 
the dilated condition of the external and anterior jugulars, as well as of their 
branches, frequently witnessed in the advanced stage of subclavian aneurism. 
Should the sac become greatly misshapen, or be occupied by coagula of blood 
or of fibrin to any great extent, the channel through the aneurism may be so 
changed that the strength of the arterial pulse will be diminished both at 
the wrist and in the carotid. 

Diaenosts.— Although the surgeon is generally able to recognize the 
true nature and position of this disease, in some instances the diagnosis 
is one of great difficulty. A number of times the subclavian artery has 
been ligated under the supposition that an aneurism existed, when really 
no such affection was present; and in some cases the aneurism has been 
supposed to be subclavian, when it was afterwards proved to be carotid, 
innominate, or aortic. Tumors, enlarged glands, and exostoses springing 
from an adjacent rib are all liable to be confounded with the aneurism 
under consideration. When the examination is made early in the his- 
tory of the case, subclavian aneurism will be found to be situated more 
externally, towards the outer edge of the clavicular portion of the sterno- 
cleido-mastoid muscle, and higher in the neck, than a similar tumor of the 
innominate or of the arch of the aorta. The thrill in the first will gen- 
erally be propagated in the direction of the arm, while in aneurism of the 

* Langenbeck’s Archives, vol. x. 
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last two vessels the sounds are either median or in the course of the carotid. 
Long before an aneurism of the arch of the aorta, or of the innominate, 
could reach the normal position of the subclavian artery, the characteristic 
pressure-effects, sd unlike those which arise from enlargement of the last- 
named vessel, would be present to a distressing degree. Aneurism of the 
subclavian artery does not usually attain anything approaching in size that 
of aneurism of the vessels with which we are contrasting the disease. Be- 
tween glandular tumors and subclavian aneurism there are two notable dis- 
tinctions. In the first the swelling is hard and irregular, and the disease is 
generally met with in young persons; in aneurism the enlargement is regular, 
soft, or at least not indurated, and the disease is seldom seen at an earlier 
period than the thirtieth year. Glandular enlargements are as common on 
one side of the neck as on the other; subclavian aneurism is most frequently 
seen on the right side. In other tumors, such as cysts, adipose growths, 
and malignant disease, the active expansive or centrifugal pulsation, and the 
distinct thrill, which belong to aneurism, will be absent. Besides, excluding 
malignant disease, the pressure-effects of other tumors are comparatively 
unimportant. In abscess there is a previous history of local tenderness, 
swelling, induration, and central softening, symptoms which do not belong 
to the early history of aneurism. 

THE PROGNOSIS in subclavian aneurism is very unfavorable. The sac may 
open internally, causing a diffused extravasation of blood through the neck, 
or it may burst into the cavity of the chest, or into the lungs, or into some 
other portion of the air-passages, and destroy the patient. Sometimes the 
sac opens externally, from ulceration or from gangrene, and proves fatal by 
hemorrhage. In a few instances the disease undergoes a spontaneous cure. 
This result followed in 4 out of 22 cases of the disease reported by the late 
Mr. Poland.* 

TREATMENT.—The means employed for the treatment of subclavian aneu- 
rism are the following: 

1. The expectant and the medical—This plan has not been tested on as large 
a scale as it merits. Among the cases tabulated by Mr. Poland, to which 
reference has been made, 35 were managed by this mode of treatment; 11 
recovered, 23 died, and 1 was relieved. Such a result is sufficiently en- 
couraging to entitle to favorable consideration the treatment by rest and diet 
and the other details of Mr. Tufnell’s method, to which should be added the 
administration of the tincture of veratrum viride and the iodide of potash. 

2. Compression.—In consequence of the anatomical relations of the artery 
it is necessary that the pressure, in most cases, should be made directly upon 
the sac. Three cases treated in this manner—two by Warren, of Boston, 
and one by Carner—proved successful. The pressure was made in the first 
two instances by a weight. To execute this method properly, a piece of rubber 
. or felt should be first moulded to the surface of the tumor, and its concavity 
partially filled with a compress of soft lint. After applying the cup over the 
aneurism, it can be bound on as firmly as may be necessary by the spica 
bandage of the shoulder. When the aneurism occupies the first portion of 
the vessel, distal compression of the artery can be made against the first rib, 
as it passes from the neck into the axilla. In a case in which it was tried 
at the Philadelphia Hospital, no benefit-was realized. A conical graduated 
compress, and the fingers of assistants, constitute the best means of applying 
such pressure. If the aneurism is small, and confined to the third part of 
the artery, digital pressure might be practiced over the tracheal third. Mr. 
Poland succeeded in effecting a cure of one case in this way. 

3. Ligature—The ligature has been applied both on the cardiac and on the 
_ distal side of the disease. There are two operations which have been prac- 
ticed on the cardiac side, namely, ligature of the innominate and ligature 
of the first part of the subclavian, or that portion on the tracheal side of the 
scaleni muscles. 

* Guy’s Hospital Reports, 1870. 
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Ligature of the innominate has been performed twelve times for subclavian 
and subclavio-carotid aneurism, and in every case but one, that of Smyth of 
New Orleans, with a fatal result. When it is considered that death has, with 
this one exceptional casé, been greatly hastened by the operation, it may be 
regarded, when practiced for aneurism, as an unjustifiable procedure. 

Ligature of the subclavian within the scaleni muscles.—T his operation is feasible 
on the right side, when the dilatation affects the second and third portions 
of the artery; but its results have been as unsatisfactory as those of deliga- 
tion of the innominate. In 1846 this operation was done on the left side by 
Dr. J. Kearney Rodgers, of New York.* An interesting case of subclavian 
aneurism has been reported by Dr. Willard Parker,t in which that surgeon 
tied the carotid half an inch above its origin, the subclavian near to the in- 
nominate, and the vertebral one-quarter of an inch above its root. On the 
twelfth day the ligature came away from the vertebral; on the fifteenth, 
from the carotid; and on the twenty-fourth day, from the subclavian. The 
patient died on the forty-second day, from secondary hemorrhage. Of 
13 cases in which this vessel has been tied, all terminated fatally, three- 
fourths of the patients dying from hemorrhage. When we consider the 
position in which a ligature on this part of the vessel must be applied, such a 
result is not surprising. Close on the inner side are the innominate and the 
carotid, and on the outer side the vertebral, internal mammary, and superior 
intercostal arteries, and the thyroid axis, a proximity of blood-vessels which 
must render the formation of a permanent clot extremely improbable. Should 
such an operation ever be contemplated, the probability of success would 
be slightly enhanced by tying at the same time the thyroid axis and the 
carotid artery. Under no circumstance is the operation worthy of repetition. 

Ligature external to the scalenus anticus—When the aneurism is situated 
near the termination of the subclavian artery, or at the outer portion of its 
third part, in which case the axillary vessel is usually implicated, a ligature 
can be applied to the artery at the external border of the scalenus anticus 
muscle, or even under the latter by dividing some of its fibres. Poland 
recordst 21 instances of this operation, 9 of which recovered and 12 died; 
3 of the 9 recoveries were in cases of subclavian aneurism proper. In the 
remaining cases the axillary and subclavian had both been involved. Koch § 
reports 65 cases, with 36 recoveries. In most instances the deaths were 
caused by hemorrhage. 

Distal ligature Thedretinally it would be supposed that distal ligature, in 
cases where the aneurismal tumor occupies the inner and middle portions of 
the vessels, rendering it impossible to place a ligature on its cardiac side, would 
promise a reasonable hope of success by lessening the rapidity of the flow of 
blood through the sac to the upper extremity, and thus favoring its coagulation 
within the aneurism. Experience, however, has not confirmed such a hope. 
The operation has been done by Dupuytren, Schuh, Canton, and Pétrequin. 
The ligature was applied by these surgeons to the first part of the axillary, 
and in all cases with a fatal result. On the same principle Butcher tied the 
carotid in one case, which ended fatally a few days after the operation. 

4. Galvano-puncture.—In one case, that of Abeille, the patient was cured 
by this agent ; but the danger attending this method does not commend it to 
professional confidence. 

5. Manipulation, recommended by Sir William Fergusson, has been em- 
ployed 6 times, with 3 recoveries, 2 deaths, and 1 unsuccessful case, by 
Liddell. The objections to this method of treating aneurism have been 

already stated; and as the tables of Poland and Koch contain in some in- 
stances the same cases, I have taken the collection of the latter, as giving 
the largest number. They are just as forcible when the plan is applied 


* New York Journal of Medicine, 1846. 

+ New York Medical Record for 1867, vol. ii. p.97; American Journal of the Medical Sciences, 
1864, p. 562. t Guy’s Hospital Reports, 1870. 

3 Archives Générales de Médecine, Aofit, 1869; also Langenbeck’s Archives, vol. x. 
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en aneurism as when it is applied to the disease located else- 
where. 

6. Amputation—Sir William Fergusson proposed amputation at the shoul- 
der-joint, and the suggestion was successfully carried into effect by Mr. 
Spence, of Edinburgh. Except in the solicitation of the blood by the presence 
of the upper extremity, I cannot see wherein consists the difference between 
this plan and that of tying the axillary immediately below the clavicle. 

7. Acupressure-—In a case of subclavian aneurism, Mr. Porter, of Dublin, 
tried the effect of acupressure applied to the axillary artery. The patient died 

- from hemorrhage six weeks after the operation. 

8. Injections —These are used in two ways,—by being thrown into the sac, 
and into the cellular tissue exterior to the latter. Pétrequin, after failing by 
the ligature to cure a case of subclavian aneurism, injected into the sac 
a solution of perchloride of iron. The fluid secured the coagulation of the 
contents of the aneurism and arrested all pulsation in the tumor, but the 
patient perished subsequently by hemorrhage from the place where the 
artery had been ligated. In two other cases the remedy was followed by a 
fatal result. Langenbeck has employed successfully in one case hypodermic 
injections of a solution of ergotin. 

In order that some safe conclusion may be reached in regard to the treat- 
ment of subclavian aneurism, I compare first the different modes of ligation. 
They are as follows: 

1. Ligature of the innominate, 13 times, with 1 recovery. 

2. Ligature within the scaleni muscles, 13 times; all fatal. 

3. Ligature of the second and third parts of the subclavian, 65 times, 
with 36 recoveries. 

4. Distal ligature, 5 cases ; all fatal. 

The subject of ligation for subclavian aneurism is, therefore, narrowed 
down in proper cases to the operation on the third part of the artery. 

If now we review the remaining methods, it will be seen that by expectant 
and medical measures there were treated 35 cases, with 11 recoveries, 23 
deaths, and 1 much relieved; by compression, 4 cases, with 4 cures; by gal- 
vano-puncture, 1 case, with 1 cure; by manipulation, 6 cases, with 3 re- 
coveries, 2 deaths, and 1 unsuccessful; by amputation, 1 case, with 1 recovery ; 
by acupressure, 1 case, with 1 death; by injection into the sac, 3 cases, with 
2 deaths and 1 failure; by injections around the sac, 1 case, with 1 cure. 

Contrasting the various plans at our command for the treatment of sub- 
clavian aneurism, it will, I think, be conceded that the expectant and medi- 
cal treatment should be first tried, with or without compression, according 
to the position of the tumor. These failing, possibly next in order would 
come manipulation; and in the event of this proving useless, then the liga- 
ture of the subclavian artery external to the anterior scalenus muscle, when 
the situation of the aneurism will permit. 


Aneurism of the Vertebral Artery. 


Aneurism of the cervical portion of the vertebral artery has been noticed 
by three or four writers. The disease, however, is exceedingly rare. The 
diagnosis of such an aneurism would be a matter of great difficulty, in con- 
sequence of the deep situation of the artery, and hence we find that the 
common carotid was tied in two instances under the impression that the tumor 
was connected with this vessel or with one of its branches; both cases proved 
fatal. The existence of a firm pulsating tumor on the side of the neck or below 
the mastoid portion of the temporal bone, having an aneurismal thrill, its 
pulsation and sound not affected by compression of the primitive carotid, but 
diminished by strong pressure made directly backwards behind the sternal 
extremity of the clavicle when the head is flexed, would furnish strong evidence 
of the disease being connected with the vertebral artery. In a spontaneous 
aneurism of this vessel digital compression could be of no value, as the great 
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depth of the artery places it beyond the exercise of any effective force of 
this kind. Should the tumor be sufficiently high in the neck, the deligation 
of the vertebral artery would be indicated. 


Intracranial Aneurism of the Carotid, the Vertebral, and their Branches.— 
The internal carotid may become aneurismal at any point in its course from 
the cerebral extremity of the carotid canal in the petrous portion of the 
temporil bone, to the optic foramen. That part which lies in the sella Tur- 
cica of the sphenoid bone, and where it gives off the anterior cerebral, is 
most frequently affected, and may give rise to intraorbital disease. As com- . 
pared with other intracranial aneurisms, those of this portion of the vessel 
occur about once in every eight cases. In the collection of Sir William 
Gull,* embracing 62 cases, the carotid on the side of the cavernous sinus was 
affected eight times; and in an interesting paper on the subject of intracranial 
aneurism, by Dr. James H. Hutchinson,t of Philadelphia, the same portion 
of the artery was found to be involved ten times in 85 cases. Aneurism 
within the skull, whether affecting the carotid or its branches, like the dis- 
ease elsewhere, is more common in males than in females, and increases in 
frequency up to the sixtieth year,of life. In the analysis of Dr. Hutchinson, 
to which reference has just been made, 48 of the patients were males and 
32 females, and in 5 the sex is not given; 9 were under twenty years of age, 
12 between twenty and thirty, 13 between thirty and forty, 14 between forty 
and fifty, 19 between fifty and sixty, 8 between sixty and seventy, 9 between 
seventy and eighty, and 1 between eighty and ninety. 

The intracranial vessels most commonly affected are the internal carotid, 
the middle and anterior cerebrals, and the vertebral. Of 27 cases of intra- 
cranial aneurism, 10 were found connected with the basilar and 5 with the 
carotid artery.t 

The relative frequency with which the different arteries of the brain are 
the subjects of aneurism will appear from the subjoined tables of Sir William 
Gull and Dr. Hutchinson: 


Sir WILnIAM GULL. Dr. James H. Hurcuryson. 
62 Cases of Intracranial Aneurism. 85 Cases of Intracranial Aneurism. 
Vertebral, 4times. .Vertebral artery ( Vertebral, 4 times. 
bosses wack Basilar, 20°86 _ _ and { Basilar, 25.0% 
tte beanohes Posterior cerebral, 3 “ its branches. Posterior cerebral, 2 “ 
re. Capillary vessel, a one Internal carotid, 10 “ 
Internal carotid, at . Middle cerebral, 26 “ 


Anterior cerebral, 9 


the seila Turcica, 8 
Anterior communi- 


“c 
Middle cerebral, 15 “ Internal caring 


_ Carotid artery | and 


ak Anterior cerebral, 6 “ its brancliok cating, ; 
Sin titanhien. Anterior communi- Posterior communi- 
cating, 1 Daag cating, 2 ike 
Posterior communi- Middle meningeal, 1 “ 
cating, Bi /S8 Superior cerebral, 1 “ 


The sacs of these tumors are generally cylindrical, and consist of all the 
coats of the vessel. These dilatations vary greatly in size, ranging from the 
dimensions of a grain of shot to those of a walnut. Bouchard and Charcot 
have drawn attention to what are termed miliary aneurisms, most common 
in advanced life, and which consist of minute saccular dilatations of the small 
cerebral vessels, the result, as these writers believe, of periarteritis. When I 
consider the thinness of the walls of the intracranial arteries, vessels so much 
under the influence of the heart’s action and receiving so little support from 
the substance of the brain, it is to me a matter of surprise that aneurismal 
dilatation of the arteries within the cranium is not more common than ob- 
servation would seem to indicate. As compared in frequency with other 
STREET Mr. Crisp found, in 551 cases of the disease, that 7 were intra- 
cranial. 


* Guy’s Hospital Reports, vol. i., 1859. t+ Pennsylvania Hospital Reports, vol. ii., 1869. 
{ Cooper’s Surgical Dictionary, vol. i. p. 226. 
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Errects.—The presence of an aneurismal tumor within the cranium may 
induce inflammatory softening of the brain-substance, with all its attendant 
phenomena, or the tumor may burst and form an extravasation or clot, which 
will occasion paralysis or complete apoplexy. When the tumor lies near one 
of the bones of the cranium, the latter may become absorbed to a consid- 
erable extent. 

Symproms.—There are no signs indicative of intracranial aneurism which 
are not common to other and diverse diseases of the brain. There may be 
pain, hemiplegia, more or less complete loss of articulation, difficult deglu- 

- tition, defects of vision, facial paralysis, obtuseness of hearing, and mental 
imbecility. Considering the subject from a physiological point of view, and 
bearing in mind the fact that most of the cases of intracranial aneurism are 
found in those vessels which are situated on the pons Varolii, the presence 
of difficulty in deglutition, in hearing, and in articulation, together with 
defects in the motor-sensory apparatus, though not decisive of intracranial 
aneurism, furnishes a sort of presumptive evidence of. the existence of such 
a disease, especially if, associated with these symptoms, a thrill is detectable 
through the walls of the cranium by stethoscopic examination. 

TrReEATMENT.—It would be proper to contemplate surgical interference 
only in a case of suspected intracranial aneurism. When the peculiar whirr 
belonging to this character of disease is distinctly marked, and when the 
cephalic symptoms are steadily progressing, the ligation of the common 
carotid on the affected side would be entirely proper. This was done in one 
case with entire success by Mr. Coe, of Bristol. 


Intraorbital Aneurism. 


The subject of intraorbital aneurism is one which has caused no small 
amount of discussion. The disease is not a common one, and its true nature 
may be said to be still enveloped in much obscurity. The attention of the 
profession was first drawn to the subject by Travers, and for some time 
these pulsating tumors within the orbit were regarded as aneurisms by 
anastomosis, or, as they are at present more properly termed, angeiomatous 
growths. The investigations of Busk* and of Nunneley, however, would 
seem to render it probable that in most of the cases which have been ob- 
served the disease was truly aneurismal, either spontaneous or traumatic, 
and that the vessel involved was in some instances the ophthalmic, and 
in others the cavernous portion of the intracranial carotid. It is further 
believed that in all cases of a neevoid or angeiomatous character the disease . 
appears before or shortly after birth, and is frequently associated with a 
similar condition of some portion of the tutamina oculi; indeed, that it in- 
volves all the arteries and veins in and around the orbital region. One 
of the strongest arguments against the neevoid character of the tumor, as 
it generally appears, is that used by Nunneley, which the experience of 
those who have had opportunities of treating the disease will corroborate,— 

_ namely, that intraorbital aneurism is usually curable by the ligation of the 
common carotid, whereas in ordinary erectile growths ligation of the chief 
vessel leading to such tumors is often unsuccessful. The tables of Norris 
contain 42 ligations of the carotid done for erectile growths about the face 
and head: of this number, 20 were cured, 13 died, and 9 recovered from the 
operation, though not cured. Among these 42 cases, 11 were operations 
for what is termed erectile tumors within the orbit,—doubtless intraorbital 
aneurism,—10 of which were cured and 1 died. This result is strikingly con- 
firmatory of the statement made by Nunneley. A few opportunities have 
been offered for the examination of this form of intraorbital disease by dis- 
section. ~In those in which such examinations have been made, the morbid 
conditions have not always been uniform. In Nunneley’s case the autops 

_ was made four years after the carotid had been tied, and established the 


* Medico-Chirurgical Transactions, vol. xxii. p. 133. 
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aneurismal nature of the tumor, as an obliterated sac of the ophthalmic 
artery was found at the sella Turcica: the vessel also contained patches 
of atheroma. In Delen’s cases* the disease seems to have been either arterio- 
venous, a communication having existed between the internal carotid and 
the cavernous sinus, or to have been caused by a coagulum in the last-named 
venous canal. This was very much the condition in a case of Bowman’s, 
in which the carotid was tied for what was believed to be an intraorbital 
aneurism. The patient died, and on an examination of the parts a coagulum 
was found blocking up the ophthalmic vein at the point where it enters the 
cavernous sinus. No disease whatever existed in the arteries, either in or 
posterior to the orbit. In a fatal case of large pulsating tumor of the orbit, 
in which the carotid was ligated by Dr. Thomas G. Morton, a net-work of 
anastomosing vessels was found at the autopsy occupying the inner and 
front portion of the orbit. No other evidence of arterial or venous disease 
existed. In a second case operated on by the same surgeon, which proved 
fatal twenty-four hours after the carotid was tied, all the nerves and blood- 
vessels which entered the sphenoidal fissure were matted together by in- 
flammatory lymph, and the ophthalmic vein and the cavernous and circular 
sinuses were found filled with coagulated blood. The carotid artery was 
sound. Taking the cases of pulsating intraorbital tumors of Nunneley,+ 
Morton,} and Rivington,§ in which the pathological conditions have been 
verified by post-mortem examination, making in all fourteen, eight of the 
number were found to have been produced by varicose enlargement of the 
ophthalmic vein, from causes 

Fia. 899. which were post-orbital and 

: chiefly in the cavernous sinus. 
The presumption, therefore, 
is that there are four forms of 
pulsating intraorbital tumors: 
1, aneurism, spontaneous and 
traumatic, of the ophthalmic 
and of the carotid, beginning 
either.in the orbit or in the 
sella Turcica; 2, arterio-venous 
aneurism, in which an opening 
exists between the internal ¢ca- 
rotid and the cavernous sinus; 
3, angeiomatous or erectile for- 
mations, in which all the arteries 
ee and veins within the orbit, and 
< occasionally in the soft parts 

‘ \ about the orbit, participate ; and, 
/ 4, obstructive tumors, which are 


produced by embolism or by 
pressure at the cavernous si- 
nus arresting the flow of blood 
Intraorbital meee OF prot of the eyeball quite peti por ae . Bet ry 
pulsating tumors has been sug- 
gested by Collard, viz., paralysis of the vaso-motor nerves of the ophthel 
pd shed , allowing this vessel and its branches to become inordinately 
ilated. 
Symproms.—When the disease is aneurismal its appearance is generally 
sudden, the patient being conscious at the time of a sharp crack, as if some- 
thing had given way behind the orbit, accompanied sometimes by an acute 


* De la Communication de la Carotide interne et du Sinus caverneux, 1870; American Journal 
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ain in the same region. The vessels of the palpebral conjunctiva soon 

ecome involved, sometimes to a degree amounting to chemosis; loud sounds, 
tumultuous and other harassing sensations, are experienced in the head, 
described by the patient as roaring, whizzing, blowing, or forging; the eye- 
ball becomes prominent (Figs. 399 and 400), a distinct pulsation can be felt in 
the orbit, and on auscultation an 
aneurismal bruit can be heard Fia. 400. 
over the side of the head and over 
the orbit. When the circulation 
through the common carotid is 
arrested by pressure, all pulsa- 
tion and sounds disappear. Fre- 
quently there is a convergent 
strabismus, or there may be par- 
alysis of the third, fourth, and 
sixth pairs of nerves, with de- 
fective vision, and finally entire 
loss of sight, in consequence of 
extensive structural changes, the 
result of inflammatory conges- 
tion affecting the humors and 
tunics of the organ. 

Causrs.—The causes which 
are concerned in producing dis- 
ease of the blood-vessels of the 
orbit sometimes have a congen- 
ital origin; frequently they are 
traumatic. In the cases collated 
by Dr. Morton several were traced 
to a severe injury which had Intraorbital aneurism by anastomosis, involving the side of 
Memtroceived upon the head: In Do Pb ed Bruns sean Swany Aya yenreot age. AP cia 
Dr. Harlan’s case* the man had 
been struck insensible by a passing car, and remained in a partially uncon- 
scious state for almost three weeks. Of 62 cases of intraorbital aneurism 
collected by Walter Rivington,+ 33 were traumatic and 29 idiopathic. The 
disease, when arising from other than traumatic causes, appears to manifest 
a preference for the left side, and is more common in females than in males. 

Diaenosis.—The signs chiefly distinctive of aneurism and of aneurism by 
anastomosis, on which some stress has been placed by Dr. Morton, are the 
following. In aneurism, especially of the diffuse kind,—that is, an aneu- 
rism in which the sac has given way and allowed the blood to escape into 
_ the surrounding tissues, or where a dilated vessel has been suddenly rup- 
tured,—the invasion of the disease is instantaneous. The patient is conscious 
of some unusual sound, like the sharp crack of a pistol, which is soon fol- 
lowed by aneurismal sounds in the head, the whirr being synchronous with 
the diastole of the heart, and accompanied with protrusion and pulsation 
of the eyeball. In aneurism by anastomosis the disease is more gradual in 
development, is generally congenital, and although there may be protrusion 
of the eyeball with pulsation and bruit, the latter is continuous,—that is, 
coincident with both the systole and the diastole of the heart. There is also 
less pain and noise experienced in the head. 

The result of post-mortem examinations clearly shows, however, that we 
are not yet in a position to diagnose with certainty these pulsating growths. 
Pulsation, bruit, thrill, either intermittent or continuous, and the arrest of 
these at pleasure by controlling the circulation through the vessel of blood- 
supply, signs which characterize aneurism in other localities, have been 
shown not to be inconsistent with the existence of aneurism by anastomosis, 


* American Journal of the Medical Sciences, July, 1870. 
} British Medical Journal, 1875, vol. i. 


600 DISEASES AND INJURIES OF THE BLOOD-VESSELS. 


and indeed may be present without aneurism at all. Nor are the symptoms 
of exophthalmos less equivocal, whether of sudden or of slow appearance. 
In some of the cases which were subjected to examination after death, in 
which there had been a sudden appearance of pulsation and thrill and exoph- 
thalmos quickly succeeding an injury received upon the head, and where 
traumatic aneurism would a priori seem most probable, the morbid condition 
was found to be quite different. All these symptoms may arise from venous 
or from arterial obstruction, such as embolism of the cavernous sinus, or 
from pressure on the ophthalmic artery or on the sphenoidal portion of the 
internal carotid. The influence of inflammation in determining the coagula- 
tion of the blood within the vessels should never be lost sight of in cases of 
intraorbital enlargements following traumatic injuries. The sinuses in the 
sella Turcica of the sphenoid bone are most favorably situated to feel the 
effects of concentrated force applied to the temple or the orbit, and a phle- 
bitis of these channels would be as likely to cause an obstruction and coag- 
ulum as one in the canals of other veins. This certainly took place in one 
of Dr. Morton’s cases. 

TrEATMENT.—As long as the disease exhibits no tendency to increase, it 
is wise to maintain a masterly inactivity, especially as some obscurity must 
generally attend our diagnosis. The disease may remain for a long time 
stationary, or may even undergo a spontaneous cure. Our remedies should 
therefore at first be confined to rest and to digital compression of the primi- 
tive carotid. The latter, first employed by Professor Gioppi, may be kept up 
for two or three hours a day for three or four weeks. In Dr. Harlan’s case it 
was faithfully though unsuccessfully continued from four to six hours a day 
for a period of five weeks. This method has been used in 16 cases. Three 
cures have been reported,—one by Professor Gioppi, of Padua, in 1856; 
one by Scaramuzza,* of Verona, in 1858; and one by Dr. Clarkson Free- 
man, of Canada. The compression was less successful in traumatic than in 
idiopathic cases. Should compression fail, and the progress of the disease be 
such as to demand operative interference, resort may be had either to in- 
jection or to the ligature of the common carotid. Dr. Noyes, of New York, 
has reported six cases of cure by the first method.+ The agents used were 
in two cases tannin, in one the lactate of iron, and in three the perchloride 
of iron. The case treated by the lactate of iron was under the care of Dr. 
Brainard, of Chicago, and is the more remarkable from the fact that the 
carotid had been previously ligated without success. In instances of erectile 
tumors, if the diagnosis could be certainly established, the use of Monsel’s 
solution of iron would promise a successful result; but if the growth should 
prove to be aneurismal, the same evil might result from the intreduction of 
a coagulating fluid as sometimes follows the sudden formation of clots in 
aneurisms elsewhere. The subcutaneous injection of ergot in one case by 
Socin was believed to have aggravated the disease. 

Ligation.—Intraorbital vascular growths may be attacked by the ligature 
in two ways: first, by tying the common carotid; secondly, by strangula- 
tion within the orbit. 

Ligation of the common carotid.—The results of this operation have been 
remarkably successful. Up to 1861, 20 cases of intraorbital aneurism were 
reported{ by Mr. Ernest Hart, 14 of which were cured by ligation of the 
primitive carotid, 2 were partially cured, 1 was unsuccessful, and 3 died. 
Dr. Morton.§ in 1865, collated 34 cases of the disease. In 30 the carotid was _ 
tied, with the following result: 22 of the patients were cured, 3 were relieved, 
in 2 the operation proved unsuccessful, and 3 died. In 1875, Rivington gave 
a résumé of 62 cases of intraorbital aneurism. In 46 of these the primitive 
carotid was ligated, the right vessel twenty times and the left twenty-six 
times; 18 of 44 cases were idiopathic, and 26 were traumatic. Of the idiopathic 
cases, 12 were affected on the right side and 6 on the left, and of this number 
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15 recovered and 3 died; of the 26 traumatic cases, 23 recovered and 3 died; 
making a total of 44 cases, with only 6 deaths. Among the 38 returned as 
recoveries, 26 were perfect cures, 7 were partial cures, and 5 were failures. 
In a number of the successful cases the vision of the patient was recovered. 

Strangulation.—In order to produce the strangulation of a mass of diseased 
vessels within the orbit, it will be necessary to divide the external commissure 
of the palpebral muscle along with the reflexion of the conjunctiva from the 
globe of the eye to the lids, and, after retracting the parts widely, to slip a noose 
of strong hemp cord over the ball, and, pushing it down between the walls of 
the orbit and its contents by means of the fingers or by forked probes, to draw 
the ligature sufficiently tight to strangulate effectually the included struc- 
tures. This plan would be proper only in cases where the eye was hopelessly 
disorganized. Strangulation might be performed for a circumscribed erectile 
or other growth within the orbit by exposing the latter cavity, temporarily 
displacing the eyeball, and encircling with a ligature. Mr. Lansdowne,* on 
the 18th of February, 1874, opened the orbit in a case of varicose aneurism 
of that cavity, and successfully applied a catgut carbolized ligature on both 
sides of the tumor. The patient was perfectly cured. In one of Dr. Morton’s 
cases the orbit was boldly opened, the erectile growth enucleated, and the 
hemorrhage arrested by the actual cautery and by pressure. 

Galvano-puncture has been applied in two instances without success; in one 
treated by Peétrequin the’ patient died. The result was thought by Holmes 
to be due to this treatment. 

Medical treatment.—Dr. Holmes, of Chicago,} in a case of intraorbital tumor 
following an injury, secured success by the use of veratrum viride and 
Squibb’s fluid extract of ergot four times a day for nine weeks. Galezowskit 
succeeded, by the internal use of the iodide of potash and intermittent press- 
ure, in so far removing the protrusion of the eye and the abnormal sounds 
that at the time of his report little doubt remained that the cure would be 
made complete. 


Arterio-Venous Aneurism of the Carotid Artery and the Internal Jugular Vein. 


An inflammatory adhesion of the walls of the carotid artery and the jugu- 
lar vein, and the subsequent communication of their channels by ulceration, 
have, in some instances, followed gunshot and punctured wounds of the neck. 
A soft, bluish, compressible swelling, with a strong, blowing, continuous sound 
and purring tremor, the sound strongest during the cardiac systole, indicates 
the nature of the disease. 

A peculiar ectasis of the external jugular vein is occasionally seen, which is 
always the result of injury. It commences in the vessel just before or after 
it has crossed the sterno-cleido-mastoid muscle, forming a circumscribed sac- 
cular dilatation of the vein, attaining the size of a hickory-nut or a walnut, 
without pulsation or thrill. I saw a well-marked example of the affection 
in a patient who once came to my clinic at the University of Pennsylvania; 
_and my friend Dr. Mastin, of Mobile, was kind enough to send me the photo- 
graph of a similar case which occurred in his practice, the disease coming 
on several months after a gunshot wound of the neck. 

TREATMENT.—Arterio-venous varix of the neck requires no operation. It 
demands little attention other than the application of pressure by a com- 
press and adhesive straps. The disease manifests little disposition to increase, 
and may undergo a spontaneous cure. In the venous ectasis, or varix, the 
swelling gradually disappears under pressure. 


Aneurism of the Axillary Artery. 
The position of the axillary artery is one which, independent of observa- 
tion to the contrary, would appear to be most favorable to the formation of 
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aneurism. In its course through the axillary space it is loosely imbedded in 
glandular and cellulo-adipose tissues, and is subjected by the varied and forei- 
ble movements of the upper extremity to all conceivable flexures, and conse- 
quently to great strain. Indeed, its location and the various disturbances to 
which it is exposed, notwithstanding the great mobility of the shoulder, ren- 
der this vessel weaker in its defenses against injury than the popliteal. Yet, 
on comparing aneurism of the axillary with the same disease in other vessels, 
it is found to occur only about once in every thirty-one cases, For example, 
in Crisp’s collection of 551 aneurisms of various vessels, 18 were axillary. 
The disease is most common on the right side, arising doubtless from the 
more general use of the right arm, and occurs in males oftener than in 
females. The disparity in this respect between the sexes appears to be more 
marked in the disease under consideration than in other external aneu- 
risms. In 18 cases of aneurism of this vessel recorded by Mr. Crisp,* there 
were 17 males and 1 female; in 37 cases noticed by Mr. Erichsen,+ only 
3 were in females. Both axillary arteries are sometimes simultaneously 
affected. 

Symproms.—In spontaneous aneurism the symptoms are gradually devel- 
oped. There is first a small tumor, which may not exceed a marble in size, 
and which as it enlarges may be discovered, according to the portion of the 
vessel involved, immediately below the clavicle, in a little space formed by 
the divergence of the deltoid and the clavicular ‘portion of the pectoralis 
major muscles and occupied by cellular tissue and the thoracic acromial 
blood-vessels; or the tumor may project lower down, raising the pectoral 
muscles into a prominence; or, if lower than where the artery is crossed by 
the pectoralis minor muscle, it may develop towards the cutaneous surface 
of the axilla. The pulsations and thrill increase in intensity as the growth 
enlarges. In consequence of the relation of the artery to the axillary plexus 
of nerves and to the veins of this region, pressure-effects soon become manifest. 
The limb and shoulder are rendered stiff, and their movements restrained ; the 
muscles become greatly enfeebled ; severe pain is experienced down the arm, 
along the side of the chest, and upward and outward on the shoulder and 
in the neck; the arm becomes swollen from pressure on the axillary vein and 
its branches, and the pulse fails at the wrist. As the tumor acquires bull it 
may displace the clavicle, pushing it upward and forward, or, by coming in 
contact with the side of the thorax, it may cause the destruction of a portion 
of the upper ribs, and, in rare instances, may enter even the cavity of the chest. 

Diacnosis.—The diseases which resemble in some degree axillary aneurism 
are encephaloid cancer, glandular enlargement, abscess, and cysts. In none of 
these is there pulsation or thrill; in none is the size of the tumor influ- 
enced by pressure upon the subclavian artery; and in none is the pain or 
the disability of the arm comparable to that experienced in aneurism of the 
axillary artery. In malignant growths commencing in the upper extremity 
of the humerus, the resemblance to aneurism is often very striking. Ina 
patient who applied for admission to the University Hospital, the tumor was 
soft, and the pulsation and bruit were very distinct, disappearing when the 
subclavian artery was firmly pressed upon, and promptly returning when the 
pressure was removed. The following peculiarities, however, served to make 
the diagnosis clear: the tumor, though soft, was elastic; it had received its 
form from the deltoid, projecting both in front of and behind that muscle, in 
which situations it was observed at the commencement. An axillary aneurism 
could not occupy such a locality. In addition to this, the amount of pain 
and disability in the arm was much less than is usual in aneurism. 

Proeress.—A xillary aneurism, when allowed to take its course without in- 
terference, usually terminates, after great suffering, in death from hemorrhage 
by rupture of the sac, from gangrene of the limb, or from constitutional irri- 
tation. In a very few cases the disease has undergone spontaneous cure. 

TREATMENT.—In the treatment of axillary aneurism, rest, diet, flexion, and 
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pressure, when the latter can be applied, should take precedence of all other 
measures. A conical compress placed in the subclavian fossa, and kept in 
position by the fingers of a corps of assistants for two or three hours each 
day, should be tried for some time, assisted by flexion of the arm, the latter 
being raised and carried across the back of the neck to the opposite side. 
By the hypodermic use of morphia, or by an anesthetic, the pressure and 
the constrained position can be made endurable. Dr. Middleton Goldsmith 
succeeded in effecting the cure of an axillary aneurism* by distal pressure 
kept up for seven weeks, during the last four weeks of the treatment anti- 
mony and digitalis being given; but I believe this to be the only case of 
aneurism cured by hygienic, medical, or compressory measures. A combina- 
tion of these with flexion would be well worthy of a trial. 

Ligature.—The usual method of attacking axillary aneurism is by deliga- 
tion between the sac and the heart, after both the Hunterian and the Anel 
method. By the first plan the ligature is placed around the third part of 
the subclavian. By the second plan the artery is tied immediately below the 
clavicle, above the pectoralis minor muscle. The first is to be preferred for | 
several reasons: by its adoption the surgeon will be more likely to expose 
a sound portion of the vessel, will interfere less with the collateral circula- 
tion, and will encounter less difficulty in effecting his object. The mortality 
following the ligation of the subclavian will appear from the following record 
of cases made by different writers. Of 27 cases of axillary aneurism analyzed 
by Professor Gross} in which the subclavian artery was tied, 17 recovered 
and 10 died. Mr. Erichsen,f in 48 cases of spontaneous aneurism of the 
axillary for which the subclavian was tied, found 23 recoveries and 25 deaths. 
Professor Parker furnishes 57 ligations of the subclavian for idiopathic aneu- 
rism of the axillary, and 24 for traumatic. Of the former, 21 died and 36 
recovered ; of the latter, 8 died and 16 recovered. In Koch’s§ collection of 
axillary aneurisms, embracing 94 cases, in which the third part of the sub- 
clavian was ligated, 51 recovered and 43 died. I find in a collection of 148 
cases of aneurism|| that 21 were axillary. In 16 of the 21 the subclavian was 
tied in its third part, with 11 cures and 5 deaths. We have here recorded 
a total of 271 ligations, with 112 deaths and 154 recoveries. The tables 
of Dr. Norris contain 58 cases of ligation of the subclavian for aneurism, 

robably not all axillary. Of these 32 recovered and 26 died. Dr. Willard 

arker4] reports 4 unpublished cases of ligature of the subclavian artery for 
axillary aneurism, 1 of which was traumatic; 3 recovered and 1 died. These 
statistics are ample enough to show that the operation is one attended with 
a very high death-rate ; but when it is considered that the termination of the 
disease without interference is uniformly fatal, the duty of the patient is to 
elect the operation, and that of the surgeon is to execute it with as little 
delay as possible, after having tried unsuccessfully the medical and mechanical 
plan already described. 

CAUSES OF DEATH AFTER LIGATION are generally intra-thoracic inflammation, 
suppuration of the sac, hemorrhage, and mortification. 

Intra-thoracice inflammation.—-Erichsen found this to occur ten times in 25 
ligations. This is in remarkable contrast with the result given by Norris in 
his table on ligations of the subclavian, from which it appears that only 
five times in 69 operations did this prove to be the cause of death. How 
many of these ligations were done for axillary aneurism I am not able to 
determine. The inflammation: may attack the lungs, the pleura, and the 
pericardium. There are several explanations for such sequels. It is highly 
probable that in passing the needle around the artery the pleura may be 
wounded and the dome of the chest opened. The close relation of the sub- 
clavian to the serous membrane of the pulmonary cavity, and the structural 
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alterations which are so often met with in cases of aneurism, make such an 
accident probable even in the hands of the most dexterous surgeon. Exten- 
sive disturbance of the structures at the root of the neck, incident to the 
operation, may cause inflammation and diffuse suppuration, which are liable, 
by continuity of tissue, to extend into the pleural or the mediastinal spaces ; 

and the same effects may follow as the result of an inflamed and suppurating 
sac; or a pleuro-pneumonia may be induced by adhesion of the sac to the walls 
of the chest, and its subsequent ulceration, emptying the contents of the an- 
eurism into the pleural cavity, as occurred in an interesting case recorded by 
Professor Gross ;* or a communication may take place between a suppurating 
sac and the lung through an intercostal space, and the pus find its way into 
the bronchial air-passages and be expectorated by coughing. The case of 
-Bullen,} of England, is one in point, and, notwithstanding the occurrence, the 
patient made a complete recovery. Similar connections between subclavian 
aneurisms and the lung have been noticed by Neret { and by Guthrie. 

Suppuration of the sac is of frequent occurrence, sometimes following the 
operation after the lapse of five or six days, and at other times being delayed 
for a much longer period. In Morton’s case it took place on the thirteenth 
day ;§ and as an example of the latest occurrence of the accident may be cited 
the patient of B. Cooper,|| in whom the suppuration followed two months after 
the ligation. Inflammation and suppuration of the sac, though an exceed- 
ingly “danger ous event, is frequently succeeded by recovery. Even when fol- 
lowed by hemorrhage, a very uncommon result, the case is not utterly hope- 
less. In a case of axillary aneurism in the Pennsylvania Hospital, in which 
the subclavian was tied by Dr. Morton, suppuration. of the sac set in, fol- 
lowed by hemorrhage, twenty-four days after the detachment of the ligature. 
During the thirteen days succeeding the first bleeding the patient had ten 
hemorrhages. These were controlled by pressure, by Monsel’s solution of 
iron, and, last, by ligation of the subscapular artery. The limb finally became 
gangrenous, and was removed at the shoulder-joint. The man made a slow 
but complete recovery. 

Hemorrhage, whether from the seat of ligation or from the sac—most fre- 
quently from the latter—constitutes the most common cause of death. In 
Krichsen’s list it makes about one-eighth, 3 dying out of 25. In Norris’s col- 
lection 8 out of the 26 deaths are due to hemorrhage; and in 12 cases which 
I have recently examined, 4 died from this cause. The accident may take 
place at any time between the fourth and the thirtieth day. 

Mortification of the limb and of the sac_—This may be due to the obliteration, 
from pressure or from embolism, of one of the chief branches of the axil- 
lary concerned in establishing the anastomotic chain, for example, the sub- 
scapular, which communicates freely by its dorsal and posterior scapular 
branches with the supra-scapular and transversalis colli arteries. Or it may 
arise from the exhaustion consequent upon repeated hemorrhages, as was 
the case in Morton’s patient. The mortification may be partial or extensive, 
and is not a common sequence of the ligation. It is as likely to follow liga- 
tion for traumatic injuries of the axillary as it is to result from the same 
operation for spontaneous aneurism. In Professor Gibson’s case§] of mor- 
tification of the hand and forearm, the subclavian was tied for a rupture 
of the axillary artery occasioned by forcible attempts to reduce an old luxa- 
tion. In Hospel’s case,** the death of the arm succeeded the ligation of the 
subclavian, in consequence of a wounded axillary artery. The only four cases 
where mortification followed deligation for true axillary aneurism are those 
of Colles,+} Blizard,{{ Brodie,§§ and Morton. Mortification of the sac is quite 
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erp in only two of the 56 cases recorded by Norris did this take 
place. 

TREATMENT.—There are, perhaps, no complications which cause so much 
anxiety to the surgeon as the various accidents to which an aneurismal sac 
is exposed. Should suppuration ensue, it is best, as soon as fluctuation and 
pointing are well established, to open the abscess and discharge its contents. 
If this should be followed by moderate hemorrhage, a careful examination 
must be made to detect the particular branch from which the bleeding pro- 
ceeds, and, if successful, secure it at once by a thread. If the hemorrhage 
comes in a gush, the first thought must be to prevent the patient from being 
immediately destroyed by the flow. The sac should be at once plugged by 
strips of lint, or whatever may be at hand: as long as this measure is sufficient 
to arrest the bleeding the surgeon may be content. The next critical period 
will attend the removal of the tampon, which, as it becomes foul with the 
discharges, must be gently dislodged in the course of five or six days. If at 
this time the hemorrhage is renewed, the limb should be promptly removed 
at the shoulder-joint. 

The sac is sometimes the subject of suppurative inflammation antecedent 
to any surgical treatment having been adopted for the cure of the aneurism, 
Under such circumstances the tumor becomes swollen, tense, tender, and in- 
flamed, with swelling and severe pain in the arm. The case admits of no 
delay. The subclavian should be exposed and tied in the third part of its 
course. 

Syme on one occasion slit open an axillary aneurism while the subclavian 
was compressed against the first rib, turned out its contents, and tied the 
vessel on the proximal and distal sides of the sac. To execute such a task 
demands a degree of cool deliberation and surgical address which is not pos- 
sessed by every operator. 

Rupture of the sac—When the walls of the sac become much attenuated 
they are liable to give way and to allow the contents to escape into the adja- 
cent parts, forming a diffused aneurism. Ligature of the subclavian in such 
an event should be performed at once. ; 


Aneurism of the Brachial Artery and of its Branches. 


In only a single instance have I witnessed a spontaneous aneurism of the 
brachial artery. The patient was about sixty years of age: the tumor was 
situated two inches above the bend of the arm, and had attained the size of 
a pullet’s egg. No cause could be assigned for its existence, and the inference 
that it was an example of true or spontaneous aneurism seemed to be legiti- 
mate. The artery was tied two inches above the tumor, with entire success. 
The tables of Crisp contain no case of such an aneurism. In Liston’s case, 
mentioned by Crisp, in which a pulsating swelling appeared at the bend 
of the arm after a severe muscular effort, the cause was most probably 
traumatic. A few scattered cases may be found in the writings of Pelletan, 
Scarpa, Flajani, Pilcher, and Desault. In the forearm, aneurisms of the 
‘radial and ulnar arteries have been observed by Sir Astley Cooper, De Mor- 
gan, Todd, and Erichsen. Crisp mentions one connected with the inferior 
Sal of the radial artery among the collection of Langstaff, in the College 

useum; and I have met with one situated at the lower portion of the ulnar 
in a young woman. 

- Traumatic aneurisms are quite common, especially in the arteries of the 
forearm: they have, in connection with arterio-venous aneurism, been already 
considered. ; 

TREATMENT.—The treatment of a case of spontaneous aneurism affecting 
the brachial, radial, or ulnar arteries differs in no respect from that proper to 
the disease in other vessels. Pressure, supplemented by flexion, should be 
first tried, when the disease exists in the forearm, and if these means fail a 
ligature must be applied: in the case of brachial aneurism, the thread must 
be placed on the artery above the tumor, and in aneurism of the radial or the 
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ulnar, on both the proximal and distal sides of the sac, without disturbing its 
contents. Langenbeck cured a case of aneurism of the radial artery in twenty- 
four hours by an injection of ergotin. When the tumor is situated on the 
brachial, near the bend of the arm, it is not advisable to adopt the Hunterian 
plan, by making the ligation a considerable distance from the disease, but 
rather to choose that of Anel, by tying nearer to the sac, in order that the - 
thread may include that portion of the vessel which is below the anastomotica 
magna, and thereby render the restoration of the blood through the collateral 
vessels to the forearm more certain. Should mortification follow the ligature 
of the brachial, amputation will become necessary. 


Aneurism of the Abdominal Aorta. 


The abdominal aorta is not so commonly the subject of aneurism as the 
thoracic part of the vessel. Males are more frequently affected than females. 
Of 59 cases of the disease, 51 were males and 8 females.* The largest number 
of cases occur between the thirtieth and the fortieth year of life. These 
tumors generally appear at that portion of the artery where the cceliac axis 
is given off, and often acquire an enormous bulk. It has been thought that 
the vessel is weaker at the place where the first abdominal branch arises; but 
I have never been able to discover that the arterial walls at this point are 
thinner than elsewhere. There are, however, two points worthy of notice 
in connection with this portion of the vessel, and which, I doubt not, exer- 
cise a determining influence in thus localizing abdominal aneurism. Where 
the aorta enters the ventral cavity, between the pillars of the diaphragm, it 
is arched over by a tendinous band, which prevents, by its inelasticity, the 
dilatation of so much of the vessel as is covered by its fibres, and produces a 
constriction in its walls at each ventricular systole. About one inch and a 
half below, the artery becomes suddenly contracted, giving to this part of the 
vessel a pouch-like form. The mechanical effect of this peculiarity is to en- 

large by blood-pressure this portion of the aorta to a 

Fie. 401. greafer degree than elsewhere. Occasionally the dis- 

ease is seen lower down in the vessel (Fig. 401), a posi- 
tion well adapted to the treatment by compression. 

Symproms.—Aneurism of the abdominal aorta usually 
begins with a dull, localized pain, which, as the disease 
advances, becomes darting, gnawing, or tearing. If the 
parietes of the abdomen are thin, or if they are thor- 
oughly relaxed by drawing up the lower extremities 
and elevating the shoulders, a tumor may be discovered 
by a digital examination made over the epigastric region. 
Generally, however, the hand recognizes a distinct pul- 
sation, and the ear, when applied either over this part 
of the abdomen or on the opposite side of the trunk, 
over the spine, will discover a loud bruit de soufflet or 
bellows sound, but never a diastolic murmur. The 
aneurism rarely enlarges in a median direction at first, 
but inclines to the left side, the one in which there is 
the least resistance from surrounding organs, and which 
answers to the general relation of the artery with the 
hy SG in spinal column. When the sac becomes very large there 
its bifureation—From a pre. 18 hot an organ within the abdominal cavity which 
Paration in the Museum of may not be disturbed by the pressure of the growth. 


the University of Pennsyl- . 
vania. : ™y" The functions of the stomach often become deranged, 


iving rise to vomiting; the urinary secretion, at first 
increased, may finally be suppressed; the bile may be prevented from passing 
along the excretory ducts of the liver, and the patient is rendered icterode; the 


intestines sometimes become distended with gaseous or fxecal accumulations, 
* Crisp on Diseases of the Blood-Vessels, p. 161. 
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causing severe flatulent colic or obstinate constipation. The constant pound- 
ing of the tumor against the spinal column and the ribs is frequently fol- 
lowed by erosion of the vertebre and weakness of the lower extremities from 
pressure upon the spinal cord. (Fig. 402.) This change is usually going on 
when the patient complains of severe gnawing or boring pains in the back. 
Altogether, the suffering and disability are much less in abdominal than in 
thoracic aneurism, as the tumor in the former has ample room for enlarging, 
and the contents of the abdomen are neither so fixed in position nor so im- 
mediately essential to life as are those in the middle and posterior mediastinal 
regions. Hence it is not unusual to find persons suffering from abdominal 
aneurism pursuing their occupations until the disease is far advanced in its 
course. A boatman, who was at one time under my care, suffering from 
a large ventral tumor of this kind, insisted upon following the duties of 
his position almost throughout the 
entire course of the disease; and I Fie. 402. 
have already alluded to another . 
case, that of an itinerant peddler, 
who, notwithstanding the fact that 
his aneurism is so large as to compel 
him to throw his body considerably 
to the right side in order to preserve 
an equilibrium, continues to ply his 
avocation with a diligence which 
is truly marvelous in one between 
whom and instant death there is but 
a step. 

Draenosis.—The morbid condi- 
tions liable to be confounded with 
abdominal aneurism are tumors and 
enlargements of the different organs 
within the ventral cavity, and ab- 
normal pulsation of the aorta. With 
reference to enlargement of the gland- 
ular organs, carcinomatous or other- . 
wise, within the splanchnic cavity, Abdominal aneurism in which the bodies and articular 
much may be learned from the re-__ processes of three dorsal and one lumbar vertebrae were 

F oye 2 destroyed, and the sheath of the spinal cord exposed and 
gional position occupied by the thickened. 
swelling, especially at the commence- 
ment of the trouble. The fact that aneurism is generally median, and in 
the epigastric space, would serve to distinguish it from hepatic, splenic, and 
renal enlargement, which would first appear respectively in the right hypo- 
chondriac, left hypochondriac, and lumbar regions. The left lobe of the 
liver does extend somewhat across the median line to the left side; but the 
superficial character of the swelling when this part of the organ is impli- 
cated, and the continuation of the line of dull percussion across from the 
right lobe, aside from other signs, are features which do not belong to aneu- 
rism. In malignant diseases of the stomach, pancreas, omentum, or other 
parts within the abdomen there is generally a previous history of disturbed 
digestion and of gradual loss of flesh and strength, and frequently a pro- 
nounced cachexia is written on the face. The tearing or boring pain of 
aneurism does not belong to other abdominal growths. Pulsation, one of the 
common attendants of aneurism, may accompany ventral disease, sometimes 
being transmitted through the tumor by its contact with the aorta, and at 
other times being due to an inherent vascularity of the growth. In the 
tumor the movement is one of upheaval, in which the mass itself is passive, 
while in aneurism the force is recognized as internal to the swelling, and 
expansive. In encephaloid disease, owing to the rich supply of blood-vessels, 
and to softness of texture, not only does the pulsation very closely resemble 
aneurism, but often also a distinct murmur is present, which will render the - 
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diagnosis more difficult. When malignant disease begins in the lumbar 
glands, the destruction of the vertebree may follow, as in aneurism, and the 
same gnawing, deep-seated pains may be experienced as when the bones are 
attacked in the latter affection. In cancer, however, the pulsation is never 
so strong as in aneurism, and the murmur is more soft and continuous. 

The condition most frequently mistaken for aneurismal dilatation is that 
abnormal pulsation of the abdominal aorta which is peculiar to nervous and 
anemic females and sometimes to males. In this singular affection of the 
artery there is rarely any pain, there is no single rough sound as in aneurism, 
and the age and constitutional peculiarities of the patient are different from 
those which characterize subjects of the latter disease. 

TERMINATION.—Aneurism of the abdominal aorta in most instances ter- 
minates by opening into the peritoneal or retro-peritoneal space, this being 
followed by extensive extravasation of blood and the signs of internal hem- 
orrhage. Occasionally the patient dies from a failure of the functions of 
nutrition, most probably caused by pressure on the thoracic duct or the 
mesenteric glands. The sac may also open into the intestinal canal, into the 
thorax, into the mediastinum, or into the ascending vena cava. Of 59 cases 
of aneurism of the ventral aorta,* 11 opened into the retro-peritoneal space, 10 
into the cavity of the peritoneal sac, 5 into the left pleura, 3 into the vena 
cava inferior, 1 into the lung, 1 into the colon, 1 into the pelvis of the kid- 
ney, 1 into the posterior mediastinum, 1 into the chest; 2 died suddenly 
without rupture of the sac, and 2 perished from jaundice. Of the remaining 
21, 9 died from disease of the lungs, the liver, or the heart, or from other 
affections more or less directly connected with the aneurism, and in 12 the 
terminations were not stated. 

TREATMENT.—The treatment of aneurism of the abdominal aorta consists 
for the most part in rest, a restricted diet, and the internal use of the iodide 
of potash and the tincture of veratrum viride. The latter should be adminis- 
tered in doses sufficient to lessen the force and frequency of the heart’s action. 
If the pain is severe, opium in some of its forms may be freely used; and to 
remove colicky or flatulent distention of the intestines, carminatives, such as 
the compound tincture of cardamom, or turpentine, should be administered. 
The latter is best given in the form of an injection. Sometimes the disease is 
situated sufficiently low in the aorta to admit of surgical treatment. In 1864, 
Murray, of Newcastle-on-Tyne, tried for the first time instrumental com- 
pression, and with entire success. The pressure was made by a tourniquet 
applied over the abdominal walls on the cardiac side of the tumor, and aftera 
second application, the patient being under chloroform, the cure was effected 
in five hours.t A very interesting feature connected with this case, one which 
may embolden over-sanguine surgeons to renew their attempts at ligating the 
abdominal aorta, is the completeness with which the collateral circulation was 
established after the consolidation of the aneurism. ‘The death of the patient 
several years after, from another aneurism of the aorta, near to the foramen 
aorticum in the diaphragm, and too high up to admit of pressure, enabled the 
surgeon not only to verify, by an examination of the body, the correctness 
of the diagnosis and the cure of the original disease, but also to exhibit the 
vessels which had substituted the obliterated trunk of a portion of the aorta 
in the work of transmitting the blood to the intestines and the lower parts of 
the body. These were the colica media of the superior mesenteric, with the 
colica sinistra of the inferior mesenteric and with the colica sigmoidea and 
hemorrhoidal arteries; the ilio-lumbar by its ascending branches with the 
superior lumbar, and by its descending branches with the circumflex ilii 
from the external iliac artery. The parietal arteries which participated in 
this work were the internal mammary, the intercostals, and the lumbar, 
with the superficial and deep epigastric and the circumflex iliac vessels. 

Since the introduction of this method as an established surgical pro- 
cedure in the treatment of aneurism of the abdominal aorta, a number of 


* Crisp on Diseases of the Blood-Vessels, p. 162. t+ Lancet, February 8, 1873. 
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supposed cases of the disease have been from time to time represented as 
cured. Among these is the one of Heath, of Sunderland,* in which the 
tumor is said to have been consolidated in twenty minutes after the second 
application of the pressure. Such precedents are quite sufficient to warrant 
the application of compression whenever the situation of the tumor will allow 
it. The instrument best adapted to effect the pressure is the tourniquet of 
Lister, already figured under “Hemorrhage” (p. 162). This instrument 
surrounds the body, and should have a roller about two inches wide attached 
to the pad, in order that the force may be accurately concentrated on the 
artery above the tumor, and that no more of the abdomen be compressed 
than is absolutely necessary for the purpose. Particular attention should 
be given to these points, as much damage has been done to the different 
viscera and to the solar plexus of nerves, sufficient in a number of cases 
to cause the death of the patient. The pressure should be carried to the 
extent of arresting the current of blood through the vessel as completely as 
possible, and may be continued, if the pulse remains good, for four or five 
hours, the patient being kept during this time under the influence of an 
anzesthetic or of morphia hypodermically administered. If the treatment is 
not well borne, it will be better to apply the compression for half an hour or an 
hour daily, keeping the patient perfectly quiet on his back in the intervals, 
until the success or failure of the method shall have been determined. 
Spontaneous cures of aneurism of the abdominal aorta have been noticed by 
writers. In one case which I had under observation for some time, and in 
which I am very confident the diagnosis was correct, this event took place. 


Aneurism of Certain Branches of the Abdominal Aorta. 


The arteries within the abdomen, besides the aorta, which have furnished 
examples of aneurism, are the superior and inferior mesenterics, the splenic, 
the hepatic, and the renal. An aneurism of the right ovarian artery has 
been recorded by Whitemarsh.t 

In 39 cases collected by Lebert, the superior mesenteric and the splenic 
were each affected 10 times; the hepatic and its branches 8 times; the cceliac 
and the inferior mesenteric each 3 times; the renal twice ;{ and in 3 cases 
the aneurisms were multiple. These aneurisms do not attain any great bulk, 
seldom exceeding the size of a hen’s egg, and are usually round or oval in 
shape. Except when connected with the hepatic, the renal, or the cceliac 
axis, they are movable, changing their position in the various actions of the 
body. They possess, also, the characteristics of pulsation and bruit. When 
the cceliac artery is affected, the disease cannot be distinguished from aneu- 
rism of the parent trunk. 

In cases of implication of the hepatic artery, the pressure-effects of the 
tumor give rise to pain in the right side, and to jaundice from obstruction of 
the hepatic, cystic, and common bile ducts. The disease may exist without 
ever being suspected, so trifling is the inconvenience sometimes experienced ; 
though in a number of instances severe pain has been felt in the back. These 
tumors, like aneurisms elsewhere, terminate by rupture of the sac, causing 
death from hemorrhage. 

The diagnosis of such an aneurism must necessarily be attended with much 
uncertainty ; but if a floating tumor can be detected through the parietes 
of the abdomen, having the characteristic pulsation and sounds of aneurism, 
the operation of opening the ventral cavity and ligating the artery on the 
cardiac and distal sides of the sac will be entirely justifiable. 


Aneurism of the Primitive Iliac Artery. 
Aneurism of the primitive iliac alone is exceedingly rare. The tables of 
Crisp contain only two examples of aneurism of this artery out of 551 cases 


* British Medical Journal, October 5, 1867. ft Ibid., 1867, vol. ii. p. 177. 
} Ziemssen’s Cyclopedia of the Practice of Medicine, vol. vi. p. 439. 
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of the disease. Both of these were in males, the one under the care of 
Adams, and the other occurring in the practice of Murray, of the Cape of 
Good Hope. Both were on the right side. The one under Adams proved 
to be a varicose aneurism, as it communicated with the accompanying veins. 
Both proved fatal,—the first without any surgical interference, and the second 
after deligation of the abdominal aorta by Murray. 


Aneurism of the Internal Iliac and its Branches. 


No case of aneurism invading the internal iliac is.mentioned by Crisp. 
Sandifort has recorded one. The branches of the internal iliac most com- 
monly affected are the gluteal and the ischiatic. Mr. George Fischer* has 
collected 35 cases of such lesions. Of 25 of these, which were gluteal aneu- 
risms, 11 were traumatic and 14 spontaneous; and of the 6 which were 
known to be ischiatic, 2 were traumatic and 2 spontaneous; while of 2 
which were doubtful,—that is, in which it was uncertain whether they were 
gluteal or ischiatic——1 was traumatic and 1 was spontaneous. The re- 
maining 2 were anastomosing aneurisms. Of the 14 traumatic, 5 were dif- 
fused, 7 circumscribed, and 2 varicose; 12 of them were caused by punctures, 
1 by a shot wound, and 1 by getting into a saddle. Of the 21 spontaneous, 
the cause was uncertain in 11; in 9 it was believed to be from previous con- 
tusion, and in 1 it was associated with a fracture of the pelvis. As regards 
sex, 28 were males and 7 females. All the traumatic cases were in males. 
Those which had a traumatic origin occurred between fourteen and fifty 
years of age, and of those which were spontaneous, 10 out of the 17 were 
between twenty-one and fifty. 

To distinguish between a gluteal and an ischiatic aneurism is not always 
possible. The gluteal, from the anatomical position of the artery, is usually 
farther back in the buttock, while the ischiatic appears downwards and for- 
wards towards the gluteo-femoral crease. 

Symproms.—The presence of a pulsating compressible tumor in the gluteal 
region, having a distinct bruit, with pain extending over the nates and down 
the thigh, and accompanied with lameness in the corresponding limb, is an 
indication of either gluteal or ischiatic enlargement, especially if there is an 
antecedent history of a wound or of some pelvic injury. 

Diaenosis.—The diseases which most resemble gluteal or ischiatiec aneu- 
rism are abscess, cancer, and ischiatic hernia. The exploring-needle would 
determine the existence of a purulent accumulation. To differentiate the 
disease from cancer is a more difficult task, sometimes an impossibility. The 
internal iliac artery has been twice tied, once by Guthrie and once by Morton, 
for supposed gluteal aneurism which afterwards proved to be encephaloid 
disease. In carcinoma the increase of the tumor is more rapid than in aneu- 
rism, especially. when the disease is spontaneous, the only form, indeed, in 
which any mistake is likely to occur. The antecedents of the patient, and 
the general state of his nutrition, may also furnish some light which will 
serve to assist the surgeon in establishing the true character of the disease. 
In ischiatic hernia the absence of pulsation and of sound, with the resonance 
of the tumor, ought to be sufficient to prevent such a swelling from being 
confounded with aneurism. 

TREATMENT.—In the traumatic form of these aneurisms the swelling should 
be freely laid open, and both extremities of the wounded vessel.secured by 
ligatures. In 6 of Dr. Fischer’s} cases of traumatic gluteal aneurism treated 
in this way, 4 recovered, 1 died from hemorrhage, and 1 failed. Davidge, of 
Maryland, and Dr. George McClellan, of Philadelphia, each tied, with success, 
the gluteal artery for aneurism. Dr. L.A. Dugas, of Georgia,t on March 16, 
1857, tied the ischiatic artery for aneurism of that vessel. In consequence 
of secondary hemorrhage, Dr. Wm. J. Holt, on the 26th of the same month, 


* British and Foreign Medico-Chirurgical Review, vol. xlvii., 1871. + Ibid. 
{ Southern Medical and Surgical Journal, New Series, 1859, p. 651. 
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ligated the common iliac artery. The patient died from exhaustion three 
days after the operation. M.C. Sappey, Agrégé of the Faculty of Medicine 
of Paris,* previous to the operation of Dugas, tied the ischiatic artery for 
aneurism. ‘Though the patient recovered from the operation, the disease 
was not cured. Professor George W. Campbell, of McGill University, Mon- 
treal, in a case of traumatic aneurism of the buttock, caused by a sharp- 
pointed piece of iron heated to a white heat, tied successfully the gluteal 
artery without opening the sac.t In order to control the bleeding during 
such an operation, the abdominal artery should be compressed by the Lister 
tourniquet. 

In spontaneous aneurism of these vessels, pressure of the ventral aorta 
should be first tried, and if this fail, the ligation of the internal iliac will be 
required. This vessel has been tied for aneurism of the gluteal and the 
ischiatic arteries, spontaneous and traumatic, thirteen times, with 6 cures 
and 6 deaths; in 1 the termination is uncertain. 

Of 3 cases in which the common iliac was ligated for the same disease, all 
ied. 

Galvano-puncture has been used for the cure of gluteal aneurism by Blasius,t 
but without any beneficial effect. 


Aneurism of the External Iliac Artery. 


Of 551 cases of aneurism contained in the tables of Crisp, 9 only were 
connected with the external iliac artery, all of which were in the persons 
of males. As in aneurism of other vessels, the disease is most common be- 
tween the ages of forty and fifty. The situation of the external iliac artery 
is such that it is not readily reached through the abdominal parietes by 
manual examination, and from this circumstance the diagnosis of tumors 
in the course of this vessel is often a matter of difficulty. Guthrie tied the 
common iliac for what he supposed to be an aneurism of that artery. The 
death of the patient eight months afterwards disclosed the fact that no disease 
whatever of the vessel existed, and that the tumor was an encephaloid. Ina 
case under the care of Post, of New York, the fluctuation was so distinct that 
an incision was made into the swelling, under the impression that pus was 
present. A subsequent hemorrhage established its aneurismal character. 
Stanley tied the common iliac for a supposed aneurism of the external iliac: 
the patient died three days afterwards, and upon an examination of his body 
the tumor was found to be encephaloid. 

Symproms.—In aneurism of the external iliac, a tumor can be recognized 
through the abdominal walls in the course of the vessel as it passes along the 
brim of the lesser pelvic basin. That the examination may be made satisfac- 
torily, the ventral walls should be relaxed as much as possible by placing the 
patient in the recumbent position, with the shoulders elevated and the lower 
limbs drawn up towards the body. In this posture the outlines of the swell- 
ing may be made out, and if it is aneurismal its expansive pulsation may be 


- felt, and the bellows murmur and the thrill recognized by the ear. When the 


aorta or the common iliac is compressed, both pulsation and thrill in the 
tumor cease, but are promptly renewed on withdrawal of the pressure from 
the artery above. As the aneurism enlarges it occasions considerable pain 
in the groin, along the crest of the ilium, and in the front of the thigh. The 
patient becomes unable to straighten the limb, and in walking leans forward 
in order to relieve the psoas magnus and the iliacus internus muscles from 
pressure. uf 

_ Dtacnosis.—The difficulties which the surgeon sometimes encounters in 
distinguishing aneurism within the pelvis from other morbid growths in this 
region, are due to the faithfulness with which all the signs of the former 

* Revue Clinique, Paris, 1850; from the Southern Medical and Surgical Journal. 
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affection can be simulated by medullary cancer. When the latter disease origi- 
nates in the lymphatic glands which lie along the course of the iliac artery, 
it may completely surround the vessel, which relation, in connection with 
the soft nature and the great vascularity of its substance, will cause both pul- 
sation and aneurismal murmurs. Even in the absence of pulsation and thrill, 
the existence of aneurism is not excluded, for the solid contents of such a 
tumor may accumulate to such a degree as to render the throb and bruit 
inappreciable by the touch or to the ear. It is only by a careful investi- 
gation of all the circumstances attending the origin and the progress of the 
case that a safe conclusion can be reached. In pursuing such an inquiry, 
the questions most pertinent to the occasion would be the following: Did 
the local pain or inconvenience experienced appear suddenly, and during some 
unusual muscular strain? were the phenomena of pulsation and of bruit 
present in the incipiency of the disease? have the pain and helplessness of 
the limb been steadily increasing? has the patient retained his flesh? is he 
free from any expressed cachexia? does the tumor materially lessen in size 
when the circulation is arrested in the iliac or in the aorta? has the person 
affected passed his fortieth year of life? If these interrogatories are an- 
swered in the affirmative, there will be a strong presumption that the disease 
is aneurismal. 

Iliac aneurism, when left without interference, though it may undergo a 
spontaneous cure, will in most instances terminate fatally in eight or twelve 
months, by the rupture of its sac and hemorrhage; or in consequence of the 
pressure of the tumor upon the companion vein, and the obstruction to the 
passage of the blood through the aneurism to the parts below, destroying the 
vitality of the limb and causing it to mortify. 

TREATMENT.—Aneurism of the external iliac should be first treated by in- 
strumental compression, applied to the abdominal artery by means of the 
Lister tourniquet, the patient being kept under the influence of an aneesthetic 
or under that of morphia hypodermically given, during the progress of the 
treatment. In an aneurism of the external iliac as large as a child’s head, I 
succeeded in effecting a perfect cure by this plan, by two treatments. The 
first continued for two hours under ether one day, and the second for half 
an hour, without the anesthetic, on the day following.. The circulation can 
be controlled much more perfectly by compressing the abdominal aorta 
opposite the umbilicus, than by acting upon the common iliac, Dr. R. J. 
Levis was equally successful, by instrumental compression of the external 
iliac, in curing in six hours a case of ilio-femoral aneurism; and a like re- 
sult was obtained by Dr. Nichols, of New Orleans, by means of digital 
compression. 

Ingature—Should compression fail, it will be necessary to resort to the 
ligature, applied to the external iliac above the sac, or to the common iliac 
when the disease is near to the latter artery. If from any cause the above 
operation is not feasible, the external iliac may be tied on the distal side of 
the sac; and in such an event the thread should be placed on the vessel above 
the origin of the deep epigastric and circumflex iliac branches. Deliga- 
tion of the external iliac for aneurism of this vessel may be considered a 
promising operation. Of the 9 cases of external iliac aneurism which are 
recorded by Crisp, 4 were treated by this plan, and all recovered. The 
tables of Dr. George Norris* contain 97 cases of ligature of the external iliae 
artery for aneurism, 71 of which were cured and 26 died. Cutter} has 
collected 30 cases of ligation of this vessel for aneurism, with 19 cures and 
11 deaths. 

The primitive iliac has been ligated for the cure of aneurism, chiefly of 
the external iliac, 31 times, with 22 deaths and 9 recoveries. The abdominal 
aorta has been tied seven times for aneurism of the common and external 


* Norris’s Contributions to Surgery, Philadelphia, 1874. 
+ American Journal of the Medical Sciences, New Series, July, 1864. 
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iliac arteries, and each time with a fatal result. The following table contains 
a brief summary of these remarkable operations. 


— 


Operation. Sex. | Age.| Result. Aneurism and Operation. 


1. Sir Astley Cooper,| Male. | 38. | Death in|The aneurism was connected with the iliac (left), 
1817. 40 hours.| but had become diffused in consequence of a 
rupture of the sac. The ligature was applied 
three-quarters of an inch above the point 
where the vessel divides into the primitive 
iliacs. The aorta was reached by an incision 
to the left of the umbilicus, opening the pa- 
rietal peritoneum, pushing aside the coils of 
intestine, and reaching the artery by scratch- 
ing an opening through the visceral layer 
of the peritoneum; a distal ligature had been 
previously applied to the external iliac in this 
case. 
2. James, 1829. Male. | 44. |Death in| External iliac aneurism. The vessel had been 
3hours.| tied on the distal side of the sac. The aorta 
was tied five lines below the inferior mesenteric 
artery, by opening the peritoneum in front. 
3. Murray, 1834. Male. | 33. |Death in| External iliac aneurism of the right side; the 
23 hours.) limb was threatened with mortification in 
consequence of pressure on the pelvic blood- 
vessels by the great size of the sac. The aorta 
was approached from the left side, the incision 
being made from the anterior extremity of 
the tenth rib to the anterior superior spinous 
process of the ilium, the vessel being exposed 
behind the peritoneum ; tied three lines above 
its bifurcation. 
4, Monteiro, 1842. Male. | 31. |Death in|False aneurism, caused by rupture of the upper 
10 days.| part of the femoral, the blood diffusing itself 
through the pelvis and the thigh. Incision 
similar to that of Murray, and the aorta se- 
cured behind the peritoneum, four or five lines 
above its bifurcation. 
5. South, 1856. Male. | 28. | Death in|Aneurism very large, involving both the external 
43 hours.| and the common iliac arteries. The vessel was 
tied above the peritoneum. 
6. McGuire, 1868, Male. | 30. |Death in|} Aneurism involved the left external iliac, and 
11 hours.| both primitive iliacs. The sac gave way dur- 
ing the operation. The ligature was applied 
to the aorta near to the inferior mesenteric. 
7. W. Stokes, 1869. Male. | 50. |Death in|Iliac aneurism. The vessel was tied behind the 
13 hours.| peritoneum, though the latter was slightly 
wounded in the operation. 


There are no difficulties which the hand of the surgeon will not brave when 
there is the faintest prospect of saving human life; but there is a point where 
the unalterable laws of structure.are superior to the art of the operator, and 
where his hand must be stayed. This point, it is thought by some, has been 
_reached in reference to ligation of the abdominal aorta for the cure of an- 
eurisms ; and yet I am unwilling to believe that seven failures constitute a 
sufficient argument for a dogmatic condemnation of this operation. Had 
such precedents been allowed to go unchallenged when applied to the surgical 
diseases which fall within the domain of gynecology, a vast army of noble 
mothers would have been consigned, some to death, others to a seclusion 
even worse than death. No argument, in my judgment, short of the utter 
insufficiency of the collateral vessels to maintain the life of the inferior ex- 
tremities, can be sufficiently cogent to exclude the ligation of the ventral 
aorta from the pale of operative surgery. I should, therefore, in the event 
of undertaking the ligature of the common iliac for aneurism and findin 
on exposure of the parts that the extent of the disease necessitated either 
tying the aorta or abandoning my patient to certain death, have no hesita- 
tion in accepting the former alternative. ; 
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Aneurism of the Femoral Artery. 


Among aneurisms which are external in position, dilatation of the femoral 
artery comes next in frequency to that of the popliteal. Of the 551 cases 
of aneurism recorded in the tables of Crisp, 66 were of the femoral artery: 
of these 61 were males and 5 females. The disease is equally common 
on either side. Considered in connection with aneurism, there are only 
two surgical divisions of the femoral artery, namely, that portion of the 
vessel which corresponds to Scarpa’s triangle, or from Poupart’s ligament to 
the point where the adductor longus is crossed by the sartorius muscle, and 
that portion from the last-named muscle to the aponeurotic canal of the ad- 
ductor magnus. Of 88 aneurisms of the femoral,* 55 occupied the first of 
the surgical divisions above named, and 33 the second. In 50 cases in which 
the limb is mentioned, 24 were on the right side and 26 on the left. The 
largest number of cases occurred in the decade between thirty and forty, and 
among the laboring population. Malgaigne’s statistics include 68 cases of in- 
guinal aneurism, and in 48 of these the disease was 25 times on the right 
side, 21 times on the left, and twice on both sides. 

The term “femoro-popliteal aneurism” is in most instances a misnomer, 
if by it is meant that the disease begins in the femoral and extends to the 
popliteal artery. In my experience the reverse is the case, the aneurism 
commencing in the popliteal and gradually involving the femoral. 

Symproms.—The signs which indicate aneurism of the femoral artery do 
not materially differ from those which are present when the disease is situ- 
ated in other vessels. There is a gradually-enlarging tumor imparting the 
characteristic pulsation to the hand, the movement being often visible to the 
eye, together with a distinct thrill and blowing sound heard on applying the 
ear over the surface of the swelling, 

Diacnosis.—Most of the cases of aneurism in which errors of diagnosis 
have been committed have been connected with the femoral artery, and in 
every instance the aneurismal swelling was supposed to be an abscess. It is 
impossible that such a mistake can occur if a careful examination of the 
tumor be made. In all cases of aneurism, though the pulsation may some- 
times be masked, the existence of a bellows murmur and a thrill can always 
be detected by the ear, either with or without the aid of the stethoscope. 
Further, it may be observed that pressure on the femoral or on the ex- 
ternal iliac artery will not only arrest the pulsation and the sound, but will 
also sensibly diminish the size of an aneurismal swelling, whereas in abscess 
the size of the purulent collection will not be affected by interrupting the 
circulation. There is also in abscess, usually, a history of tenderness, red- 
ness, and induration, succeeded by central pointing and softening, symptoms 
which do not, as a rule, belong to aneurism. In a psoas abscess which finds 
its way to the thigh there is an absence of visible inflammatory phenomena, 
in which respect some resemblance may be said to exist between this disease 
and femoral aneurism; but the position of the former, being external to the 
blood-vessels, renders the distinction quite apparent. 

EXTENSION oF THE DisEAsE.—When the aneurism is situated in the upper 
part of Scarpa’s triangle it may gradually involve the external iliac artery 
by passing beneath Poupart’s ligament into the pelvis, the resistance of the 
ligament causing a constriction of the sac and giving to the latter an hour- 
glass shape. 

TREATMENT.—Femoral aneurism is treated by compression, by flexion, and 
by ligature. 

Compression, in a large proportion of cases, if judiciously employed, will 
effect a cure. In three instances in succession I was able to bring to a favor- 
able termination aneurism of the femoral at periods varying from twenty- 
four to forty-eight hours. Flexion by bending the thigh upon the abdomen 
has also succeeded in curing the disease. 


* Hunter’s manuscript collection. 
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Ligation —In 88 cases of femoral aneurism* the external iliac was tied 39 
times, with 31 successes. In 4 of these successes the cure was completed only 
after amputation in 2 cases in consequence of gangrene, and in 2 others 
after distal ligature and distal pressure in order to control hemorrhage. Of 
the 8 fatal cases, 1 died from secondary hemorrhage and 3 from gangrene ; 
in 4 no cause was assigned. In the 66 cases of femoral aneurism tabulated 
by Crisp, and to which reference has been previously made, the external iliac 
was tied 43 times, and the latter vessel together with the femoral twice; 35 of 
these operations were successful and 10 unsuccessful. Of the latter, 3 died 
from hemorrhage, 2 from sloughing of the sac, 2 from gangrene, 1 from ex- 
haustion, 1 from tetanus, and 1 without any known cause. In 33 cases the 
femoral was ligated 19 times, with the following result: 7 recovered, 9 died, 
in 2 the termination was not recorded, and in 1, though the patient re- 
covered from the ligature, the pulsation returned in the sac. In the fatal 
cases the principal cause of death was secondary hemorrhage. With the 
surgeons of Dublin the results after ligating the femoral artery for femoral 
aneurism and for wounds have been singularly favorable, 11 recoveries and 2 
deaths having followed 13 operations. The same may be said of the 12 
cases recorded by Crisp in which the femoral artery was tied, all of which, 
with three exceptions, recovered. It must be observed, however, that in 
the record of these ligations the portion of the vessel secured is not always 
stated. The experience of Mott was also highly favorable to this operation. 
Erichsen states that of 12 cases of ligature of the common femoral for aneu- 
rism but 3 were successful; secondary hemorrhage followed in 9, proving 
fatal in 3 instances, and in 6 being controlled only by ligature of the external 
iliac. The difference in point of fatality between the ligature of the external 
iliac and that of the femoral in this aneurism is very striking, and is to be 
referred to the uncertainty attending the safe detachment of a thread from 
the femoral when applied so near the origin of a large trunk like the pro- 
funda femoris. 

When the aneurism is situated in the thigh, not higher than the apex of 
Scarpa’s triangle, unless the vessel proves to be unsound the ligature should 
be applied between the sac and the profunda femoris; but when higher than 
this,—that is, nearer to Poupart’s ligament,—or when the walls of the artery 
are in an atheromatous condition above the aneurism, the alternatives are 
left of tying the vessel above the profunda femoris, or of securing the external 
iliac; and since to decide this important question will require a more ex- 
tended experience in these two operations than is at present possessed, 
while I give the preference to the latter operation, I am not prepared to 
condemn a further trial of the former. 


Aneurism of the Profunda Femoris Artery. 


Aneurism of the profunda femoris is exceedingly rare. In one case I have 
seen this vessel participate in the dilatation of the femoral. Erichsen men- 
tions five cases, and Bryant one. 

The symptom attending such an aneurism is the existence of a deeply- 
situated tumor, commencing about two inches below Poupart’s ligament, or 
at the origin of the deep femoral, and extending down towards the middle of 
the thigh, having a strong pulsation, accompanied with a thrill and blowing 
sound. The beat of the superficial femoral can be discovered in front of 
the tumor, and its independence of the latter may be ascertained by raising 
the vessel between the thumb and fingers from the aneurism. In two 
instances I have seen large malignant growths develop in this region of 
the thigh which might from their great vascularity and their relation to the 
femoral artery have been readily mistaken for aneurism, in consequence of 


* Hunter’s manuscript collection. 
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the pulsation which permeated their structure; but in neither was there either 
thrill or bruit. 

TreatmMent.—Aneurism of the profunda femoris is favorably situated for 
the treatment by compression, either digital or instrumental. The former 
is to be preferred, and should be applied to the common femoral immediately 
below Poupart’s ligament, or to the external iliac above. In this way Erichsen 
succeeded in curing in twenty-four hours a case which came under his care 
at the University College Hospital. If pressure fails, a ligature should be 
applied to the femoral artery between the origin of the profunda and Pou- 
part’s ligament. 


Aneurism of the Popliteal Artery. 


Aneurisms of the popliteal constitute a very large proportion of all encoun- 
tered by the surgeon, that artery being more frequently attacked by the dis- 
ease than any other vessel of the body except the thoracic aorta. Of 84 
cases of popliteal aneurism,* 41 were on the right side and 43 on the left 
side; and of 143 examples of the same disease, 123 were in males, 8 in females, 
and in 12 the sex was not stated. The largest number of cases (70) occurred 
between the ages of thirty and forty; though instances of the disease have 
been observed as early as the twentieth year of life, and in one case, men- 
tioned by Syme, it occurred at seven years. Not unfrequently popliteal aneu- 
rism affects both vessels simultaneously. This was the case 11 times in 137 
cases of the disease recorded by Crisp. 

There are a number of circumstances which render this artery peculiarly 
liable to aneurismal dilatation. These are the slight degree of support which 
the vessel receives from the loose tissue that occupies the ham, the abrupt 
bends and severe stretching to which it is subjected in the movements of 
flexion and extension, and its alleged unusual liability to atheromatous de- 
generation. 

Occupation is thought to exercise a determining influence in the production 
of this aneurism. According to Crisp, sailors and soldiers are most exposed 
to the disease. I do not think, however, that the records of Philadelphia 
hospitals will sustain this statement. The cases of popliteal aneurism which 
I have seen have been distributed about equally among tailors, miners, watch- 
men, and common laborers. 

Draenosis.—Little difficulty is usually experienced in establishing the ex- 
istence of popliteal aneurism. It is quite common for patients suffering from 
this affection to be able to specify. the very moment at which the accident 
occurred. A sharp pain in the ham, or a feeling as if a severe blow had been 
received from an unseen missile, is the recognized manifestation which has 
often been mentioned when persons laboring under the disease have detailed 
to me the history of their cases. Abscess, enlargement of the popliteal glands, 
and enlargement of the burse which lie under the heads of the gastrocnemius 
muscle, are the diseases with which aneurism of this region has been con- 
founded. In none of these, however, does either thrill or murmur exist; in 
none is the bulk of the swelling affected by pressure upon the femoral artery ; 
and in none is the pulsation expansive, phenomena almost always associated 
with aneurism. The existence of inflammatory signs which belong to abscess, 
and which are exceptional in aneurism, will likewise aid in establishing the 
diagnosis between these two affections; and should any doubt, after such 
considerations, still linger in the mind of the surgeon, it may be resolved by 
the use of a very delicate exploring-needle, which will reveal, in case of ab- 
scess, Some drops of pus; in the case of a bursa, a honey-like fluid; but which, 
if the tumor is aneurismal, will draw off a certain amount of blood. 

TERMINATION.—Popliteal aneurism, when allowed to progress without in- 
terference, will cause marked weakness and pain in the leg, from pressure 
against the popliteal nerve, erosion of the femur, edema from obstruction to 
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the flow of blood through the companion vein, mortification of the parts 
below the tumor, and not unfrequently to rupture, the sac discharging its 
contents into the cellular tissue of the ham, or even into the tibio-femoral 
articulation. In a few instances the disease has undergone a spontaneous 
cure. 

TREATMENT.—Compression—The success which has attended pressure in 
the treatment of popliteal aneurism renders it always desirable to give this 
method precedence over all others. In seven successive cases I have suc- 
ceeded in effecting perfect cures by digital compression. The pressure should 
be made, in the manner already detailed in my general remarks upon the 
treatment of aneurism, over the femoral immediately below Poupart’s liga- 
ment, where, from its superficial situation, the circulation through the vessel 
can be most easily arrested. Should the surface of the skin become tender, 
the pressure may be shifted to another point lower down, always observing 
to dust the surface compressed with finely prepared chalk. A sufficient num- 
ber of assistants must be on hand to relieve one another, and, in order that 
the patient may be able to endure the treatment, morphia should be injected 
under the skin in such quantities and at such intervals as to prevent any 
severe pain or marked restlessness. Pressure is often applied by instru- 
mental means, and may be advantageously assisted by flexion. The degree 
of success attending the method by compression may be approximately 
determined, when I state that out of 403 cases of popliteal aneurism treated 
by compression, which I have collected from various sources noticed below, 
250 were cured.* The longest time required for the cure of any one of these 
aneurisms was forty-one and a half days, and the shortest period seventy-six 
minutes. 

Ligation.— Until the time that the Hunterian operation was introduced for 
the cure of popliteal aneurism, ligation had proved so unsuccessful that am- 
putation was regarded by some surgeons as offering the best prospect of a 
cure. When, however, the superiority of the proximal ligature was estab- 
lished, the plan of Hunter supplanted, until the introduction of compression, 
all other modes of treatment. 

The femoral should be exposed at the apex of Scarpa’s triangle, and tied 
with the animal thread, both ends of which must be cut off and the wound 
immediately closed. In 110 cases in which the Hunterian operation was 
performed for the cure of popliteal aneurism, 91 proved successful, and 7 
others recovered after amputation of the limb, the ligature having been first 
used.t+ In 278 cases of ligation for the same disease, which I have gathered 
together from various sources, chiefly from the same collections as have been 
named under the head of compression, 173 were perfectly cured. The tables 
of Norris contain 153 cases of true popliteal aneurism for which the femoral 
artery was tied, 112 of which were cured. Four of the successful cases re- 
quired amputation, in consequence of mortification following the use of the 
ligature. Of the 41 fatal terminations, 20, or one-half, were caused by 
gangrene. Morton, in recording the ligations done in the Pennsylvania 
Hospital for popliteal aneurism from 1835 to 1868, mentions 5 cases, all of 
which recovered.{ It will be perceived that the tables of Norris, when 
studied with reference to the fatality attending ligation of the femoral for 
popliteal aneurism alone, yield a much more favorable percentage of cures 
than do statistics based upon ligation of the same vessel for aneurism other 
than popliteal and for hemorrhage from different causes. 

Acupressure has been used in a few cases of the disease with success by 
Dr. Cheever, of Boston, Mr. Henry Lee, and others. 

Occasionally it may be found necessary in popliteal aneurism, where the 
femoral artery is diseased, or in consequence of hemorrhage following the 


%* Prager Vierteljahresschrift, 1869; also Lancet, 1855, vol. i. p. 210; 1858, vol. i. p. 192; 1875, 
vol. i. p. 589; also Hunter’s manuscript collection, 1877. 
Crisp’s Diseases of the Blood-Vessels, p. 226. 
American Journal of the Medical Sciences, April, 1876. 
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separation of the ligature from this vessel, to tie the external iliac. A very 
remarkable case of this kind was recently under my care. The patient was 
a stout farmer, thirty-four years of age, apparently healthy, but had led a 
somewhat dissipated life. Four years previous he had, after lifting a heavy 
weight, felt something give way, shortly after which a tumor appeared in the 
ham. ‘The pain and large size of the swelling induced him to seek surgical 
relief. Pressure, after some days of preliminary treatment, was tried, with- 
out success, and following this the Esmarch bandage was applied for one 
hour, with no better result. After allowing the patient a few days’ repose, I 
ligated the femoral artery, with the catgut thread, at the point where the 
vessel is crossed by the sartorius muscle. All pulsation immediately ceased in 
the tumor. Nine days after, secondary hemorrhage occurred. The wound 
was opened, and the bleeding found to proceed from a perforating ulcer in 
the femoral above the ligature. No coagulum whatever existed in the vessel. 
The artery was tied above and below the opening, and the wound again 
closed. Hight days after the second ligation another hemorrhage took place, 
when the wound was again opened, and an ulceration discovered in the pro- 
funda femoris. The vessel was tied above and below the lesion, and the 
wound closed a second time. Everything progressed favorably for eleven 
days, when the bleeding was renewed, at which time the femoral, in my ab- 
sence, was tied by Dr. Hunter. For fourteen days following this operation 
the patient did well. On the evening of the fourteenth day the hemorrhage 
was renewed, but was promptly controlled by pressure. Indeed, at no time 
was any large amount of blood lost, as the man was carefully watched by 
the nurse and assistants day and night. I now proceeded to ligate the ex- 
ternal iliac artery, and during the operation noticed that the blood remained 
fluid in the vessel down to the point of the last ligature on the femoral. The 
day following the dceligation of the external iliac, a profuse flow of blood 
took place from the wound on the thigh, which I found proceeded from 
the obturator artery. This bleeding vessel was secured, and nothing of im- 
portance occurred for five days, when an unusually violent hemorrhage 
ensued, in the night, from the thigh, and, as it was found impossible to 
arrest it, the common iliac was tied by Dr. Hunter. Though the patient 
in this last attack lost a considerable amount of blood, he promptly rallied, 
and had no return of the bleeding until the lapse of seven days, when a 
sudden flow was seen issuing from the opening in the abdominal walls. An 
abdominal tourniquet, which had been previously provided, was quickly 
screwed down; but too late. The patient expired in a few minutes after the 
hemorrhage was discovered. The post-mortem revealed the existence of an 
ulcer, which had opened the common iliac above the ligature, and through 
which the blood had escaped. 

Cases of double popliteal aneurism should be first treated singly by com- 
pression; but if this plan fails, and it becomes necessary to resort to the liga- 
ture, the two femorals should not be tied simultaneously, but consecutively. 
In a case of double popliteal aneurism which was under my care in 1867, 
I effected an entire cure by digital compression. 

Mortification of the limb—When, after the ligation of the femoral, mortifi- 
cation ensues, and shows an unmistakable tendency to extend, amputation is 
the only resource, and one which offers the patient a very fair chance of re- 
covery. 


Aneurism of the Tibial Arteries. 


Aneurism of the tibial arteries is exceedingly rare. Two examples of the 
disease, affecting the posterior tibial, are contained in the tables of Crisp, 
and one of the same artery is in the collection of Norris. In 1875 I saw a 
case of spontaneous aneurism of the anterior and posterior tibial arteries, 
in consultation with Dr. De F. Willard, of this city. The patient was a 
man sixty-five years of age, and attributed the presence of the tumor to 
a long walk. At each cardiac systole the head of the fibula was driven 
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violently outward, and the whole calf pulsated visibly. The aneurism was 
eured in thirty-two hours, by digital compression.* Traumatic aneurism is 
more common than the spontaneous, and may be produced by gunshot or 
punctured wounds of the leg. 

TREATMENT.—In the spontaneous form of the disease, pressure of the 
femoral, as in popliteal aneurism, should be first tested, and, if unsuccessful, 
it will be proper to expose the vessel and apply a ligature on both the proxi- 
mal and the distal side of the sac. In the traumatic variety, after the failure 
of compression, the femoral artery must be compressed by a tourniquet, after 
which the swelling should be thoroughly exposed, the extravasated blood 
removed, and the torn vessel tied above and below the lesion. 


* Philadelphia Medical Times, September 25, 1875. 
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LIGATION OF ARTERIES. 


General Observations.—No operation upon the human body demands greater 
skill or more exact anatomical knowledge than does the ligation of the great 
arterial blood-vessels. The most elaborate diagrammatic illustrations, together 
with the minutest detail of every step necessary for the execution of such a 
work, can never take the place of the dissecting- and the operating-room. 
These constitute the gymnasium where the student must train before he pre- 
sumes to attempt operations of so delicate a nature as those which constitute 
the subject of the present chapter. The surgeon, before undertaking to expose 
and ligate one of the principal arteries of the body, should possess an accu- 
rate knowledge of the surface or artistic anatomy of the region to be tray- 
ersed, which includes all the depressions, elevations, lines, and prominences 
that belong to its external configuration. He should be acquainted not onl 
with all the anatomical components of the surgical regions, but also with their 
exact order and the relations which they sustain to one another. All abnormal 
distribution of vessels should also be understood. In fine, his knowledge of 


special and topographical anatomy should be so thorough that at any moment. 


he can reproduce a mental picture of each particular region before a single 
incision has been made. 

Instruments.—The instruments required for the ligation of arteries are one 
or two scalpels, two forceps, one grooved director, an eyed probe, retractors, 
a tenaculum, three or four forms of the aneurismal needle, catgut or silk liga- 
tures, and a tourniquet. These instruments are represented in the cuts on 
the opposite page (Figs. 403 to 411). For dressing the wound after the 
operation, there will be required a needle, silver wire, adhesive plaster, com- 
presses, and rollers. 

As the mariner drives his ship towards some desired haven, and nears the 
point of his destination, every indentation and salient point of the coast- 
line is scanned with interest ; but it is only the signals which stream from 
the towering light-house or the floating buoys which command his explicit 
faith. So it is with the surgeon who carries his operation into regions of the 
body surrounded on every side with important life-organs: every structure 
has to him a significance, but there are one or two points distinguished from 
all others, towards which he invariably and instinctively turns for light in 
every moment of perplexity or of doubt. These referential points are gener- 
ally some prominence of the skeleton, or the border of some tendon or muscle, 
selected, above all others, in consequence of invariability and fixedness of 

osition. 
: Prerequisites for the ligation of arteries—The following rules may be pre- 
sented for the guidance of the operator in the ligation of vessels: 

1. There must be a distinct recognition of the position and course of the artery 
to be tied. 

To one very familiar with his art this knowledge becomes an intuition. The 
eye glances over the surface, and a line is drawn mentally in the direction of 
the vessel. ‘To those, however, who are less familiar with the subject, it may 
be necessary to draw real lines between well-known points which, from ex- 
perience, have been found to indicate the course of the artery. The muscular 
swells and the intermediate depressions also convey important information, 
as the arteries occupy the intermuscular spaces, or follow a direction corre- 
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sponding to the borders of certain muscles. In order to render the latter 
prominent, it will sometimes be necessary to vary the position of a part. To 
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Eyed probe. 


Forceps. Grooved director, 
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make either the border of a muscle or the extension of lines truly valuable, 
the part observed or measured must be placed in the proper position, and not 
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Cooper’s aneurismal needle. 


Fie. 411. 


Tourniquet, Parrish’s aneurismal needle, consisting of a handle and a stem, 

with a number of needles of different curves. These have an eye 

ig near each extremity, and can be screwed to or detached from 
the stem of the instrument at pleasure. 


afterwards changed during the operation, Neglect of these points may lead 
the operator wide of his mark. 

Another valuable means by which to localize an artery is the use of press- 
ure, with a view to detect its pulsation. This pressure should be as direct as 
possible, should be made with the fingers of one or both hands (Fig. 412), and 
with no more force than is absolutely necessary to acquire the information, 
as when pressure is made obliquely to the surface or with undue power the 
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vessel may be so far thrust out of its normal situation that, when the fingers 
are removed, the correspondence between the surface of the skin pressed and 
the artery is materially 
Fig. 412. changed from that which 
. existed where the pulsa- 

tion was felt. 

2. The exposure of the 
artery —The order of the 
superposition of tissues in 
the body is as follows: 
first, the skin or integu- 
ment; second, the super- 
ficial fascia, which con- 


adipose tissue; third, the 
deep fascia; and, fourth, 
The fingers searching for the vascular groove, and feeling for the pulsation the muscular structures 
' of the tery the thigh tae as an iNastrstion: : and the intermuscular con- 
nective tissue. The first 
three strata should be divided separately, the second and third layers always 
being raised upon the director before being incised. A difference of opinion 
exists in regard to the direction in which the incision of the tegumentary and 
other planes of tissues should be made; some advocating their division parallel 
with, and others obliquely to, the course of the vessel to be exposed, the 
middle of the wound answering to the part of the artery to be ligated. As 
a rule, I much prefer an incision parallel with the direction of the vessel, as 
the subsequent apposition of the sides of the wound is more easily effected 
than when it is made oblique. When, however, the operator has some dis- 
trust as to the accuracy of his anatomical knowledge, it is better to adopt 
the latter plan in regard to the skin and superficial fascia, as by so doing he 
. will be more likely 
Fia. 418. to reach the vessel. 
: To prevent the skin 
from sliding when 
being divided by the 
knife, it should be 
fixed by the thumb 
and finger of the 
other hand. (Fig. 
413.) The skin, and 
i RUIN the superficial and 
The skin fixed by the fingers of the left hand while the first incision is being made. deep fascize, should 
be incised to an equal 
extent. Any vessel which may bleed persistently during the preliminary 
incisions must be tied, so that there shall be no blood to embarrass the future 
steps of the operation. 
Another very important point is to ascertain the intermuscular fissure which 
leads down to the artery. This can generally be recognized before opening 


the deep fascia, if the latter be properly cleaned. The fissure will appear as’ 


a slightly yellow or fatty line. Another guide, which I have found of great 
value, is the presence of small vessels which. coming up from the artery in 
question, perforate the deep fascia immediately over the intermuscular fissure 
to be opened. 

The line being determined, the deep fascia should be raised on the director 
and divided. This accomplished, the cutting edge of the knife is no longer 


to be used. The intermuscular space must be opened by running the director, _ 


the handle of the scalpel, or the finger upwards and downwards, and break- 
ing up the loose cellular tissue until the sheath of the vessels is reached. 
In order to identify the latter, the pulsation of the artery can generally be 


sists of eonnective and 
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felt; if not, it will become necessary to refer to other anatomical parts, as 
nerves, veins, or prominences belonging to the skeleton, which are known to 
have a definite relation to the vessels. 

3. Opening the sheath—That this may be done with entire safety, the inter- 
muscular space should be widened, by 
introducing on each side a retractor and Re ac 
drawing its sides apart. (Fig. 414.) If 
the wound is deep, it may be necessary 
to notch the fascia on each side, in order 
to admit of its free retraction. The 
sheath being exposed, a little fold of the 
membrane should be picked up with the 
forceps and divided, with the knife held 
in such a manner that the cutting edge 
will be directed away from the vessel. 
(Figs. 414 and 415.) The little opening 
made by the bistoury should be next en- 
larged, by introducing the point of the 
director and moving it upwards and 
downwards on both sides of the ar- 
tery until the latter is completely iso- 
lated from its companion vein or veins. 
In accomplishing this part of the opera- 
tion, no more disturbance of the sheath 
is allowable than will answer for the TRAE AS homl 
passage of the ligature. This is not an gparr'while the sheath of the vessels is being 
unimportant requirement. If it is dis- opened. bess 
regarded, and the membrane extensively : 
lacerated, the nutrition of the vessel will be disturbed, which may interfere 
with the safe detachment of the ligature from its walls or cause a’ diffused 
perivascular abscess. 

4. The recognition and deligation of the artery—Though the artery can 
generally be recognized by its 
pulsation, yet sometimes this Fre. 415. 
may not be present, or may be 
so faint as to create a doubt 
in regard to the identity of 
the vessel, and then the sur- 
geon must satisfy his mind by 
other tests. Arteries have fre- 
quently been confounded with 
tendons, veins, and nerves. 
Tendons, from being almost 
pearly white and of a dense 
consistence, are in striking W)) 
contrast with arteries, which PO 0 cust. 
have a buff color and are com- Raising a fold of the sheath and dividing it with a knife. 
pressible. The thin walls of Au 
veins and the deep blue color of the blood, visible through their coats, are 
sufficient to distinguish them from arteries, the walls of which are thick 
and opaque. The closest resemblance exists between an artery and a nerve. 
The latter, however, rolled between the thumb and finger, imparts only the 
sensation of a solid cord, while the former, treated in the same manner, 1s 
flattened, and conveys the feeling of two surfaces sliding on each other. In 
a patient not under the effect of an anesthetic it would, of course, be easy to 
discriminate between the two, from the painful sensations awakened by 
pinching the nerve. The recognition and isolation of the artery being com- 
pleted, it should be raised on the director, along the groove of which may be 
next passed a probe bearing a ligature. The thread being disengaged, both 
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director and probe should be withdrawn, and the trunk raised and compressed 
between the thumb and fingers before tying the thread, in order to ascertain 
that the pulsation is arrested below, and that no other structure is included 
with the vessel in the ligature. In some instances it will be found more 
convenient to pass the ligature by means of some one of the different needles 
already described, at the same time favoring the passage by making counter- 
pressure with the finger against the point of the instrument. Whatever in- 
strument is used for this purpose, the point should be blunt, and it should 
always be introduced between the artery and the vein, so that the latter shall 
not be wounded. 


Ligation of the Innominate Artery. 


Surgical anatomy.—The innominate artery is the largest branch given off 
from the arch of the aorta. In length it varies from an inch and a half 
to an inch and five-eighths. Rising trom the commencement of the trans- 
verse portion of the arch of the aorta, it inclines gently to the right side, and 
at the sterno-clavicular articulation divides into the right carotid and subela- 
vian arteries. By extending the neck, the innominate can be drawn up and 
rendered more superficial. 

Enumerating the parts from the surface inwards, in front of the vessel lie 
the skin, superficial fascia, deep fascia, sternum, the great transverse and 
inferior thyroid veins, the remains of the thymus gland, the sterno-hyoid 
and sterno-thyroid muscles ; behind, the artery rests upon the trachea; on its 
left side are the left carotid and a remnant of the thymus gland; and on 
the right side are the right innominate vein, the right pneumogastric nerve, 
and the inner surface of the summit of the pleura. The artery is occasion- 
ally the subject of an irregularity, both in its division and in its course. The 
bifurcation may take place above or below the sterno-clavicular articulation ; 
the first is most common: either of these departures from the normal point 
will necessarily affect its length, it being longer in the first and shorter in the 
second case. In one instance in a subject whose neck I was dissecting, I ob- 
served the innominate to ascend perpendicularly out of the chest and pass 
up directly in front of the trachea, almost to the cricoid cartilage, before 
turning to the right side. The brachio-cephalic branches in this case were 
given off just as the vessel left the trachea. There are cases in which the 
innominate gives off both the right and the left carotid and the right sub- 
clavian arteries, and in rare instances the vessel has been absent. 

Ligation —There are two incisions for the ligation of the innominate,—the 
L-shaped and the linear. The first was the one employed by Dr. Mott, and 
the second has been recommended by King and by Manec, neither of whom, 
however, ever tied the vessel. By the last method the parts are divided along 
the anterior edge of the sterno-cleido-mastoid muscle. It is simply an im- 
practicable procedure, and need not be described. 

Method of Mott—The patient is placed on his back, with the head well 
thrown back and a little inclined to the left side. The surgeon, stationed 
on the right side, makes a horizontal incision two inches and a half long 
through the skin, superficial fascia, and platysma myoides muscle, com- 
mencing at the median line of the neck, half an inch above and parallel with 
the top of the sternum and the clavicle. A second incision of the same 
lefigth is carried down along the anterior margin of the sterno-mastoid muscle 
until it joins the first at the top of the sternum. The sternal and most of 
the clavicular origin of the sterno-cleido-mastoid muscle is next separated 
by a director from the underlying fascia, is divided by an incision in the direc- ~ 
tion of the one first made, using the finger passed beneath the muscle as a guide, 
and is turned out of the way. Pressing aside the thyroid veins, the sterno- 
hyoid and thyroid muscles are now to be carefully raised on the director and 
ewt across. A little scratching with the director will reveal the sheath of the 
right carotid, which should. be opened and the artery traced down until the 
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innominate is reached. At this stage commences the most difficult and dan- 
gerous part of the task, namely, the safe isolation of the artery and its deli- 
gation. In using the director for the purpose of denuding the vessel, the 
utmost care must be observed to avoid the right and left innominate veins, 
and, in passing the ligature, not to injure the pleura. 

History of ligation of the innominate——The idea of ligating the innominate 
artery was first conceived by Allan Burns. This anatomist was satisfied 
that the collateral vessels, even in the absence of so large and important a 
channel as the brachio-cephalic, would be sufficient to supply the head, neck, 
and upper extremities with blood. 

The innominate artery was first tied by Dr. Valentine Mott, of New 
York, in 1818, for subclavian aneurism, in a male patient fifty-seven years 
old. The ligature separated on the fourteenth day. Two attacks of sec- 
ondary hemorrhage followed, the one on the ninth and the other on the 
twenty-third day, from the effects of which the patient died on the twenty- 
sixth day. The ligature was found to have cut its way through the vessel 
by ulceration, but no clot had formed to close up its canal. 

The second operation was performed by Graefe, in 1822, on a man like- 
wise suffering from subclavian aneurism. The ligature separated on the 
fourteenth day, and the patient survived sixty-seven days, perishing finally 
from hemorrhage. 

The third ligation was made by Norman, in 1824, for subclavian aneu- 
rism: he lost his patient in-sixty hours, from acute pericarditis. 

The fourth operation was done by Arendt, also in 1824, and proved fatal 
on the eighth day, from a rapid inflammation of the sac and pleuro-pneu- 
monia. 

The fifth operation was performed by Hall, in 1830. It was attended 
with great difficulty, in consequence of the diseased condition of the vessel, 
which was wounded during the act of denudation, and for which the wound 
had to be tamponed. The patient died on the fifth day. 

The sixth operation was done by Bland, in a man thirty-one years of 
age. The patient died on the eighteenth day, from the effects of a hemor- 
rhage occurring the day previous. In this case the carotid and the innomi- 
nate were closed by coagula, but the subclavian remained pervious. 

The seventh operation was executed in 1837, by Lizars. The ligature 
separated on the seventeenth day, and on the twenty-first day death occurred 
from hemorrhage. 

The eighth operation was done by Hutin, in 1842. In this case there 
had been a previous wound of the axillary artery, for which the subclavian 
artery had been tied; this had been followed by severe bleeding, to arrest 
which the innominate was ligated. The patient died in twelve hours after 
the deligation. 

‘The ninth operation was performed by Cooper, of San Francisco, in 1859, 
for aneurism of the subclavian and carotid arteries. The patient died on 
the ninth day, in consequence of blood-poisoning from disease of one of the 
kidneys. 

The tenth operation was also done by Cooper, in 1860, for subclavian 
aneurism. The ligature separated on the eighteenth day. Twenty-one days 
following, hemorrhage occurred, and on the forty-first day the patient died. 
In both the operations of Cooper a portion of the sternum and clavicle, an- 
swering to the sterno-clavicular articulation, was removed to admit of an 
easy access to the vessel. 

The eleventh operation, by Gore, was performed for axillary and sub- 
clavian aneurism. Death occurred on the seventeenth day, from hemorrhage. 

The twelfth operation, the most remarkable on record, was done by 
Smyth, of New Orleans. This surgeon, in consequence of a subclavian 
aneurism having a traumatic origin, tied simultaneously the innominate and 
the carotid arteries, the former a quarter of an inch below its division, the 
latter one inch above its origin. On the fourteenth day secondary hemor- 
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rhage took place, which was arrested by filling the wound with shot. Two 
other attacks of bleeding occurred on the thirty-third and fifty-first days, 
which were controlled in the same way as in the first instance. On the 
fifty-fourth day the hemorrhage was renewed, and at this time the vertebral 
artery was tied. After this the brachial artery became closed. In a few 
days, however, the circulation was restored in the arm, and the patient re- 
covered, 

The other cases of ligation of the innominate artery, attributed to Du- 
puytren, Lynch, Pirogoff, Bugalsky, and Peixotto, cannot be said to rest on 
evidence sufficient to entitle them to unqualified acceptance. IZf such opera- 
tions were really performed, they all, according to the testimony of those 
who refer to them, proved fatal. 

Four times the operation has been abandoned after the exposure of the 
vessel, in consequence of extensive disease in the coats of the artery and 
from other structural alterations, which rendered the ligation impracticable. 
These were the cases of Porter, Post, Hoffman, and Ashton Key. 

There are, therefore, twelve well-authenticated cases of deligation of the 
innominate artery, all, with a single exception, performed for aneurism, 


and all save one followed by a fatal result; or, if the five doubtful cases be — 


admitted, there have been seventeen ligations of this vessel, with one re- 
covery. The cause of death in every instance, with the exception of three, 
those of Norman and Arendt, and one of Cooper’s, was hemorrhage; and it is 
more than probable that had these patients escaped the accidents from which 
they died, they would eventually have perished in the same manner as the 
others. In none of the cases, save that of Gore, was there even an approxi- 
mation to a cure of the aneurism, and in this, though the sae was filled with 
coagulum, the tendency to hemorrhage was not lessened. Taking into account 
the close proximity of the innominate artery to the heart, the shortness 
of its trunk, the force of the circulation to which it is subjected, the evil 
effects of disturbing the cellular connections which link together so many 
important structures at the cervico-thoracic line, and the uniform fatality 
attending this ligation, I have no hesitation in saying that its claim to be 
accepted as a surgical procedure falls far short of that for the ligation of the 
abdominal aorta, and that it should meet with the unqualified condemnation 
of the profession. 


Ligation of the Common Carotid Artery. 

Surgical anatomy.—In consequence of the right primitive carotid artery 
having its origin from the innominate, and the left from the arch of the aorta, 
it follows that in their thoracic portions the surgical relations of the two 
vessels are not identical. The artery on the right side is shorter than the 
one on the left. The left vessel passes obliquely from its origin, into the 
neck, in front of the trachea, cesophagus, and the thoracic duct, with the 
remains of the thymus body, the left innominate vein, sterno-thyroid and 
sterno-hyoid muscles in front; on the right of the vessel lies the brachio- 
cephalic artery, and on the left are the left subclavian artery and pneumo- 
gastric nerve. After the carotid arteries enter the neck their relations on 
the two sides are identical: the description of one will therefore answer 
for both. Commencing at the sterno-clavicular articulation, the carotid passes 
upwards and backwards, resting on the transverse processes of the cervical 
vertebre, and in the direction of a line drawn from this point to the space 
midway between the angle of the jaw and the mastoid process of the tem- 
poral bone. The vessel becomes more superficial as it ascends the neck. 
- The artery divides into its two branches, the external and internal carotids, 
usually opposite the hyoid bone. This division may take place a little above 
or below this point. In rare instances the vessel has been known to divide 
shortly after its origin, and occasionally the vessels have been seen to arise 
from a common trunk. In front are the skin, superficial fascia, platysma 
myoides, deep fascia, sterno-cleido-mastoid, sterno-hyoid, sterno-thyroid, and 
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omo-hyoid muscles, descendens noni nerve, and anterior jugular, lingual, 
facial, and thyroid veins. Behind are placed the longus colli and rectus 
anticus major muscles, the sympathetic and recurrent laryngeal nerves, and 
the inferior thyroid artery. Internally are situated the trachea, eesophagus, 
larynx, pharynx, recurrent laryngeal nerve, and some branches of the in- 
ferior thyroid artery; and externally lie the internal jugular vein and the 
pneumogastric nerve, in the sheath with the artery. 

The vessel is crossed by the omo-hyoid muscle, and thereby divided into 
two surgical regions. The lower one, bounded by the sterno-cleido-mastoid, 
sterno-hyoid, and omo-hyoid muscles, is the anterior inferior cervical triangle 
of the topographical anatomist; and the upper one, bounded by the sterno- 
cleido, the omo-hyoid, and the base of the jaw, constitutes the anterior supe- 
-rior cervical triangle. 

As the omo-hyoid muscle crosses the sheath of the vessels about its middle, 
this part becomes important in a surgical point of view, and will be found 
to correspond accurately to a line drawn directly across the neck from the 
cricoid cartilage outwards. (Fig. 416.) When the surgeon is at liberty to 


Fia. 416. 


The carotid and its branches exposed. The sterno-cleido-mastdid muscle and the external 
jugular are drawn outwards by retractors. v, the internal jugular and its tributaries; c, the 
primitive carotid; h, the hyoid bone. The descendens noni rests in front of the vessels, 
though external to their sheath. Between the artery and the vein runs the pneumogastric 
nerve. The omo-hyoid is seen passing beneath the sterno-mastoid. 


elect his operation, the vessel should be tied at the upper border of the omo- 
hyoid muscle. 

Operation below the omo-hyoid muscle-——The patient should be placed in the 
recumbent position, the shoulder raised and thrown back, the head supported 
on a pillow and turned somewhat to the opposite side. An incision should 
now be made two and a half or three inches in length along the inner border 
of the sterno-cleido-mastoid muscle, terminating at the top of the sternum. 
(Fig. 417.) The skin, superficial fascia, and the platysma being divided, the 
deep fascia comes into view. Making a small opening into this membrane for 
the entrance of a director, it should be slit up to the full extent of the external 
incision, at the same time taking care that the anterior jugular, if present, 
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be not injured. At this stage of the operation a retractor should be inserted 
on each side of the wound and the parts drawn asunder. This done, another 
layer of the deep cervical fascia will be exposed, passing between the sterno- 
hyoid and sterno-thyroid muscles posteriorly and the sterno-mastoid ante- 
riorly. This will require to be 
Fie. 417. raised and opened, that the di- 
rector may be introduced, after 
which it should be carefully di- 
vided,—not torn, as is sometimes 
done, an injury well calculated 
to favor a deep, diffused sup- 
puration which may travel into 
the mediastinum or into other 
parts of the chest. If now the 
sterno-hyoid and sterno-thyroid 
muscles be drawn inward to- 
wards the trachea, and the 
sterno-mastoid outward,—which 
can be accomplished most easily 
by bringing the head a little for- 
ward,—the sheath of the carotid 
will be brought into view, lyin 
in front of which will probably be 
seen the descendens noni nerve. 
A little fold of the sheath should 
now be picked up with the for- 
ceps and divided, in doing which 
the edge of the knife should be 
directed forward. With the 
point of the director introduced 
through this opening the isola- 
tion of the artery is commenced, 
during which theinternal jugular 
vein, occupying the outer side of 
the sheath, will be seen alternately swelling and subsiding as the chest is con- 
tracted and dilated during the acts of expiration and inspiration. Cautiously 
separating the artery, on the inside from the pneumogastric nerve, and on the 
outside from the vein, the thread is next conducted around the vessel from 
without inward, so as to avoid injury to either nerve or vein. In passing the 
needle beneath the artery, it must not be forgotten that the sympathetic nerve 
is situated posteriorly, and, though external to the sheath, might be injured 
if this part of the operation were done in a careless manner. 

In cases where from any cause difficulty is experienced in exposing the 
artery in this region, the sternal part of the sterno-mastoid muscle may be 
cut across, and, if necessary, the sterno-hyoid and sterno-thyroid muscles 
may be treated in a similar manner. In one instance Mr. Key was obliged 
to divide the first-named muscle before he could secure the artery; and Mr. 
Porter, of Dublin, in another case, was able to tie the vessel close to its origin 
by dividing all of these muscles. 

Ligation of the common carotid above the omo-hyoid muscle—This operation 
is not only much easier of execution from the superficial position of the 
vessel, but is always to be preferred for the application of a ligature, unless 
some peculiarity in the case prevent. ’ 

Operation —The patient should be placed in the same position as when the 
vessel is tied below. An incision commencing one inch below the angle of 
the jaw should be carried down along the anterior border of the sterno- 
mastoid muscle, terminating half an inch below the cricoid cartilage. The 
superficial fascia, the platysma myoides, and the deep fascia are next to be 
divided consecutively.on the director and to the extent of the cutaneous 
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Lines of incision for the ligation of the different arteries 
of the neck, face, and first part of the axillary. 
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incision. Turning the edge of the sterno-mastoid muscle outward and 
bringing the head slightly forward, the intermuscular layer of the deep fascia 
can be next raised and divided, 
when the sheath of the vessels 
will be exposed, with perhaps 
the descendens noni nerve, and 
probably the communicans noni 
likewise. A small duplicature of 
the sheath being now raised with 
the forceps and cautiously opened, 
the director is to be inserted and 
the artery carefully separated 
from the companion nerve and 
vein, after which the needle, in- 
troduced between the artery and 
the pneumogastric nerve and the 
internal jugular, should be passed 
from without inward, carrying 
with it the ligature with which 
the vessel is to be tied. (Fig. 418.) 
The ligation of the primitive ca- 
rotid may be required for the 
cure of aneurism and of erectile 
growths, and also in consequence 
of lesions of the vessel itself, 
caused either accidentally or in 
the removal of tumors, in which ~ The sides of the wound held asunder by retractors, and the 
ease the thread should be ap- common carotid raised on the needle passed from without 
pita on both sides of the wound. popes Ate ld the pneumogastric nerve and the 
ying the carotid on account of : 
wounds of its branches cannot be regarded as a wise surgical procedure. 
Recurrent hemorrhage will be likely to follow. It may be laid down as a 
rule that in wounds of the arteries of the neck the only safe practice is to tie 
the injured vessel, not the trunk 
from which it arises, and always Fia. 419. 
with a double ligature, one on each 
side of the lesion. 

Collateral circulation.—W hen the 
blood-flow through the primitive ca- 
rotid isinterrupted by a ligature, the 
circulation is restored to the upper 
part of the neck and to the head by 
inosculation between the inferior 
thyroid arteries from the thyroid 
axis and the superior thyroid ar- 

-teries of the external carotids, 
and also between the ascending 
branches of the transversalis colli 
from the thyroid axis and the 
princeps cervicis from the occipital. 
(Fig. 419.) There is also a free (oles circulation after ligature of the common carotid: 
3 7 - a, ligature placed upon the carotid; b, thyroid axis giving 
communication between the inter- offa branch which runs inward, the inferior thyroid, and 
nal and the external carotid both  grewhlch pests outward the transversal colt the firs 
on the outside of and within the carotid of the same side, and the second communicating by 
: : its ascending branch with the princeps cervicis or descend- 
skull. It is these numerous inoscu- _ ing branch of the occipital at e, also from the external carotid. 
lations which explain the recur- 
rence of hemorrhage even after the ligature of the common carotid; and to 
meet this difficulty, at least so far as the communication between the two 
carotids is concerned, it has been suggested, and in one case successfully 
3 y 
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executed, by Dr. Gurdon Buck, of New York, to tie at the same time the 
common and the internal carotid vessels. 

The mortality following the ligation of the carotid has been very great, 
both in civil and in military surgery. Dr. Norris has tabulated 149 cases of 
ligation of the primitive carotid.* Of this number, 94 recovered, 54 died, 
and in 1 the result was not determined. These ligations were classified, and 
I arrange them in a tabular form, as follows: 


Disease. Cured. Recovered. | Died. Unknown. 
JATIQUPIBNG, sastssatsls+>sa2s0s eapestaruccestresaberionrernirarss >: 38 22 16 
WOUN GB, Siren sscahaoses canoonsbansmnsneaepatlaartrovenees akas 30 15 15 
Extirpation of tumors before and at the time of 
ELSIE Crp otsc ors twahe<swissciveetorseobaub sneha sihsacibs 18 12 6 
COTE UNA ANGOTIODA .sscctsssseeatngeispeo>-ss0;0. sarc eaess-50 6 6 0 
Erectile tumors or arterial varices of the head or 
TUCO caacpsiacasses vocssinecopate Ser aeGe tener casebaveves<aeks 31 23 8 
Cure or arrest of growth of other tumors............ il 6 5 
Brasdor’s operation for aneurism ......seeceseseeeseeees 15 10 4 1 
OUR sgeeistnes\scssenbrpmeshbareasre=tpcencubiensectenkan™ 149 94 54 1 


Dr. Pilz, of Breslau,} has collected 586 well-authenticated and 14 partially 
corroborated ligations of the common carotid, in all making 600, of which 
number 319 recovered, 259 died, and 22 were without known result. This 
would show 43 deaths in every 100 cases of ligation. Dr. Pilz has followed 
the classification of Norris in arranging the affections for which the vessel 
was tied, as follows: 


as = An eI 


| 
Disease. Cases. Cured. Died. Unknown. 

| Hemorrhage,........sscceseee oe LIE AS RARE mes A 228 94 128 6 

ANION TIS IIs seed sdseuechabersteenasesuseneovehsieocgecsinveerssess 87 55 31 1 \ 
MUUMNGY Eran ca cuanansss heiecuonentkpersnkhonsiceror=snsehsbivexbene 142 } Goreme 49 6 
MIKAITDAUION cc ocesue scusshoseoncssencsenisnne:bsecnpoacsnsnsee 71 38 25 8 

Affections of the nervous system........csccccscssereees 34 33 1 

Brasdor’s method for aneurism......ccccccecseseeseveee 38 12 25 1 
MUGAB cg cows cveuscasesstapabses couse ausvaretEbe ens ¥spiers 600 319 259 22 


An analysis of both Norris’s and Pilz’s tables shows that the danger of 
carotid ligations does not depend so much on the size or location of the 
vessel as on the character of the disease for which the operation is done. Thus, 
out of 40 ligations for the cure of cerebral disease (such as epilepsy, etc.), 
included in the two tables, all recovered from the operation save 1, while of 
125 in which the artery was tied for aneurism, 47 died. In a list of 30 cases, 
tabulated by Dr. Morton, in which the common carotid was ligated for the 
cure of intraorbital aneurism, 27 recovered and 3 died,{—another illustra- 
tion of the comparative harmlessness of the operation in instances where the 
disease does not affect the soundness of the vessel. 

Between the years 1836 and 1876 the primitive carotid was ligated in the 
Pennsylvania Hospital nine times, with 6 deaths and 3 recoveries.§ 

In military practice the mortality attending this operation reaches its max- 
imum. During the War of the Rebellion there were 116 ligations of the 
common carotid for wounds of the face and the neck, 81 of which died.||_ In 
every instance in which the vessel was tied for a shot- or sabre-wound of the 


* Contributions to Practical Surgery. + Langenbeck’s Archives, 1868, vol. ix., pp. 257-445. 
American Journal of the Medical Sciences, April, 1865. 
¢ Ibid., April, 1876. || Surgical History of the War, Part I., surg. vol. - 
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neck the patient perished. The great fatality attending deligation after such 
injuries, however, must be referred to causes which in themselves are neces- 
sarily fatal independent of the operation. 

The organ which seems to suffer most after ligature of the common carotid 
is the brain, and accordingly we find that cerebral affections stand first 
among the causes of the mortality following this operation. 

In the cases analyzed by Norris, 31 patients perished from brain disease, 
and in those of Pilz the mortality from this cause was in about the same 
proportion. The relative frequency with which cerebral symptoms arise 
after deligation of the primitive carotid for the cure of the various diseases 
enumerated is approximately as follows: after aneurism, once in every three 
cases ; after wounds, once in every four cases; before and during the extir- 
pation of tumors, once in every nine cases; for cerebral disease, once in 
thirty-four cases; after Brasdor’s method, once in every seven cases; and for 
erectile tumors, once in every five cases. The greatest immunity—almost 
complete, indeed—appears to have been where the ligation was done for the 
cure or relief of certain nervous affections, such as epilepsy, neuralgia, ete. 
Hemorrhage comes next in order to cerebral disease as a cause of death after 
the ligation of this artery. 

The following eases, collected from various medical journals by Dr. Hunter, 
and which I have arranged in the following table, embrace most of the liga- 
tions of the common carotid on record since 1867 : 


n 
7] . 
= a 
No.| Operator and Date. | Side.| Sex. & Disease. = 3 References and Remarks. 
3|A 
I 
1 |A. Hewson, 1867. Right. | Male. 51 |Innominate aneurism’ |...... 1 | Pennsylvania Hospital Re- 
ports, vol. ii. 
2 |W. Hunt, 1868. ** |Female. | 28 | Hemorrhage. Pa hectaa Am. Jour. Med. Sci., April, 
1876. 
3 |T. Morton, 1869. Left. | Male. 27 |Hemorrhage. _—_sise.. 1 |Am. Jour, Med. Sci., April, 
; 1876. 
| 4 |Mr. a Lane, June 28,/| Right.| Male. 39 | Aneurism, De taeeds | Lancet, October 14, 1871. 
1871. 
5 |Mr. Gambee, April 15,| Left. pe tall Renan Aneurism, Cs tenons 1 | Lancet, June 3, 1871. 
1871. 
6 iMr. Jas. Lane. Right.) Female. | 40 |Aneurism at the root) 1 )}...... | Lancet, Jan. 13, 1872. Sub- 
of the neck. clavian and carotid both 
tied. 
7 |Mr. Heath, for Dr.|Left. |Male. 48 Aneurism of aorta. gn eer Lancet, April 20, 1872. 
Cockle, Feb. 26, 1872. 
8 |Mr. Z. Lawrence, Feb.| “ 41 ,Aneurism, intraorbital; 1 !.......British Medical Journal, 
| 19, 1867. October 5, 1867. 
9 |Dr. Christ. Fleming. ee bs: 40 | Aneurism, Lis Saeree Dublin Jour. Med. Sci., Au- 
: gust, 1873. 
10 (Mr. Bowker, [eee e seen s y’th| Traumatic aneurism of} 1 |...... Lancet, October 11, 1873. 
; the internal maxil- 
lary artery. 
Gree Nes, 11 {| seccessce| cccoee ceseee | sepece Secondary hemorrhage] 1 |...... New York Medical Journal, 
1 | after removal of 1in- | Jan, 1874, 
ferior maxillary. 
12 |Mr. Hulke. : ne 31 |Secondary hemorrhage}...... 1 |Medical Times and Ga- 
after temoval of cer- zette, November 29, 1873. 
| vical tumor, ; 

13 |Dr. R. W. Gebber. i 6 40 Traumatic aneurism. | seoade Charleston Medical Jour- 

nal and Review, January, 
i 1874. Wire ligature used. 

14 |Dr. Robt. Reyburn. Right.| “ 25 | Aneurism. eipeasode Am. Jour. Med. Sci., 1868, 
lvi. 112. 

15 |Dr. H. B. Sands. pied OEP: “Sey Aneurism of innomi-| 1 |...... Medical Record, 1869, vol. 

nate. iii. p. 531. Carotid and 
subclavian tied. 

16 |Dr. H. E., Foote. ¢ 20 Orbital aneurism, ghar 8 New York Medical Record, 
1868, vol. iii. p. 75. Both 
carotids tied. Interval 
one year. 

17 |Joseph Bell. Left. s 42 | Orbital aneurism. 1) | cosene Edinburgh Medical Jour- 
nal, 1867, p. 36. 

18 |Dr. Stephen Smith. Bat Wrelicnetenccsses'| cassie Cancer of inferior max-| 1 |...... New York Medical Jour- 

illary.. nal, 1876, p. 608. 
19 |Dr. P. Dupuytren. MBE: |lcccscasecese 44 | Aneurism. Et hevawas Pacific Med. and Surg. Jour., 
: «» August, 1872. 
20 |Dr. G. E. ha cima Ruaatnadeledsiecansouaiteae Orbital aneurism. Dy esasas Michigan University Med. 


i \ Jour., August, 1872. 
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No.| Operator and Date. | Side. 
21 |Dr. W. H. Bramlett. | Left. 
22 | H. Lee. Right 
23 |H. Lee. Left. 
24 |T, Holmes. Right. 
£6 trick (8), 1 S| 
26 |T. Holmes. Left. 
27 |Dr. J.C. Hutchison. | Right. 
28 |E. Colsen, Bombay Left. 
Army. ‘ 
29 |Fred. Ensar, Surgeon! Right. 
Port Elizabeth Hospi- 
tal, South Africa. 
30 |C. F. Maunder, Septem-| Left. 
| _ ber 18, 1867. 
31 |C. F. Maunder,Septem-| “ 
| ber 22, 1868. ; 
32 |Mr. G. E. Legge Pearce Right. 
33 |Dr. Marquardt, of| “ 
Thorn. 
34 |Mr. J. Wright Baker. | Left 
35 | Mr. H. Knowles. Right 
36 | Prof. Richet. Left. 
37 | Dr. Schmidt. Right 
38 | Dr. Gurdon Buck, 1857,/ R. & L 
1859. 
89 |Dr. Halstead. Left. 
40 |¥. M. Carner. Right 
41 | Nélaton. Lett. 
42 |Schiess, Gemuseus, and| “ 


Socin. 

Drs. A. V. Hippel and 
Schonborn. 

Dr. Rivington. 


Dr. Niedeu. 


Dr. Gervasé. 


Mr. Thos, Annandale, | 


March 2, 1875. 
Dr. Eugene Peugnet. 


Dr. G. E. Frothingham, 

Dr. J. Elliot. 

Mr.,Le Gros Clark, June 
17, 1872. 

G. Annesley, Dr. Ma- 
hon. 

Mr. James Lane, No- 
vember 12, 1873. 

Mr. Savory, July 17, 
1872 

Mr. E. S. O’Grady. 

Mr. 8. Gambee. 

T. Morton, 1874. 

T. Morton, 1876. 


Dr. B, M. Smith, 1877. 
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Female. 


Male. 


“ 


“we 


Female. 


- Male. 


Female. 


- Male. 


“ 


Female. 


“ 


Right. Male. 


Left. 


“ 


“ 


“ 


“ 


“ 


“ 


se eeeeeeeees weeeee 


21 
48 


48 


42 
63 
23 
22 
37 


33 
17 


40 
21 
24 
19 
34 


seeeesceeees | ceveee 


seeweeeeeees | eeeeee 


Male. 


seeeeeeeenee | enees 


Disease. 


Reference and Remarks. 


Shot wound of the face. 
Aneurism. 

Tumor of the neck. 
Thoracic aneurism. 


Ulceration of lingual 
artery. 

Aneurism of the arch 
of the aorta. 

Aneurism of the arch 
of the aorta. 


Aneurism of the ex- 
ternal carotid. 

Aneurism of innomi- 
nate. 


Aneurism of innomi-|.. ... 


nate. 
Aneurism. 


Cancer of tungue. 
Stab in the neck. 


Hemorrhage following 
removal of a tumor of 
the neck. 

Innominate aneurism. 


Orbital aneurism, 
Orbital aneurism. 


Orbital aneurism, trau- 
matic. 

Orbital aneurism, trau- 
matic. 

Orbital aneurism. 


Orbital aneurisin, trau-, 


matic. 


Orbital aneurism, trau-| 


matic. 


Orbital ancurism, trau-| 


matic. 

Orbital aneurism, trau- 
matic. 

Orbital aneurism, trau- 
matic, 

Orbital aneurism by 
anastomosis. 


Orbital aneurism. 


Osteo-aneurism of in- 
ferior maxilla. 
Traumatic aneurism. 


Innominate aneurism. 


Hemorrhage after re- 
moval of a cancer of 
antrum, 

Wound of superior 
laryngeal artery. 

Occipital aneurism, 
traumatic. 

Secondary hemorrhage 
from external carotid 

Subclavian aneurism. 


..../Aneurism, innominate. 


Supposed intraorbital 
aneurism, 

Pulsating orbital tu- 
mor. 

Wound of external ca- 
rotid. 
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New York Medical Record, 
1869, °70, iv. 194. 

St. George’s Hospital Re- 
ports, 1870, v. 277. 

St. George’s Hospital Re- 
ports, 1871, °72, vi. 384. 
St. George’s "Hospital Re- 
ports, 1871, °72, vi. 387. 
St. George's Hospital Re- 
ports, 1872, °74, viii. 309. 
Clinical Soc -fety’ s Transac- 

tions, 1876, ix. 114. 

New York Medical Record, 
1867, °68, ii. 265. Carotid 
and subclavian tied, 

Lancet, February 24, 1877. 


Lancet, February 6 and 
July 31,1875. Carotid and 
subclavian tied. 

Lancet, January 9, 1875. 


Lancet, January 9, 1875. 
Lancet, March 16, 1872, p. 
357 


Allg. Med. Central Zeit., 
December 1, 1869. 
Lancet, June 11, 1870. 


Laat June 13, 1868, p. 

50. 

Annales d’Oculistique, 1869, 
t. 61, p. 186. 

Odessa Klin. Monatsschr., 
1871, ix. 219. 

New York Medical Journal, 
1869, p. 664. 

New York Medical Journal, 
1869, p. 665. 

Trans. Hunterian Soc., 1874. 

Lancet, 1873. 


Klin. Monat. fiir Augen- 
heilk., vol. viii. p.57,1870, 

Graefe’s Arch. fiir Ophth., 
Bd. xx., Abth. 1, 1874. 

Medico-Chirurgical Trans- 
actions, 1875. 

Klin. Monat. fiir Augen- 
heilk., Jan. Heft, 1875. 
Della Chirurgia in Italia, 
etc., di Alfonso Carrudi, 

Bologna, 1871, p. 131. 

British Medical Journal, 
October 30, 1875. 

New York Medical Record, 
February 5, 1876. 

Am. Jour. Med. Sci., Oct. 
1876, p. 433. 

Am, Jour. Med. Sci., April, 
1877. Subclavian artery 
also tied. 

Medical Times and Gazette, 
February 1, 1873, p. 113. 


British Medical Journal, 
April 10, 1869, p. 329. 

British Medical Journal, 
May 15, 1875. 

British Medical Journal, 
February 22, 1873. 

Brit. Med. Jour., May 10, 
1873, p. 543. Innominate 
and right carotid tied. 

British Medical Journal, 
May 27, 1871, p. 566. 

Am. Jour. Med. Sci. , April, 
1876. 

Am. Peses Med. Sci., April, 
1876. 

Virginia Medical Monthly, 
October, 1877. 
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LIGATION OF THE PRIMITIVE CAROTID. 633 
Of the above 59 ligations, 25 were on the right side, 28 on the left, 2 on both 
sides, and in 4 the side is not stated; 35 were males, 7 females, and in the 
remaining number the sex is not stated; 38 recovered, 20 died, and in 1 no 
result is given. The causes rendering the ligation necessary were aneurism, 
spontaneous and traumatic,—15 being intraorbital,—cancer of the maxille 
and of the tongue, hemorrhage attending the removal of tumors from the neck, 
shot wounds of the face, and wounds of the lingual and laryngeal arteries. 

The period of separation of the ligature from the vessel varies from the 
ninth to the twentieth day. 

Ligation of both primitive carotids—This operation has been done twenty- 
eight times, with 20 recoveries and 8 deaths. In one case, Dr. Mott, for 
disease of the parotid gland, tied both common carotids at an interval of fif- 
teen minutes. The patient died in forty-eight hours, in a state of coma. 

The diseases for which double consecutive ligation has been performed are 
erectile growths of the head and face, vascular tumors of the orbits, epilepsy, 
hemorrhage, and elephantiasis of the neck and face. It does not appear that 
in these cases of double ligation cerebral symptoms occurred more frequently 
than when only the vessel on one side was tied. The circumstances which 
justify its performance will seldom arise. Asa means of curing angeiomatous 
growths about the head and face, or of combating epilepsy, it possesses little 
value. Seldom will the surgeon encounter a case of bilateral orbital aneu- 
rism; so that its utility is narrowed down to cases of hemorrhage, in which, 


being the only resource of the surgeon, it is entirely justifiable. 
The subjoined table contains all the recorded cases of the ligation of both 
common carotid arteries : 


Table of Ligations of both Primitive Carotid Arteries. 


Name of Operator. | Age. Disease. Date and Interval of Ligations. Result. | 
1. Dupuytren and }...... Aneurism by an- | Dupuytren tied the right carotid | Death from cere- 
Robert. astomosisofthe | in 1819. In 1857 Robert tied | bral symptoms; 
scalp. the left carotid, in consequence | paralysis on one 
of an increase in the disease. | side. 
Interval, thirty-eight years. | 

Sho ES) ei eae ieee Cee Vascular tumors | 1823. One month between the | Recovered. 
of both orbits. ligations. | 

3. Ullman. 20 | Erectile tumor of | Left ligated in 1823; right, the | Death from hem- 
the orbit. following year. E orrhage on the 

third day. 

4, Mussey.t 20 | Aneurism by an- | Left tied Sept. 20; right tied | Recovered. 
astomosisofthe | Oct. 2, 1827; twelve days be- 
scalp. tween. 

5. Mussey. 19 | Aneurism by an- | Twenty-eight days between li-| Recovered. 
astomosis ofthe | gations. 
scalp. 

6. Moller. 4% | Erectile tumor. One carotid tied Sept. 13, and | Recovered. 

the other Sept. 28, 1831. 

7. Langenbeck.- |...... EPEMOVERREO.10]-: | /,.Juccuesientecesesiesacuvesssseabesersese . | Died the following 
lowing ligation day. 
of the superior 
thyroid. 

8. Preston. 50 | Epilepsy. Right tied Aug. 28, 1831; left | Recovered. 

tied Noy. 14 of the same year. 

9. Kuhl. 53 | Anastomotice an- | Left tied May 24, 1834; right | Recovered. Op- 
eurism of the | tied seventy-two days after-| eration was fol-. 
scalp. wards. lowed by cerebral 

symptoms and 
hemorrhages. 

10. Hamilton. 18 | Epilepsy. Right tied Aug. 1838; left tied | Recovered, though 

March, 1839. the last operation 
was followed by 
paralysis of the 
tongue and by 


* New York Medical and Physical Journal, vol. iv. p. 576. 
+ American Journal of the Medical Sciences, vol. y. p. 316. 


disorganization 
of the left eye. 
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11 


25 


26 


27 


28 


12. 


13. 


14. 
15. 


16. 


Lys 


18. 


19. 


20. 


21. 


22. 


23. 


24. 
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Table of Ligations of both Primitive Carotid Arteries.—( Continued.) 


Name of Operator. 


Disease. 


. Velpeau, 


Pirog off. 


Mott. 
Mott. 
Ellis. 


J. M. Warren. 


Robert. 


Blackman. 


Reynolds and 
Van Buren. 
W. Parker. 


J. R. Wood. 


Weber. 


Dr. Gurdon 
Buck.* 


Carnochan. 

- Murdock, P.A. 
C.8.T 

. Billroth. 


. Buenger. 


. Foot. 


weeeee 


23 


15 


45 
42 


53 


20 


22 


44 


27 


34 


20 


-| Malignant 


Anastomotie an- 
eurism of both 
orbits. 

Hemorrhage from 
an anastomotic 
ancurism of the 
scalp. 

dis- 
ease of the pa- 
rotid glands, 

Epilepsy. 


Secondary hem- 
orrhage follow- 
ing gunshot 
wound, 

Erectile tumor 
affecting face, 
mouth, and 
neck. 

Aneurism by an- 
astomosis of the 
scalp. 


Vascular growth | 


of the antrum 
and the nose. 


Aneurism by an- 
astomosis.. 

Malignant  dis- 
ease of the an- 
trum. 

Malignant 


trum, 


Epilepsy. 


Intraorbital an- 
eurism. 


Elephantiasis of 
the face and 
neck. 

Hemorrhage af- 
ter shot wound 
of the neck. 

Hemorrhage from 
syphilitic ulcer- 
ation of the ca- 
rotid, conse- 
quent on caries 
of the temporal 
bone. 

Aneurism by an- 
astomosis; sui- 
eidal wound. 

Orbital aneu- 
rism. 


dis- | 
ease of the an- | 


Date and Interval of Ligation. 


Result. 


Right tied Aug. 1839; left 
tied three months afterwards. 


Left tied May 16, 1843; right 
tied June 9, 1844. 


Fifteen minutes between the 
operations. 


Six months between the opera- 
tions. 
Interval of four and a half 


_ days. 


Oct. 5, 1845, tied the left; Nov. 
7 of the same year, tied the 
right. 


Tied the left June 5, 1846; the 
right Feb. 22, 1847. 


Twenty-one days between the 
ligations, 


Right tied in 1844; left tied in 
1850. 

Thirty-two days between the 
operations. 


Right tied July 18, 1856; 


left | 
tied Dec. 26 following. 


tied Dec. 2 following. 


Right carotid tied in 1857 ; left 
carotid tied in 1859 ; two years 
between the operations. 

Right tied Noy. 1858; left tied 
June, 1859. 


Left tied May 12, 1863; right 
tied May 15, 1863. 


Right tied Dec. 13, 1864; left 


| 
Left tied July 18, 1856; right 
tied Dec. 26 following. 


Left first tied, and for the aneu- 
rism; five years after, the right, 
for wound. 

Thirty days between the opera- 
tions. 


* New York Medical Journal, 1869, p. 664. 
Surgical History of the War of the Rebellion, Part I., p. 421. 
_ | New York Medical Record, 1868, vol. iii. p. 75. 


Recovered. 


Recovered. 


Recovered; cere- 
bral symptoms 
following each 
operation. 
Died in twenty- 
four hours, from 
coma. 
Recovered. 


Recovered. 


Recovered. 


Recovered. Op- 
eration was fol- 
lowed by cere- 
bral symptoms 
and temporary 
loss of vision. 

Recovered. Tem- 
porary loss of 
vision in the left 
eye. 

Recovered. 


Death. 


Death on the six- 
tieth day. There 
was delirium, 
with other signs 
of constitutional 
disturbance. 

Recovered, though 
the disease was 
not cured. 

Recovered. 


Recovered. Dis- 
ease not cured, 
thoughimproved. 

Died. 


Died from second- 
ary hemorrhage. 


Recovered, with 
the loss of the 


right eye. wm 
is- 
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ease cured. 


LIGATION OF THE EXTERNAL CAROTID. 635 


History of the ligation of the primitive carotid artery—Myr. Abernethy has 
generally been credited with having first performed this operation, in 1798. 
Hebenstreit, however, refers to an earlier operation, a case in which a sur- 
geon, in removing a malignant growth from the neck, wounded the common 
carotid, on account of which he tied the artery. He does not mention the 
name of the operator, nor does he state that he witnessed the accident which 
gave rise to the ligation, or that any record of the fact had been made. 

The necessity for the operation in Abernethy’s case arose from a wound of 
the neck, inflicted by the horn of an infuriated cow. Mr. Fleming,* in 1803, 
made the first successful ligation of the common carotid, for a self-inflicted 
wound of the neck. In 1805 this vessel was first tied by Sir Astley Cooper 
for aneurism, and in 1808 it was again tied by the same surgeon. ‘The first 
operation was unsuccessful, the patient dying on the thirteenth day. The 
second was followed by recovery. The following year, 1809, the vessel was 
ligated by Travers for orbital aneurism, with entire success. 


Ligation of the External Carotid and its Branches. 

Surgical anatomy.—The external carotid artery and its branches, together 
with the internal carotid, all lie in the anterior superior cervical triangle,— 
that is, in the space which is bounded externally by the anterior border of 
the sterno-cleido-mastoid muscle, internally by the median line of the neck, 


Fig. 420. 


Ha 


The anatomical components of the anterior superior cervical triangle. The retractors 
draw aside the sterno-mastoid muscle and expose the primitive-and the external carotid 
and its branches; also the internal jugular, v, with its tributaries, the facial, lingual, and 
pharyngeal; p, parotid gland; /, os hyoides, to which is attached the stylo-hyoid 
muscle, through which is seen running the tendon of the digastric, under which passes 
the hypoglossal nerve, after crossing the external carotid; a, hook raising the submaxillary 
gland in order to expose the contiguous parts. 


above by a line extending from the mastoid process of the temporal bone 
along the base of the jaw to the chin, and below by the intersection of the 
omo-hyoid muscle with the sterno-mastoid, the latter point being the apex 
of the triangle. (Fig. 420.) The course of the external carotid is from the 
superior border of the thyroid cartilage, upwards and backwards, to the deep 


* Medico-Chirurgical Journal, vol. iii. p. 50. 
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sulcus behind the angle of the jaw, occupied by the parotid gland, underneath 
which it passes, ascending to the neck of the condyle of the lower maxillary 
bone, where it divides into its internal maxillary and temporal branches. 
Except it be the first part of the subclavian artery, no other vessel is sur- 
rounded with such a throng of closely-packed structures. In front will be 
found the skin, superficial fascia, platysma myoides, deep fascia, lymphatic 
glands, lingual and facial veins, hypoglossal nerve and digastric and stylo- 
hyoid muscles; behind are placed the superior laryngeal and stylo-pharyngeus 
muscles; and internally are the hyoid bone and the pharynx. (Fig. 420.) I 
do not speak of the anatomical relations of the artery within the limits of the 
parotid regions, where, except in case of wounds or in removing the parotid 
gland, the vessel is not the subject of ligation. 

It may become necessary to ligate the external carotid in consequence 
of a wound of the vessel, or for the cure of an aneurism affecting one of its 
branches. When done for the arrest of hemorrhage, the thread should be 
placed on both sides of the lesion. Mott tied this artery while removing 
the inferior maxillary bone, and Lizars also, in an operation for the excision 
of the superior maxillary. In cut-throat cases, where one of the branches of 
the external carotid is wounded, and where, in consequence of the extrava- 
sated blood in the tissues of the neck, it may be found difficult to discover 
the bleeding vessel, the surgeon may be tempted, as the easiest task, to tie 
the parent trunk. The operation, however, is by no means reliable. The 
free anastomosis which exists between the branches of the two sides would 
most probably be followed by a recurrence of the hemorrhage. On this ac- 
count the double ligation of the wounded vessel should be deemed the only 
safe practice, and this, with a little patience, can generally be accomplished. 
If, however, a different course should be adopted, namely, that of tying the 
external carotid on one side, in consequence of a wound, for example, of the 
superior thyroid, and secondary hemorrhage should follow, in the event of 
not being able to find the bleeding branch it would be proper to tie the ex- 
ternal carotid of the opposite side. 

OpreRATION.—The patient should be placed in the same position as that 
directed for the ligation of the common carotid. An incision should be made, 
commencing midway between the angle of the jaw and the anterior border 
of the sterno-mastoid muscle, and carried down three-eighths of an inch in 
front of the latter, to a point half an inch below the upper border of the thy- 
roid cartilage. (See line of incision, Fig. 417.) ‘The skin, superficial fascia, 
platysma, and deep fascia being carefully laid open,—the last three layers 
upon the director,—the operator will encounter the facial and lingual veins, 
and frequently one or two glands. If these cannot be readily pressed 
aside, it will be best to pass a needle, armed with a thread, at two points 
underneath these trunks, and divide them between the threads. At this 
stage the vessel may be discovered crossed by the hypoglossal nerve and 
the stylo-hyoid and digastric muscles. It should now be carefully isolated 
by the director from the internal carotid and the internal jugular, both of 
which lie close along its outer side. The contracted space in which the sur- 
geon is obliged to work renders this part of the operation one of great deli- 
cacy to avoid inflicting some-injury on the vein. After being satisfactorily 
separated from the surrounding parts, the vessel should be raised by passing 
the needle between the two carotids, and from without inward, when the 
ligature can be detached and tied. 

Ligation of the external carotid, when considered in the light of M. Guyon’s 
statistics,* has proved a much more successful operation than could possibl 
have been expected from the anatomical peculiarities of the vessel. Of 19 
cases collected by the writer in which this artery was tied, only one proved 
fatal from hemorrhage, and none from causes which could properly be attrib- 
uted to the operation. 


* Mémoires de la Société de Chirurgie, 1863, t. vi. pe 197. 
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Ligation of the Superior Thyroid—The superior thyroid is the first branch 
given off by the external carotid, and leaves the vessel about one-quarter of 
an inch below the great horn of the hyoid bone. Its course is upwards, in- 
wards, and downwards, describing a curve before reaching its destination in 
the thyroid body. The vessel is covered in front by the skin, superficial fas- 
cia, platysma myoid, deep cervical fascia, and a few small veins. Before enter- 
ing the thyroid body it divides into several branches, which pass beneath the 
omo-hyoid, sterno-hyoid, and sterno-thyroid muscles. 

The vessel may require to be ligated in case of suicidal or other wounds, 
and it has been tied with a view to diminish a hypertrophied thyroid gland. 
Only a single case is noted during the War of the Rebellion in which this 
artery was tied.* 

OpERATION.—An incision along the anterior edge of the sterno-mastoid 
muscle should be made, similar to that for exposing the external carotid, 
though it need not commence quite so high in the neck. The skin, super- 
ficial fascia, platysma myoid, and deep fascia being divided, search should 
be made by the director in the deep sulcus between the upper extremity of 
the larynx and the great vessels of the neck. When discovered and de- 
nuded, the needle should be passed round the vessel from above downwards, 
and with the point somewhat directed towards the thyroid body, in order to 
avoid any injury to the carotid. 


Ligation of the Lingual Artery.—This operation is one of the most difficult 
of all ligations. 

Surgical anatomy.—The artery is the second branch furnished from the 
anterior aspect of the external carotid. It leaves the parent vessel about a 
quarter of an inch above the superior thyroid, nearly opposite the great horn 
of the hyoid bone. It first ascends above the level of the latter, and then 
curves abruptly downwards and inwards, and, passing underneath the outer 
margin of the hyoglossus muscle, runs parallel with and close to the superior 
cornu of the hyoid bone, finally ascending to the tongue, along the under 
surface of which it extends from the base to the tip of the organ. 

The artery may be divided into three regions: the first, external to the 
hyoglossus muscle, the second, beneath the muscle, and the third, from the 
inner margin of the latter to the tip of the tongue. The vessel is deeply 
situated in its entire course. Were it not that the hyoid, dorsalis lingue, and 
the sublingual branches are given off in the second part of its course, the 
third portion of the vessel, where it is placed between the hyoglossus and 
genio-hyoglossus muscles, would be the most convenient situation for its 
ligation, as it could be reached by an incision in the median line of the neck 
below the chin: by this route fewer important structures would be encoun- 
tered. The second part of the artery, or that under the hyoglossus muscle, 
is the portion which has been uniformly selected for ligation. 

In front of the vessel are the skin, superficial fascia, platysma myoid, 
deep fascia, the inferior border of the submaxillary gland, a second leaf of 
the deep fascia which passes beneath the gland and completes its capsule, 
the facial, superficial lingual, and pharyngeal veins, the stylo-hyoid and di- 
gastric muscles, the hypoglossal nerve, and the hyoglossus muscle. The 
artery rests upon the middle constrictor of the pharynx, and lies immediately 
(about one line) above and parallel with the great horn of the hyoid bone. 
(Pig. 421.) Difficult as is the approach to the vessel, no artery in the body 
possesses so many landmarks to guide the operator. 

The operation of tying the lingual artery has been performed for wounds 
of the tongue, for suicidal wounds, and for the arrest of malignant growths. 
Mr. Moore, Surgeon to the Middlesex Hospital,t in one case of cancer of the 
tongue, ligated this artery, with a view to reduce the amount of blood carried 
to the ulcer, supposing that it might be an important palliative auxiliary to the 

* Surgical History of the War’of the Rebellion, Part I., surg. vol., p. 397. 
+ Medico-Chirurgical Transactions, vol. xly. p. 56. 
VOL. 1.—41 


638 LIGATION OF ARTERIES. 


division of the gustatory nerve, as practiced by Mr. Hilton and by himself in 
a number of cases of malignant disease of the tongue. 

M. Demarquay* has written a very interesting article on the ligation of 
this artery. Both lingual arteries were simultaneously tied during the 
War of the Rebellion for a shot wound 
of the tongue accompanied with a frac- 
ture of the jaw.t The patient survived, 
but was totally disabled by ill health. 

OpERATION.—The patient should be 
placed on the back, with the head turned 
a little to the opposite side and well ex- 
tended, so as to amplify the space be- 
tween the hyoid bone and the base of 
the jaw. The surgeon now feels for the 
great horn of the hyoid bone, and, having 
ascertained its position, begins his in- 
cision at the anterior border of the 
sterno-cleido-mastoid muscle, half an 
inch above a point opposite to the ex- 
tremity of the great horn of the bone, 
and, carrying it forward and a little 
downwards so as to give it a slight 
curve with the convexity below, ter- 
minates the cut three-quarters of an 
inch short of the median line of the 
neck, and half an inch below the base 
of the jaw. (Fig. 417.) This incision, 


Fie. 421. 


Relations of the lingual artery: H, hyoid 


bone; /, its great horn; M, the body of the 
lower jaw; M’, its angle; sh, oh, th, insertions, 
into the body and horn of the hyoid hone, of the 
sterno-hyoid, omo-hyoid, and thyro-hyoid mus- 
cles ; ph, the inferior constrictor muscle of the 
pharynx; sm, the submaxillary gland drawn 
over the jaw, with (f) the facial artery and vein; 
Je, the external jugular drawn aside, along with 
the sterno-cleido muscle; d, the digastric mus- 
cle perforating the stylo-hyoid muscle, and 
looped down to the great horn of the hyoid bone 
by its fibrous pulley, d’; Ayp, hypoglossal nerve 


I am convinced from having very many 
times practiced it upon the cadaver, 
admits of the most satisfactory expo- 
sure of the parts associated with the 
artery. The head must be maintained 
rigidly in the same position from the 
beginning to the end of the operation. 
Any material change in this respect, 


running forward alongside of the lingual vein, 
and disappearing under (mh) the mylo-hyoid 
muscle; /, the lingual artery passing beneath 
(iy) the hyoglossus muscle; ¢, the superior 
thyroid artery; jf, the facial artery, behind 
which lies (ce) the external carotid; e7, the in- 
ternal carotid artery; jt, the internal ju- 
gular vein, into which are seen emptying the 
facial, the lingual, and the superior thyroid 
tributaries. The white stars mark the point 
where the lingual artery should be tied. 


especially in the direction of flexion, 
will alter all the details of the proce- 
dure. All incisions should be made in 
a forward direction, or away from the 
great blood-vessels of the neck, which lie 
close to the posterior extremity of the 
wound. The skin, and the connective 
and adipose tissues, being divided, the 
first layers of the deep fascia, or the anterior part of the capsule of the 
submaxillary gland, will appear. This must be raised upon the director and 
laid open, when the gland will be exposed. With the finger, or the handle 
of the scalpel, this body should be detached from its deep connections and 
drawn forward over the jaw, great care being taken in doing so that the facial 
artery and vein, which pass through its substance, are not injured. These 
being pressed out of the way, the thin posterior leaf of the capsule of the 
submaxillary gland must be divided, when there will be exposed the white, 
shining aponeurosis which loops the digastric tendon to the great horn of 
the hyoid bone, and also the insertion of the stylo-hyoid muscle, after a little 
more clearing away of loose connective and adipose tissue. Immediately be- 
hind these will, most probably, be seen the hypoglossal nerve, three lines above 
the cornu of the bone, and running across the hyoglossus muscle, forward and 
upwards, towards the middle of the jaw. The cellular tissue, which holds 


* Gazette Médicale de Paris, 1867, p. 634. 
{Surgical History of the Rebellion, Part I., surg. vol., p. 397. 
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the nerve in contact with the sheath of the hyoglossus muscle, should now be 
scratched through with the edge of the knife, and the former pushed up out 
of the way, as below this nerve runs the artery. All that is now neces- 
sary for the denudation of the artery is to fix the hyoid bone by inserting a 
tenaculum into the digastric aponeurosis, and by carefully insinuating the 
point of the director underneath the posterior margin of the hyoglossus 
muscle and pushing it forward close along the upper border of the great 
horn of the hyoid bone, to separate this muscle from the middle constrictor 
of the pharynx behind. If now the fibres of the hyoglossus be divided, 
the artery will be exposed, when it can be raised by passing the needle from 
above downwards, in order to avoid injury to the hypoglossal nerve. Occa- 
sionally it may be necessary to divide a few fibres of the stylo-hyoid muscle, 
when its insertion extends far back. It is sometimes advised to raise the 
fibres of the hyoglossus muscles with the forceps, and by light touches with 
the edge of the knife, from before backwards, gradually uncover the artery. 
“At every step of the operation, after passing the superficial fascia, the oper- 
ator should shape his course by thrusting a finger into the wound and feeling 
for the great horn of the hyoid bone. There are, therefore, three important 
guides to reveal the situation of the lingual artery, namely, the pulley of the 
digastric tendon, and the great horn of the hyoid bone, both of which lie 
immediately below the vessel, and the hypoglossal nerve, which is placed imme- 
diately above the lingual artery and separated from it by the hyoglossus muscle. 


Ligation of the Facial Artery.—The facial artery is frequently the subject of 
ligation, in consequence of operations upon the face, the jaws, and the neck. 
- Its superficial position where it emerges from the neck and passes over the 
jaw in front of the masseter muscle renders it quite easy, by making press- 
ure at this point, to control hemorrhage during operations upon different 
parts of the face. The facial artery is remarkable for its tortuous form, both 
in the neck and on the face, a peculiarity well adapted to the ever-varying 
movements of these regions. The vessel after reaching the face passes to 
the angle of the mouth, and from thence up along the side of the nose to the 
internal canthus of the eye, where it communicates, as the angular artery, 
with the supraorbital branch from the ophthalmic. 

Surgical anatomy.—The facial artery is divided into a cervical and a facial 
region. 

. the cervical region, the vessel, after leaving the external carotid a short 
distance above the lingual, runs obliquely forward and upwards, under the 
shelter of the inferior maxillary bone, passes beneath the stylo-hyoid and 
digastric muscles and the submaxillary gland, and bends abruptly towards 
the surface, in order to reach the face. : 

It is consequently covered in front, while occupying the supra-digastrie or 
submaxillary space, by the skin, the subcutaneous, connective, and adipose 
tissues, the platysma myoid, the deep fascia, and the submaxillary gland ; 
it is accompanied by the facial vein. 

The facial portion of the vessel reaches the face by passing from the neck 
over the base of the inferior maxillary bone, which possesses, immediately in 
front of the masseter muscle, a slight groove for the accommodation of the 
artery. Between the latter and the artery is placed the facial vein, which, 
re passing farther up on the face, becomes considerably separated from 
the artery. 

Over the jaw the vessel is very superficial, being covered only by the skin, 
superficial fascia, the platysma myoid, and a thin layer of the deep cervical 
fascia. 

The vessel may demand ligation in consequence of wounds of the neck, 
accidental or designed, and also during the removal of tumors from the 
submaxillary region. 

During the War of the Rebellion the facial artery was tied five times for 
hemorrhage following shot fractures of the lower jaw. 
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The vessel may be ligated either in its cervical or in its facial portion. 

Oprration.—The ligation in the first-named region, though condemned by 
Manec on account of its depth, is not a difficult task after the artery has 
entered the submaxillary space. An incision similar to that for exposing the 
lingual vessel should be made, only differing in the following particulars: it 
should be made a little higher or nearer to the base of the Jaw, and it need 
not be. carried so far anteriorly. Upon dividing the layers overlying the 
submaxillary gland, and hooking up the latter with the finger, the artery 
will be drawn out, in consequence of its fibrous tissue connection with the 
gland, when it can be easily separated from the vein and surrounded by a’ 
thread. 

The ligation of the facial portion of the artery is a very simple procedure. 
An incision is made one inch in length over the inferior maxillary bone in 
front of the masseter muscle. (See Fig. 417.) The pulsation of the vessel 
can be readily discovered by inserting a finger into the wound, the jaws being — 
at the same time closed. By dividing the subcutancous, connective, and adi- 
pose tissues, the platysma myoid muscle, and the deep fascia, the vessel will 
be uncovered (Fig. 422), and after being separated from the vein on its outer 
side, should be raised on the needle, which is to be passed between the vein 
and the artery and carried from without inwards. 


Ligation of the Occipital Artery.—The occipital artery arises from the ex- 
ternal carotid, opposite the facial, and passes backwards and upwards, dip- 
ping under the posterior belly of the digastric and stylo-hyoid muscles, and 
under the lower part of the parotid gland, at which place it is crossed by 
the hypoglossal nerve. <A little above this point the vessel runs over the in- 
ternal carotid artery, the internal jugular vein, and the pneumogastric and 
spinal accessory nerves. Changing its direction, the artery ascends the neck 
to the level of the transverse process of the atlas, where it again takes a hori- 
zontal course, passing through a groove on the mastoid portion of the tem- 
poral bone, and, after passing under the sterno-mastoid, splenius, digastric, 
and trachelo-mastoid muscles, pierces the insertion of the splenius capitis, 
and is distributed to the posterior part of the scalp. 

The occipital artery may require ligation either on account of wounds or 
for the cure of aneurism. 

OprreRATION.—The ligation of the cervical portion of the occipital is an 
operation which demands both anatomical knowledge and surgical skill. 
The incision should be made along the anterior border of the sterno-cleido- 
mastoid muscle, beginning between the lobe of the ear and the ramus of the 
jaw, and prolonged downwards two inches and a half. (See Fig. 417.) At the 
upper angle of the wound the integument, and the subcutaneous, connective, 
and adipose tissues,.alone should be incised. The deep or parotid fascia in 
this situation must not be opened, otherwise a salivary fistula will be likely 
to follow. At the lower part of the parotid gland the deep fascia may be in- 
cised, after which the finger can be carried beneath the gland and the latter 
be drawn outwards and upwards. A retractor being now placed beneath 
the anterior edge of the sterno-mastoid muscle, the latter should be pulled 
outwards, thus exposing a deep fossa, at the bottom of which will be seen 
the digastric and stylo-hyoid muscles. These being pushed upwards, the 
occipital artery may be seen crossing the internal carotid vessel and the in- 
ternal jugular vein, and resting in the curve formed by the cord of the hypo- 

lossal nerve as it abruptly turns across the neck; immediately behind 
which will be the most convenient point to incise the artery and to encircle 
it with a ligature. In doing this the needle should be passed from without 
inwards, so as not to damage the jugular vein. 

The ligation of the occipital portion of the artery is a much less difficult 
operation than that just described. 

An incision, nearly horizontal, should be made, two inches in length, com- 
mencing at the apex of the mastoid process of the temporal bone, and ex- 
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tending backwards and very slightly upwards. (See Fig. 417.) The operator 
divides consecutively the skin and subcutaneous tissue, the outer border 
of the sterno-mastoid muscle 

and its aponeurotic expan- Fre, 422. 

sion, the splenius, and finally 
the complexus. Search must 
now be made for the artery, 
by introducing a finger into 
the inner angle of the wound, 
when it may by the pulsation 
be detected between the mas- 
toid process of the temporal 
bone and the transverse pro- 
cess of the atlas, from which 
point it can be traced exter- 
nally to a more superficial 
position, in the direction of 
the splenius muscle, where it 
may be isolated from the oc- 
cipital vein and tied. (Fig. 
422.) If the vessel be de- 
nuded near to the mastoid 
process, unusual care will be 
demanded not to damage The facial, occipital, and temporal arteries exposed, and the 
the large mastoid tributaries threads passed beneath these vessels. 

which join the occipital vein in this locality and establish a communication 
between the latter and the lateral sinus of the brain. 


Ligation of the Temporal Artery —The temporal artery is the continuation 
of the external carotid. The vessel after emerging from beneath the upper 
part of the parotid gland crosses the zygoma immediately posterior to the 
condyle of the inferior maxillary bone, and one-fourth of an inch in front of 
the cartilage of the ear. About one inch and a half above the zygoma the 
artery divides into the anterior and posterior temporal branches. 

The surgical relations of the vessel are quite simple. It is covered by the 
skin, superficial fascia, attrahens auris muscle, a loose connective tissue formed 
from the parotid and temporal regions, and a lymphatic gland. The temporal 
vein lies on the auricular side of the artery, and on both its anterior and pos- 
terior aspects run nerves, viz., the temporal branches of the facial; and the 
auriculo-temporal from the inferior maxillary. 

In former times the operation of arteriotomy was frequently practiced on 
the temporal artery, or on one of its branches. The ligation of the vessel 
may be rendered necessary on account of wounds, or in cases of aneurism. 

Oprration.—Between the cartilage of the ear and the condyle of the jaw 
make a vertical incision one inch in length (see line on Fig. 417, showing the 
line for the operation). After dividing the skin, the superficial fascia, and 
some fibres of the attrahens auris muscle, the operator will come upon the 
loose connective tissue which envelops the artery, veins, and nerves, and 
probably a small lymphatic gland. It is generally thought best to ligate the 
vessel a short distance above this, as, in the event of suppuration following 
the operation, there would be less probability of the pus burrowing in the 
contiguous parts, a result certainly to be anticipated if this fibrous capsule 
were opened. The strength of the fibrous bands which surround the artery 
necessitates the exercise of considerable force to effect its complete isola- 
tion. After accomplishing this, the needle, or any other instrument used for 
introducing the thread, should be passed from the ear towards the orbit, 
counterpressure being made with the finger, and a close scrutiny instituted 
to see that no nerve-filament has been included in the loop of the thread. 
(Fig. 422.) 
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Ligation of the Internal Carotid Artery. 


Ligation of the internal carotid, except in cases of a wound of that vessel, 
is an operation which has been abandoned ; and even when contemplated for 
hemorrhage occurring in the region of this artery, it will be better, in view 
of the great uncertainty attending the true source of such bleeding, to tie 
the primitive carotid. In a shot wound of the face, Dr. W. H. Bramlette, of 
Virginia, tied the external, internal, and common carotid arteries.* In an 
open wound of the neck, and when the injury to the internal carotid is un- 
mistakable, the ligature should, of preference, be applied to the damaged 
vessel, and on both sides of the lesion. The rapidity, however, with which 
death follows such accidents renders it very improbable that the services of 
the surgeon can be sufficiently prompt to avail for the rescue of his patient. 
If such an operation were deemed advisable, the same incision as that required 
for the ligature of the external carotid would be demanded; remembering, at 
the same time, on reaching the cellular envelope of the blood-vessels, that the 
internal carotid is the external of the two arteries, and that on passing the 
needle the point of the instrument should be directed from the internal 
jugular, that is, from without inwards, and that it be so guided by the finger 
as not to injure the external carotid, which lies to the inner side. 


Ligation of the Subclavian Artery. 


The ligation of the subclavian artery was first attempted by Sir Astle 
Cooper, in 1809.+ The case was one of aneurism, and was attended wit 
such displacement of the clavicle and adjoining parts that the operation was 
found impracticable and had to be abandoned. The same year, however, it 
was accomplished by Ramsden for aneurism of the axillary artery. The 
patient survived five days. In 1811, Sir William Blizard, and in 1815, Thomas 
Blizard,t each tied the subclavian. Both patients died. Dr. Colles,§ in 1815, 
performed the operation, but without success. On the 8th of September, 
1817, Dr. Post, of New York, made the first successful ligation of this vessel, 
and in 1820 Mr. Liston was equally fortunate in a case of subclavian deliga- 
tion. Since that time the artery has been many times tied, with results 
which will be hereafter stated. 

Surgical anatomy.—The subclavian artery, in its course from the source 
of its origin to the first rib, is crossed by the scalenus anticus muscle, and 
thereby divided into three surgical regions: the first, from its origin to the 
inner border of the scalenus anticus muscle; the second, that part beneath 
or covered by this muscle; and the third, the remaining portion of the vessel 
from the external margin of the scalenus muscle to the first rib. It is rare 
for either the first or the second part of the vessel to become the subject of 
operation. 

In consequence of the difference in origin of the arteries on the two sides, 
the surgical relations of the first portions of the vessels are not identical. 

First region—On the right side, the subclavian artery, coming from 
the innominate, begins under the sterno-clavicular articulation, and runs 
upwards and outwards to the inner edge of the scalenus anticus. In 
front lie the skin, the superficial fascia, the platysma, the deep fascia, the 
elavicular origin of the sterno-cleido-mastoid, sterno-hyoid, .and sterno- 
thyroid muscles, and a second leaf of the deep cervical fascia. It is also 
crossed by the internal jugular and vertebral veins, and by the pneumo- 
gastric, cardiac filaments of the sympathetic, and phrenic nerves. Behind 
the artery lie the longus colli, the transverse process of the seventh cervical 
vertebra, the sympathetic nerve, and, to some extent, the recurrent iaryngeal 


* New York Medical Record, 1869-70, vol. iv. p. 294. 
+ London Medical Review, vol. ii. p. 300. { Hodgson on the Artaries. 
¢ Edinburgh Medical and Surgical Journal, vol. xvi. p. 348. 


LIGATION OF THE SUBCLAVIAN ARTERY. 643 


nerve. The thoracic surface of the vessel is in contact with the pleura, and 
below is situated the subclavian vein. 

The first portion of the left subclavian artery, coming from the arch of the 
aorta, is a longer and deeper vessel than the right; it rises almost verti- 
cally into the neck, instead of forming a gradual curve like the vessel on 
the opposite side. It is covered in front by the skin, the subcutaneous con- 
nective tissue, the platysma myoid, the deep cervical fascia, the sterno-cleido- 
mastoid, sterno-hyoid, and sterno-thyroid muscles, the pneumogastric, the 
phrenic and cardiac branches of the sympathetic nerve, the internal jugular 
and innominate veins, the pleura, the lung, and the left carotid artery. 
Posteriorly are placed the cesophagus, the thoracie duct, the sympathetic 
nerve, and the vertebral column, with the longus colli interposed. On the 
inside are the cesophagus, the trachea, and the thoracic duct; and on the 
outside is the simmit of the pleura. 

The relations of the second and third portions of the two subclavian arteries 
are alike. | 

Second region—The second portion of the artery has in front the skin, 
the superficial fascia, the platysma, the deep fascia, the clavicular head of the 
sterno-cleido-mastoid, a second layer of the cervical fascia, the scalenus 
anticus with its dense sheath, the phrenic nerve, and the subclavian vein. 
Posteriorly, the artery rests upon the scalenus medius; above are the cords, 
of the brachial plexus of nerves, and below is the pleura. 

Third region.—This region is the most important from a surgical point of 
view; it is the region of election, and embraces both the greatest extent of 
the artery and its most accessible position. It corresponds to the posterior 
inferior cervical triangle, a space which is bounded anteriorly by the posterior 
border of the sterno-cleido-mastoid muscle, superiorly by the omo-hyoid mus- 
cle, externally by the inner edge of the trapezius muscle, and inferiorly by 
the clavicle and the first rib. In the undissected neck there is a marked de- 
pression above the clavicle, over the region, which is sometimes termed the 
supra-clavicular fossa, and at other times the subclavian fossa. 

In front of the subclavian artery, in the third region, lie the skin, the 
superficial fascia, the platysma, the deep fascia, two or three lymphatic 
glands, the external jugular, supra-scapular, and transverse cervical veins and 
arteries, the descending filaments of the cervical plexus of nerves, the sub- 
clavian muscle, and the clavicle. Behind, the artery rests on the scalenus 
medius muscle; above and to its outer side are the omo-hyoid muscle and the 
brachial plexus of nerves. The subclavian vein is immediately behind the 
clavicle and below the artery. 

Immediately external to the insertion of the scalenus anticus muscle, upon 
a prominent elevation of the first rib, known as its tubercle, the subclavian 
artery passes into the axilla. From this fact arise two practical hints: first, 
in searching for the vessel, the recognition of this bony prominence by the 
finger will reveal its position ; and, second, from the base of support offered 
by the rib it is not difficult to control the circulation through the vessels 
of the upper extremity by pressing with the fingers, or, what is better, with 
a properly-protected ring of a door-key, thrust down beneath the clavicle. 
Fig. 423 furnishes an exposure of the principal anatomical components of 
the subclavian region. 

OpERrAtIoN.— The point of election, or external to the scalenus anticus muscle.— 
The proper position in which to place the patient is the recumbent one, with the 
shoulders moderately elevated, the head extended, and the face turned some- 
what tothe sound side. Various incisions have been recommended by different 
surgeons for the exposure of the artery. Roux recommended a vertical incision, 
the lower extremity of which should rest on the clavicle; Marjolin directed one 
like an inverted 1, the base towards the clavicle; Lisfranc adopted a single in- 
cision, parallel with the upper border of the clavicle, and Physick preferred one 
fashioned like the letter V. A slightly curvilinear incision, somewhat straighter 
than the letter §, meets every requirement of the operation. (See line on Fig. 
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417.) This incision should commence over the external half of the clavicular 
head of the sterno-cleido-mastoid, half an inch above the clavicle, and be carried 
parallel with that 

Fra. 428. bone, and conform- 

AW tye : Y able to its curves, 
terminating at the 
inner edge of the tra- 
pezius muscle. Some 
prefer drawing the 
skin down over the 
clavicle and divid- 
ing it directly over 
the bone. It is a 
convenient way of 
avoiding the exter- 
nal jugular vein. 
When the integu- 
ment is relaxed after 
this mode of incision, 
its elasticity will 
carry the wound to 
the proper distance 
above the clavicle. 
After dividing the 
skin, the fascia, the 
platysma, and some- 
times a portion of 
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ASN S: S3_ vc of the sterno-cleido- 
Subclavian region exposed. m, sterno-cleido-mastoid; ¢, the trapezius muscle; mastoid muscle, the 

o, the omo-hyoid muscle; j, hook drawing aside the external jugular vein . 

which is seen receiving the ‘supra-scapular and transverse cervical veins and external jugular 


emptying into (v) the internal jugular vein. By pulling this vein aside, the sub- vein, if it be ex- 
clavian artery is exposed as it emerges from beneath the scalenus anticus muscle. 
Above and to the outer side are the cords of the brachial plexus of nerves. posed, should be de- 


tached by dividing 
the surrounding threads of connective tissue, and drawing it, with its tribu- 
taries, by means of a retractor, in the direction which will remove it farthest 
out of the way of the operation; this usually is towards the trapezius muscle. If 
the vein is large, and cannot be disposed of in this manner, and is likely to em- 
barrass the progress of the operation, it should be tied with two ligatures and 
divided between them. With the director the surgeon now breaks up the loose 
cellular tissue and the omo-hyoid aponeurosis, tying, if necessary, the trans- 
versalis colli artery, which will probably be brought into view. He should 
now make a careful examination of the wound, in order to locate the vessel. 
If the scalenus muscle is recognized, the search must be made upon its outer 
side; if the cords of the brachial plexus or the omo-hyoid muscle are seen, the 
exploration must be carried farther downwards in the direction of the chest, 
and more inwards, as the artery lies between the scalenus anticus muscle on 
the inside and the brachial plexus on the outside. If these landmarks do not 
serve to convey the required information, let the finger be carried down along 
the outer side of the wound, under the clavicle, until the first rib is touched, 
and then, following the latter inwards until the tubercle is reached, feel for 
the pulsation of the vessel immediately on its outer side. This tubercle, to 
which so much importance has been attached, is, in my experience, not a very 
reliable guide, in consequence of its development being often very imperfect. 
T attach more importance to the tense edge of the scalenus muscle, which 
can always be distinctly felt down to the first rib, on which it is inserted. 
The examination at this stage may be considerably simplified by drawing the 
shoulder downwards, by which the structures at the bottom of the wound 
will be made much more superficial. The artery having been identified, the 
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next step, and a very delicate one, is to effect its denudation without injury to 
the pleura or to the subclavian vein. Dr. Warren, while isolating this vessel, 
- In a case of unusual perplexity, opened the chest, which was announced by a 
distinct whistling sound. The accident in this case, however, did not interfere 
with the patient’s recovery. To avoid such complications, the operator should 
place a finger between the tendon of the anterior scalenus muscle and the 
vessel, and with the point of the director cautiously tear away the investing 
cellular tissue from the artery, always keeping the instrument directed to- 
wards the rib, so that it may not go beyond the proper limitation. By the 
sensation imparted to the tip of the finger he will be able to determine when 
a way has been opened for the thread. The needle bearing the ligature should 
now be conducted round the vessel from without inwards, directed by the ~ 
finger stationed at the tubercle, after which, on the removal of the in- 
strument, and its being certain that the thread is properly placed, the 
vessel may be tied. (Fig. 424.) In my possession is a specimen in which the 


The subclavian artery exposed and the ligature passed. 


phrenic nerve, instead of occupying the usual position in front of the scalenus 
muscle, passes into the chest over the third part of the subclavian artery. 
The possibility of such an anomaly will suggest to the surgeon, when tying 
the vessel at the seat of election, the propriety of examining for this irregu- 
larity before securing the thread. Doubtless it was this abnormity which 
produced the diaphragmatic paralysis that once followed this operation. 
Operation in the second part, or beneath the scaienus anticus muscle-—Should 
it be found imperative to tie the subclavian in this situation, it will be neces- 
sary to modify the operation described for the ligation of the vessel external 
to the scalenus, by making a more extensive division of the clavicular origin 
of the sterno-cleido-mastoid muscle, and cutting the scalenus anticus par- 
tially across. Before dividing the last-named muscle, it should be raised on 
a director, and only a few fibres should be cut at a time. It will be advisable 
to leave the inner portion of the muscle undisturbed, as the phrenic nerve 
is placed in front, and finally to the inner edge, of its fasciculi. The artery 
having been uncovered, the needle should be passed from above downwards. 
Operation within the scalenus anticus—The successful execution of a ligation 
of the subclavian in this region, on the right side, involves a degree of bold 
surgical exactitude which is not possessed by all operators, and on the left 
side is beset with so many difficulties that nothing short of the direst neces- 
sity can justify its attempt. The subclavian artery has been tied within the 
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scalenus anticus, or, as it is sometimes termed, “on the tracheal side of the 
scaleni muscles,” fifteen times, in every case with a fatal result. I have 
arranged these cases in a tabular form. 


1 
No. Surgeon. Date.| Sex. & Disease. Result. | Reference. 
1 |Colles, left side, 1818. |Male. 33 | Aneurism. Died 9th day, Wie Sb .). Med, and 
rhage; pleura was} Surg. Journal, vol. xly. 
wounded in the op-| p. 48 


eration. 


2 | Arendt. ph a aie Maley” | eas Aneurism. Died 5th day, exhaus- Dietrich, p. 184. Verm. 

tion. Abh. von prakt. Aerzte| 
; zu St. Peterburg. 

3 |Boyer. 1829. | 24 | Aneurism. Died in 24 hours, Dietrich, p. 31. 
hemorrhage | 

4 |O’Reilly. pho) ay fae 39 | Aneurism. Died 23d day, hemor- Flood on the Arteries. 
rhage. | Powers, p. 69. 

5 |Hayden. . 1835. |Female.| 57 | Aneurism. Died 12th day, hem- Lancet, vol. i. p. 47, 1837) 
orrhage. | 88. 

6 |Liston,carotid also tied.) 1839. | Male. 32 | Aneurism. Died 36th day, hem- Lancet, vol. i. p. 37, 1837 | 
orrhage. 40. | 

7 | Liston, carotid also tied.|......... eee Aneurism. Died 13th day. 

8 |Partridge. 1841. Ld 38 | Aneurism. Died 4th day, pye- 


Lancet, vol. ii. p. 603, 
mia. Had pericar- 1840-41. 


ditis and pleuritis. 


9 |J. K. Rodgers, left side. 1845. | “ 42 | Aneurism. Died 15th day, hem-|N. York Med. Journal, 
| orrhage. 1846. 
10 |Cuvillier, carotid also ......... Re rhe a eee S Aneurism. Died 10th day, hem- 
tied. orrhage. 
11 | Mott. 1851. |Female. | 21 |Aneurism. Died 19th day, hem-|American Journal Med. 
orrhage. \"'Sci., vol. xii. p. 354, 
| 1833, 
LAR 1) oY Vee Male. 50 | Aneurism. Died 11th day, hem- Selecta Praxis Med.-Chi- 
orrhage. rurg.,Tab. lv., lvi., 1848, 
Paris. 
13 |Auvert. |oreeeeeee 36 | Aneurism. Died 22d day, hem-|Auvert, op. cit., Tab. 
orrhage and pneu-| vii. and lviii. 
monia. 
114 |Ayres, U.S. V. CEG So SR ee \Shot wounds. |Diedin % hour, hem- Med. Surg. History War) 
| orrhage. of Rebellion, p. 547. 
15 | Bullen. 1864, | “ 21 |Shot wounds. Died in 8 days, hem-| Med. Surg. History War 
| orrhage. of Rebellion, p. 547. 
I I 


In order to expose the vessel within the scalenus on the right side, an in- 
cision three inches in length should be carried parallel with the upper border 
of the clavicle, beginning at the top of the sternum. A second, about the 
same length, must be made at the inner border of the sterno-mastoid muscle, 
joining the first at an angle somewhat acute. After dividing the skin, the 
superficial fascia, and platysma, the surgeon should examine for the anterior 
jugular, which is often a large vein and is situated at the anterior edge of 
the sterno-mastoid muscle. If the vessel is present it must be drawn aside, 
and the deep fascia opened, both in front of the muscle and along the course 
of the clavicle to the extent of the first incision. Flexing the patient’s head, 
so as to relax the sterno-cleido-mastoid, the surgeon next separates the 
origins of this muscle by a director and by the finger from the subjacent 
parts, and then, dividing them across, turns their extremities out of the way. 
In the cellular tissue underneath will, perhaps, be found the trunk of the an- 
terior jugular vein and one or two muscular branches of the thyroid arteries. 
Pressing these aside, and dividing the sterno-hyoid and sterno-thyroid mus- 
cles, the operator reaches the sheath of the carotid artery and the internal 
jugular vein, the latter lying in front of the first part of the subclavian. 
Carefully disengaging the vein from some loose cellular connections, it should 
be drawn inward, when the subclavian will be exposed, crossed in front 
by the pneumogastric, cardiac branches of the sympathetic, and phrenic 
nerves. Displacing these, so as to open a way for the needle, the latter must 
be carried round the artery from below upwards, so as not to injure the 
pleura. In bringing the instrument round the posterior surface of the vessel 
it must be made to follow closely its wall, so that the recurrent laryngeal 
and sympathetic nerves be not damaged. The thread may be placed between 
the scalenus muscle and the thyroid axis, or between the vertebral and 
innominate arteries. 


LIGATION OF THE SUBCLAVIAN ARTERY. 647 

Collateral cireulation—The subclavian inside of the scalenus gives off the 
vertebral, the internal mammary, and the thyroid axis. When the vessel 
is ligated in its second or third portion, thus cutting the main channel 
by which the blood reaches the upper extremity, the vitality of the parts 
below can be maintained only in the following manner. Two branches are 
given off by the thyroid axis, which run across the neck in the direction of 
the shoulder. These are the supra-scapular and transversalis colli arteries. 
The first reaches the dorsum of the scapula at the coracoid notch, and the 
second descends along the posterior border of the bone. Coming in the op- 
posite direction, and derived from the axillary, is the subscapular artery, a 
branch of which—the dorsalis seapulee—meets and inosculates with the supra- 
scapular branch from the thyroid axis, in the muscles upon the scapula, while the 
main trunk of the subscapular joins 
the descending branches of the pos- 
terior scapular, which is also derived 
from the thyroid axis (Fig. 425): 
thus the loss of the direct channel is 
supplied. 

The separation of the ligature from 
the subclavian artery after deligation 
takes place in most instances between 
the eleventh and the fifteenth day. 

Ligation in the third part of the 
subclavian has been followed by a 
very heavy mortality. Of 21 cases* 


collected by Mr. Poland, in which 
this part of the vessel was ligated for 
aneurism, 9 recovered and 12 ended 
fatally. 

Dr. Norris’s tablest contain 69 


The lines beneath the artery mark the division be- 
tween the subclavian and the axillary: a, ligature on 
the subclavian at its third part; 6b, thyroid axis; d, 
transversalis colli; c, supra-scapular branches ; e, the 
subscapular of the axilla; g, its dorsalis scapula branch, 
the two inosculating with those of the thyroid axis 
behind and at the dorsum of the scapula. 


cases of deligation of the subclavian, 
with 36 recoveries and 33 deaths, a mortality of 47.8 per cent. 
tion was done 56 times for aneurism and 9 times for wounds. 
Dr. Willard Parker, of New York,{ has tabulated 196 cases of ligature of the 
subclavian artery. This collection embraces those contained in Circular No. 
5, Surgeon-General’s Office, U.S.A., 35 in number, and those reported by Pro- 
fessor Pirogoff in his “Outlines of Military Surgery,” 9 in number. Of these 
ligations, 107 died and 88 recovered, a mortality of 54.5 per cent. In 70 of 
the cases the vessel was ligated for causes other than aneurism seventy times, 
48 of which terminated fatally, a mortality of 68.5 per cent. In 9 instances 
the second part of the vessel was tied, with 4 deaths, and in 174 cases the 
third part was ligated, with 89 deaths. Of the persons operated on, so far 
as noticed, 138 were males and 14 females. The youngest patient was eigh- 
teen years old, and the eldest seventy-three years. In 134 instances the 
side of the body was noticed. Of these, 82 were on the right side and 52 on 


The opera- 


_ the left. 


Dr. Koch’s collection$ embraces 212 cases of subclavian ligation. Of these, 
70 were performed for causes other than aneurism, 48 of which died. 

Dr. Otis records 52 ligations of the subclavian, with 41 deaths, a mortality 
of 78.8 per cent.|| These operations were done for shot injuries. 

Dr. Morton’s table of “Ligations of Large Arteries, performed at the Penn- 
sylvania Hospital,’] contains 2 cases of ligature of the subclavian artery for 
aneurism, with 1 death and 1 recovery. 

Though the fatality attending this operation is very great, yet it must 
not be forgotten that the conditions which require its performance are in 

* Guy’s Hospital Reports, vol. xv., 1870. } Norris’s Contributions to Practical Surgery. 

{ Transactions of the American Medical Association, vol. xviii., 1867. 

9 Arch. f. d. Klin. Chirurg., B. x. pp. 195, 280. Berlin, 1869. 


|| Medical and Surgical History of the War of the Rebellion, Part I., surg. vol., p- 547. 
{| American Journal of the Medical Sciences, April, 1876. 


648 LIGATION OF ARTERIES. 


themselves often necessarily fatal, and that in traumatic cases death is gen- 
erally the result of the injury, and not of any cause connected with the 
deligation. 

The cause of death in a large majority of instances after ligation of the 
subclavian artery is hemorrhage. 

Complications.—The surgeon may encounter a number of very embarrassing 
difficulties in his attempts to ligate the subclavian artery. Some of these 
can be recognized before the operation is begun. Others are discovered only 
after the parts are exposed. 

In large aneurisms there may be such a displacement of the clavicle and 
the contiguous parts that the vessel is rendered inapproachable. 

The tissues around the sac may be so infiltrated and matted together by 
inflammatory lymph that the safe approach to, and denudation of, the artery 
become matters of the greatest difficulty. 

The sac of an aneurism may involve so much of the artery that no suit- 
able place will be left for the application of a ligature. 

The vessel, even when safely reached, may be found so diseased as to forbid 
the deligation. 

The artery may be eccentric in its course, and from this circumstance not 
easily reached. 

In addition to the above may be mentioned the dilatation of veins, enlarged 
glands, and peculiarities of organization, all of which will prove sources of 
difficulty to the surgeon in accomplishing his contemplated object. 


’ Ligation of the Vertebral Artery. 


The vertebral artery, arising from the subclavian, runs directly upwards, 
enters the vertebral foramen of the sixth cervical vertebra, passes through 
similar openings in the vertebra above, and after reaching the upper surface 
of the atlas turns backwards around its articular process and enters the 
cranium through the occipital foramen. This vessel is associated with the 
internal carotid in supplying the brain with blood. 

Surgical anatomy.—The vertebral artery is covered in front by the skin, 
the superficial fascia, the platysma, the deep fascia, the clavicular origin of 
the sterno-cleido-mastoid muscle, a second layer of the deep fascia (omo- 
hyoid), the internal jugular vein, the inferior thyroid artery, and, on the 
left side, the thoracic duct. Behind it is in relation with cellular tissue and 
the summit of the pleural sac, having on its outside the thyroid axis, and on 
its inside the internal jugular vein and the carotid artery, together with the 
pneumogastric and sympathetic nerves. 

On account of wounds, or in consequence of subclavian aneurism, it may 
become necessary to ligate this vessel. In the only case of successful ligature 
of the innominate artery, the one reported by Dr. Smyth, the vertebral and 
the common carotid were both tied. Professor Willard Parker has tied the 
vertebral, and at the same time the carotid and the subclavian arteries, for 
the cure of an aneurism of the latter vessel. The vertebral has also been 
ligated by Maisonneuve, in order to arrest a hemorrhage following a shot 
wound of the neck. Two other cases of ligation of this artery have been 
reported by an Italian surgeon. 

OPpERATION.—In case an external wound existed, situated near to the loca- 
tion of the vessel, the latter might be reached by carefully enlarging the 
opening; but when such is not the case, the surgeon must make his way to 
the artery by systematic approaches, either in front of or behind the sterno- 
cleido-mastoid muscle. 

_ By the first method the incisions will be similar to those employed for tying 
‘the innominate artery,—that is, carrying one cut down along the anterior 
border of the sterno-mastoid to the top of the sternum, and joining it with a 
second running parallel with the course of the clavicle. After dividing the 
cutaneous, the muscular, and the fascial layers, the sternal and a portion of 
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the clavicular region of the sterno-mastoid muscle must be severed. Under- 
neath these will be seen the sterno-hyoid and thyroid muscles. These need 
not be divided further than to raise their outer edges, and to expose the 
sheath of the carotid artery and the internal jugular vein. As the latter con- 
ceals the vertebral artery, it will only be necessary to draw the sheath with 
its contents well inwards towards the trachea, when the vessel will be ex- 
posed. If any difficulty is experienced in determining its position, a finger 
should be introduced into the bottom of the wound, and search made for the 
tubercle at the extremity of the transverse process of the sixth cervical ver- 
tebra. At the root of this process the artery enters its first foramen, and 
immediately below this its pulsation should be discovered. After its careful 
isolation, the thread must be passed from within outwards, in order that the 
internal jugular vein be not harmed. 

By the second method the vertebral is reached by the same incisions as are 
used to expose the subclavian on the tracheal side of the scaleni muscles. 
If this plan be adopted it will not be necessary to divide more than the cla- 
vicular head of the sterno-cleido-mastoid muscle. Due care must also be 
practiced not to injure the phrenic herve while approaching the artery in 
question. 


Ligation of the Inferior Thyroid Artery. 


Except in case of hemorrhage, the result of a wound of the neck, the 
surgeon will rarely feel it his duty to ligate the inferior thyroid artery. Both 
vessels have been tied in hypertrophic conditions of the thyroid glands, but 
with such indifferent success that the practice is not worthy of repetition. 
The vessel is a branch of the thyroid axis, and reaches the thyroid body by 
passing beneath the sheath of the carotid and internal jugular. IPf from any 
circumstance it is deemed necessary to resort to ligation of the inferior thy- 
roid, the simplest manner of reaching the artery will be to proceed as for the 
ligation of the primitive carotid, namely, by making an incision along the 
inner edge of the sterno-cleido-mastoid muscle, commencing opposite the thy- 
roid cartilage, and prolonging the incision downwards towards the sternum 
to the extent of two and a half.inches. On reaching the sheath of the 
common carotid, the operator next looks for a branch of the inferior thyroid 
passing to the thyroid body from beneath the sheath, and if one is discovered, 
it will only be necessary to trace it back until the trunk of the artery is 
reached in the fissure between the great vessels and the cesophagus, where 
it should be tied. 


Ligation of the Internal Mammary Artery. 


The internal mammary artery is a branch from the first part of the sub- 
clavian, which, after its origin, passes downwards beneath the clavicle, and 
descends along the inner surface of the anterior walls of the chest external to 
_ the pleura, accompanied with its satellite veins, and resting upon ‘the costal 
cartilages a little external to the margin of the sternum. At the sixth inter- 
costal space the vessel divides into the musculo-phrenic and superior epi- 
gastric branches. 

Wounds of the internal mammary are not uncommon on the battle-field. 
It is probable that many perish in this way without the lesion being detected. 
When after a shot or other injury along the margin of the sternum the signs 
of internal hemorrhage appear, without any evidence of the lung being im- 
plicated, a wound of the internal mammary may be reasonably inferred. 

Five cases were reported during the War of the Rebellion. In two the 
artery was tied, and in the other three an attempt was made (I suppose, 
after the manner of Larrey) to control the bleeding by plugging the wound. 
None of the patients survived the injury. 

Notwithstanding the fact that the internal mammary lies within the bon 
and cartilaginous walls of the anterior parietes of the chest, for the first three 
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intercostal spaces its ligation is not a task of great difficulty, unless, in con- 
sequence of comminution of the cartilages of the ribs or of the sternum, and 
the resulting extravasation of blood or of inflammatory products, the parts 
have become changed in their normal relations. 

OpreRATION.—Make a vertical incision, commencing at the lower border 
of the clavicle, two inches and a half in length, parallel with and three lines 
external to the margin of the sternum. Divide consecutively the skin, the 
superficial fascia, the fibres of the pectoral muscle, the external intercostal 
aponeurosis, and the muscular fibres of the internal intercostal. The last 
structure can be best opened by raising and dividing the fasciculi on the 
bent extremity of a director. The last shreds of tissue should be scratched 
through with the instrument, when the artery, with its accompanying veins, 
will be exposed. ‘The last step of the operation consists in isolating the 
vessel and encircling it with a ligature. 

Deligation of the internal mammary below the third or at most the fourth 
intercostal space is scarcely feasible, on account of the close proximity of the 
cartilages; and if under any emergency the surgeon is compelled to tie the 
vessel at a point so low down, it will be best to cut out one of the costal car- 
tilages with a pair of bone forceps, thus throwing two intercostal spaces into 
one, by which procedure ample room will be obtained for the object in view. 


Ligation of the Axillary Artery. 


Surgical anatomy.—The axilla is a conical space situated between the upper 
part of the chest and the arm. ‘The apex of the cone answers to a point be- 
tween the upper border of 

Fie. 426. the scapula, the clavicle, 

and the first rib. When 
the arm is brought close 
to the side, the axilla be- 
comes a mere fissure; but 
it presents an extensive 
concavity when the arm is 
drawn off from the body, 
bounded in front and be- 
hind by muscular folds, the 
first formed by the pec- 
toralis major muscle, and 
the last by the latissimus 
dorsi and the teres major. 
When the arm is car- 
ried off from the side, two 
fissures can, in most in- 
stances, be discovered on 
the surface of the chest. 
One, commencing at the 
sterno-clavicular articula- 
tion, can be traced to the 
arm, ending half an inch 
above the anterior margin 
of the axilla. This fis- 
sure marks the division 
between the clavicular and 
The great pectoral and delto'd muscles exposed, exhibiting the fissures the sternal portion of the 
between the clavicular and the sternal portion of the first; also the pectoralis major muscle, 


depression between the pectoral and the deltoid, in which lie the cephalic as : : 
vein and a branch of the thoracica acromialis, The fascia turned down. the chief significance of 


which is that when opened 
it leads down to the first portion of the axillary artery. The second fissure 
begins at a triangular depression below the middle of the clavicle, and ex- 


LIGATION OF THE AXILLARY ARTERY. 651 


tends downwards and outwards. This fissure is the cellular interspace which 
exists between the clavicular fibres of the pectoralis major muscle on the 
inside and the deltoid muscle on the outside. In this narrow depression lie 
the cephalic vein, and a small branch from the thoracic acromial artery. 
(Fig. 426.) When the skin and the superficial fascia are turned aside from 
the pectoralis major muscle, and the sheath of the latter is raised from the 
clavicle downwards to the fold of the axilla, or to the lower border of the 
muscle, the membrane will be found to divide into two lamelle, one passing 
up between the pectoralis major and pectoralis minor muscles (interpecto- 
ral fascia), and becoming attached to the costo-coracoid aponeurosis which 
lies in front of the subclavian muscle. (Fig. 427.) The other, and deepest 


Pectoralis major turned aside, showing the interpectoral fascia passing over 
and beneath the pectoralis minor muscle. 


layer, passing beneath the pectoralis minor muscle, is the true azillary 
fascia, and is continuous with the sheath of the axillary blood-vessels and 
nerves up into the neck. (Fig. 428.) When this deep leaf of the fascia is 
opened, a number of lymphatic glands, fat, connective tissue, arteries, veins, 
and nerves will be exposed. 

When the pectoralis major muscle is detached from its clavicular origin 
and reflected inwards and downwards, the pectoralis minor will be seen in- 
serted by its tendon upon the coracoid process of the scapula. In front of 
the pectoralis minor runs the cephalic vein, which empties into the axillary 
vein immediately below the clavicle (Fig. 428), and beneath the muscle pass 
the axillary artery, the axillary vein, and the brachial plexus of nerves. The 
pectoralis minor muscle divides the axillary vessels into three surgical re- 
gions,—the first above the upper border of the muscle, the second beneath 
the muscle, and the third from its lower margin to the insertion of the 
latissimus dorsi and teres major muscles. The first and third regions only 
are those of surgical importance. 

In the first region, that part between the subclavian muscle and the 
pectoralis minor, the axillary artery is covered by the skin, the superficial 
fascia, the pectoralis major muscle, and the two layers of the pectoral fascia, 
having the axillary vein on the inside and the axillary plexus of nerves on 
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the outside. It is in this region that the cephalic enters the axillary vein. 
(Fig. 429.) 


Pectoralis divided and turned aside, showing the deep pectoral or true axillary fascia. 
The cephalic vein is seen passing through the fascia to enter the axillary vein. 
Numerous nerve-twigs are also represented perforating the fascia. 


Oprration.—The patient should be placed upon the back, having the 
shoulders somewhat raised, and the flexed arm carried a little off from the 
body. There are two modes of uncovering the vessel, one by a linear in- 
cision, opening the fissure between the clavicular and sternal portions of the 
pectoralis major muscle, and the other by a rectangular incision, one limb 
of the cut corresponding to the fissure between the deltoid and clavicular por- 
tions of the pectoralis major muscle, and the other corresponding to the course 
of the clavicle but a little below it. (See Fig. 417.) By either route the vessel 
can be reached without much difficulty. For one who is not entirely familiar 
with anatomical details the last method will be the preferable one. The 
first plan has the advantage of not cutting any muscular fibres, but also the 
disadvantage of hampering somewhat the manipulation requisite to the isola- 
tion of the artery. I shall describe both approaches to the vessel. 

First. Make a vertical incision three inches long, commencing at the 
clavicle, in the middle of the triangular space between the deltoid and 
pectoralis major muscles. A second cut is next made, commencing at the 
first, one inch below the clavicle, and prolonged inwards three inches, run- 
ning parallel with the clavicle. These preliminary incisions should not 
extend deeper than the skin. The necessity for executing the last one an 
inch below the collar-bone arises from the tendency of the platysma to draw 
up the integument when the latter is divided. The superficial fascia should 
next be raised on the director and incised, it being borne in mind in doin 
this that the cephalic vein and the descending branch of the thoracic acromial 
artery lie immediately underneath, in the fissure between the deltoid and 
pectoral muscles. The cephalic vein being exposed, and the thin layer of 
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fascia which covers it being divided close along the edge of the clavicular 
part of the pectoral muscle, the finger or a director will suffice to separate the 


Fia. 429, 


Surgical relations of the axillary artery above the pectoralis minor muscle: a, 
clavicular part of the pectoralis major detached and turned down; b, the cephalic 
vein drawn aside by a hook, above which it enters the axillary vein, and beneath 
which are seen the axillary artery and, farther out, the axillary plexus of nerves; 
e, the coracoid process, to which is attached the pectoralis minor; d, the deltoid 
muscle; e, the coraco-clavicular aponeurosis. 


latter from both the vein and the deltoid. After dividing the platysma, the 
operator next commences the detachment of the fibres of the pectoral muscle 
from the clavicle, cutting close to the bone by short, light, and repeated 
strokes, completing the division of the deepest fibres upon the director; after 
which the muscle may be turned downwards and inwards. In doing this the 
thoracica acromialis and superior thoracic arteries will be exposed, and, very 
probably, will demand ligation. The interpectoral and the axillary fascia, 
together with some loose cellular tissue, being now broken up, the next step 
is to identify the axillary artery. In doing this the finger should be intro- 
‘duced into the wound, and made to touch the upper border of the pectoralis 
minor muscle below and the clavicle above. These points being ascertained, 
the upper and lower limits of the vessel have been determined, and between 
them the search is to be conducted. If now a careful inspection of the bot- 
tom of the wound is made, the axillary vein will be seen, corresponding to 
the middle of the clavicle. If any doubt remains, the vessel may be pressed 
with the finger close to the subclavian muscle, beneath which it appears, 
when, if it is the vein, its thin walls will become distended by the impediment 
offered to the passage of the blood. The vein having been discovered, the 
surgeon has gained his second landmark. He knows that the axillary artery 
is on its outer or humeral side, and the search is next made in that direction. 
Perhaps he passes unnecessarily far out and encounters the cords of the axil- 
lary plexus of nerves; in these he has a third landmark, the artery being on 
their inner side: so that the vessel must. be found between the vein and the 
VOL. 1.—42 
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nerves. In addition to these referential points, the pulsation of the artery 
may be felt, which will serve still further to dispel any doubt that may 
remain as to its position. In effecting the ligation of the artery, the work of 
denudation should begin on the side next to the vein, and when the two have 
been separated the point of a finger should be interposed while the posterior 
and outer surfaces of the vessel are being isolated. An assistant should also 
draw the cephalic vein outwards and upwards, and if the external jugular 
communicates with the former over the clavicle, it may be necessary, in 
order to pull the cephalic sufficiently far out of the way of danger, to tie 
the communicating branch with two threads and sever the vein between 
them. The artery having been detached from all its surrounding connections, 
the needle bearing the thread must be passed from within outwards above the 
thoracica acromialis and superior thoracic branches, its point being received 
on the end of the finger as it appears between the vessel and the axillary 
plexus of nerves. 

Second. The arm being drawn off from the side in order to render apparent 
the fissure between the two portions of the pectoralis major muscle, an oblique 


Fra. 430. 


Axillary artery, vein, and nerves exposed; also the first portion of the brachial artery. High origin of the 
radial artery also seen, 


incision is made over this depression, three inches in length, commencing 
half an inch from the sterno-clavicular articulation. The skin and fascia 
being divided, the muscular interspace must be opened, and its sides separated 
with the director and the fingers. In doing this it must be remembered that 
the course of this fissure is upwards towards the clavicle. If the attempt is 
made to enlarge the opening directly backwards, the artery will never be 
found. As the separation of the two portions of the pectoral progresses, the 
arm should be brought towards the side of the body, in order to relax the 
muscle and to allow of a free exposure of the deeper parts. The space be- 
tween the clavicle and the pectoralis minor being reached, the subsequent 
steps of the deligation are the same as in the first method, already described. 

Surgical anatomy of the third region of the axillary artery—This includes a 
description of that portion of the axillary between the lower border of the 


ha 
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pectoralis minor muscle and the insertion of the latissimus dorsi and teres 
major muscles. The vessel is covered in front by the skin, the superficial 
fascia, the pectoralis major muscle, and the axillary fascia. Behind are 
situated the subscapularis, the tendons of the latissimus dorsi and teres 
major muscles, and the musculo-spiral and circumflex nerves. On the outer 
side lie the coraco- 

brachialis muscle, Fig. 481. 

and the median 
and musculo-cuta- 
neous nerves; on 
the inner side are 
the ulnar and in- 
ternal cutaneous 
nerves, and the 
axillary vein. The 
branches given off 
by the axillary ar- 
tery are the tho- 


racica acromialis, Sees eee 

2A RIA The anterior and posterior folds of the axilla, and the biceps muscle: immediately 
the thor acica su- under the anterior fold and the bicipital swell is a white line giving the course of 
perioris, the tho- _ the axillary artery. - 


racica longa, the 
thoracica alaris, the subscapularis, and the anterior and the posterior cir- 
cumflex. (Fig. 430.) 

Once in about thirty-five times the radial artery, and much less frequently 
the ulnar, is given off from the axillary,—an irregularity which should not 
be lost sight of in cases of ligation in this part of the vessel, as the one trunk 
might readily be mistaken for the other. 

OpERATION.—The patient being placed in the reeumbent position and the 
arm drawn off from the side, a line may be extended, if desired, from the 
junction of the anterior and the middle third of the axilla to the middle of 
the bend of the arm. (See Fig. 431.) The upper extremity of this line w:Il 
be found to indicate the posi- 
tion and course of the axillary Fra. 432. 
vessels. When the arm is-car- 
ried off at right angles with 
the body, the anterior and pos- 
terior muscular folds of the ax- 
illa become strongly prominent. 
Emerging from beneath the an- 
terior folds will be seen the bi- 
ceps flexor cubiti muscle, and 
immediately within this a sec- 
ond ridge or swell, which is the 

coraco-brachialis. (Fig. 432.) 
The axillary artery lies along 
the inner edge of the latter. 


Placing a finger in the summit Limb drawn away from the body, anu the index finger of one 
of the axilla, at the upper ex- hand of the surgeon fixing the integument at the summit of the 


" . “ axilla, while with the other hand he is about to commence the 
tremity of this line, while the incision for the ligation of the third part of the axillary artery. 
arm is still abducted, commence 

at this point an incision (Fig. 432), which should be prolonged downwards 
along the inner edge of the coraco-brachial ridge for two inches. After 
dividing in succession the skin, the superficial fascia, and the deep fascia 
(the latter upon the director), muscular fibres of the coraco-brachial will be 
exposed, and search must now be made for the vessel, the parts being held 
asunder by a retractor and the finger. (Fig. 433.) The arm being brought 
a little nearer to the side, the director alone should be used to lacerate 
any shreds of connective tissue which may obscure the parts. To discover 
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the artery, should it not be readily recognized by its pulsation, the operator 
must commence at the coraco-brachialis muscle and work his way inwards. 
First will be seen the me- 
Fie. 483. dian nerve, next the mus- 
culo-cutaneous nerve perfo- 
rating the muscle, and then 
the axillary artery, on the 
inner side of which lies the 
axillary vein. After the 
vessel has been isolated, the 
needle should be passed be- 
tween the artery and the 
vein, and its point conducted 
safely round by making 
counter-pressure with the 
finger on the outer side, at 
the same time crowding the 
median and musculo-cuta- 
neous nerves towards the 
coraco-brachialis muscle. 


The ligation of the axil- 
lary artery dates back only 
Ligation of the axillary. The sides of the wound held apart by a to the year 1815, when it 
retractor and the thumb. was first tied by Chamber- 
laine, of Jamaica. 
In all cases of ligation where the choice lies between the first part of the 
axillary and the third part of the subclavian artery, the latter should be 
unhesitatingly adopted, as both the easier and the safer operation. 


Ligation of the Brachial Artery. 


Surgical anatomy.—The brachial artery extends from the tendon of the 
teres major muscle, along the inner and anterior portions of the arm, to about 
three-quarters of an inch below the bend of the elbow-joint, at which point 
it divides into the radial and ulnar arteries. The vessel is quite superficial 
in its entire course. It is placed along the inner edge of the coraco-brachialis 
and biceps flexor cubiti muscles, and in a groove between these and the 
triceps extensor cubiti posteriorly. The exact relations of the vessel may be 
considered in three different positions : 

1. Upper third.—This includes a portion of the vessel equal in extent to 
the humeral portion of the coraco-brachialis muscle, and therefore partly in 
the axillary space. In this division the brachial artery is covered by the 
skin, the superficial fascia, and the bicipital fascia. Behind lie the triceps, 
and the musculo-spiral nerve. On the outer side are the coraco-brachialis 
muscle and the median nerve, and on the inner-side are the basilic vein, 
and the internal cutaneous and ulnar nerves. (See Fig. 430.) 

2. Middle third—This part of the artery lies along the inner border of the 
biceps muscle, and is crossed by the median nerve. 

3. Lower third—The vessel is situated on the inner margin of the biceps 
muscle and its tendon, and is covered, in addition to the skin and fascia, by 
the bicipital aponeurosis. ‘The median nerve lies a short distance to its 
inner side, and both nerve and artery rest upon the brachialis anticus 
muscle. (See Fig. 436.) The brachial artery in front of the bend of the 
arm is invested with additional interest on account of its relation to the 
cutaneous veins, especially the median basilic, which lies directly over the 
vessel and is separated from it only by the bicipital aponeurosis. This vein 
is generally more prominent than any other at this part of the arm, and 
on this account has always offered an attractive mark for the lance of the 
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phlebotomist, by which means the artery has often been wounded, giving rise 
to arterio-venous aneurism. 

There is also in front of the articulation at the bend of the arm a deep 
fossa,—the anticubital,—the sides of which are formed by the pronator radii 
teres and supinator muscles, and the floor by the brachialis anticus muscle. 
In this fossa are the brachial, radial, and ulnar arteries, together with the 
median nerve and a large communicating vein. Hence the danger attending 
penetrating wounds within the limits of this region. 

The branches distributed by the brachial artery are the superior profunda, 
the inferior profunda, the anastomotic, and the muscular. 

Oprration.—A line extended from the summit of the axilla to the middle 
of the antibrachial fossa indicates the entire course of the brachial artery. 
(See Fig. 431.) 

Ligation at the upper third—Place the patient in the recumbent position, 
and draw the arm off from the trunk. Feel for the muscular ridge of the coraco- 
brachialis just within that of the biceps muscle, and along its inner border 
make an incision two inches in length, holding the knife at right angles to 
the surface of the arm. After dividing the skin, the remaining layers of 
fascia should be raised upon the director and incised, when, after lacerating 
its sheath, the artery will be exposed, or can readily be detected by its pul- 
sation. If from any cause the latter is not distinguishable, the artery may 
be identified by recalling the fact that there is nothing interposed between 
it and the coraco-brachialis muscle except the median nerve, and that the 
basilic vein lies close along the inner side. After the denudation of the 
artery the needle must be passed from within outwards, so as to inflict no 
injury on the vein, at the same time all necessary precautions being used not 
to include the median nerve in the ligature. (Fig. 434.) ' 


Fia. 434. 


Brachial artery encircled by the ligature. 


Ligation at the middle third.—Divide the skin for two inches along the 
inner border of the middle of the biceps muscle. Raise and incise the super- 
ficial fascia with its fat on the director, and then open the fibrous mem- 
brane which covers the biceps muscle, taking care not to wound the median 
nerve which crosses over the artery to the inner side of the arm. ‘By lacer- 
ating the cellular tissue along the edge of the muscle the artery will be 
exposed, accompanied by its vene comites. The ligature may be passed in 
either direction. (Fig. 435.) 

« Ligation at the lower third —The surgeon should alternately fiex and extend 
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the arm until the tendon of the biceps muscle is distinctly recognized, along 
the inner edge of which an incision two inches long should be made, dividing 
successively the skin, the superficial fascia, and the bicipital aponcurosis, 


Fig. 435. 


Ligation of the brachial artery at the middle and lower thirds. 


immediately under which will be found the artery, the median nerve being 
some distance to its inner side. (Fig. 435.) 

Ligation of the brachial artery may be required on account of hemorrhage 
or aneurism, and at no point is the operation a difficult one. 

The occasional irregularities in the origin of the radial, and in some in- 
stances of the ulnar artery, should not be forgotten in ligations of the bra- 
chial, as when such abnormities exist the vessels generally lie side by side, in 
which case the proper one for the ligation could only be selected by alter- 
nately making compression on both, and thus learning which commands the 
circulation in an aneurism or the hemorrhage in case of a wound. 

Collateral circulation—The vessels which maintain the circulation of the 
arm after ligation of the first part of the brachial artery are the circumflex 
and subscapular arteries from the axillary, with the ascending branches of 
the superior profunda artery. Where the ligature is applied at the middle 
or lower third of the brachial artery, the superior and the inferior profunda 
(and if near the elbow the anastomotica magna) communicate with the re- 
current branches of the radial, the ulnar, and the interosseous. (See Fig. 443.) 
These compensating vessels of the arm are neither large nor numerous, nor 
are the communications between those of the arm and those of the forearm 
very free: so that the risk of gangrene after ligation of the artery is very 
great. 


Ligation of the Radial Artery. 


Surgical anatomy.—The radial is the more superficial artery of the two 
given off by the brachial. It leaves the latter vessel at the middle of the 
bend of the arm, and passes obliquely downwards and outwards to the wrist, 
where it runs beneath the inner extensor tendons of the thumb to the lower 
end of the radius, and enters the hollow at the root of the thumb by passing 
beneath the two inner extensor pollicis tendons, finally reaching the palm of 
the hand between the two heads of the first interosseous muscle. 

In the arm the radial artery, at its upper third, lies between the pronator 
radii teres muscle on the inside and the supinator radii longus on the outside. 
The remaining portion of the artery is placed between the flexor carpi radi- 
alis on the inside and the supinator radii longus on the outside. The radial 
nerve, which at the upper third of the arm lies some distance to the outside 
of the vessel, at the middle third approaches it very closely, though still 
occupying the radial side of the artery, while at the last third it becomes 
again far removed from the vessel, by passing underneath the tendon of the 
supinator longus muscle to the back of the hand. (See Fig. 436.) The 
vessel lies immediately under the skin, the superficial fascia, and the deep 
fascia. 

OpERATION.—A line extended from the middle of the bend of the arm to 
a point midway between the styloid process of the radius and the tendon 
of the flexor carpi radialis marks the course of the vessel. (Fig. 437.) The 
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artery may be tied at any part of the arm. I shall describe its ligation at 
the upper and at the lower third. 
Ligation in the upper third.—In the direction of the line already described 


Fig. 436. 


Arteries of the lower part of the 
arm and of the forearm and their 
relations. 1, median nerve, ex- 
ternal to which, close along the 
edge of the biceps, 14, lies the 
brachial artery ;, 2, ulnar nerve, 
passing from the arm to the fore- 
arm, between the internal condyle 
of the humerusand the olecranon 
process of the ulna; 4, ulnar ar- 
tery, approaching the ulnar nerve; 
5, median nerve, exposed by cut- 
ting away a portion of the flexor 
sublimis digitorum and the flexor 
carpi ulnaris muscle; 6, deep fas- 
cia; 7, deep fascia covering the 


radial artery; 8, tendon of the 


flexor carpi ulnaris; 9, palmaris 
longus; 10, radial artery, passing 
over the tendon of the pronator 
radii teres, and resting lower 
down on the flexor longus polli- 
cis, with the radial nerve, 11, on 
its outer side; 12, supinator longus 
drawn aside by hook. 


make an incision two inches in length, commencing 
one inch below the bend of the elbow. (Fig. 438.) 
After dividing the skin and exposing the cellulo-adi- 
pose tissue, look for the median vein, and incise the 
fascia in such a manner as to avoid the vessel. The 
deep fascia having been exposed, look for the yellow 
line which separates the supinator muscle on the out- 
side from the pronator radii teres on the inside. If 
this cannot be recognized, the interspace may be dis- 


Eig. 437: 


Lines showing the course of the radial 
and ulnar arteries, 


Fig. 438. 


Making the incision for the ligation of the radial artery at its upper third. 


covered by the finger, after which, the fascia being opened, the artery will be 
found surrounded by adipose tissue, and upon being separated from its ac- 


companying veins may be raised on the needle. 


(See Fig. 441.) The nerve 


lies so far external to the artery, beneath the supinator radii longus muscle, 
that it should not be seen in the operation, unless the surgeon cuts very wide 
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of the mark. In the event of its being exposed, it would serve as a landmark, 
re ia the operator to carry his search more towards the ulnar side of 
the arm. 

Ligation in the lower third.—By strongly extending the hand, the tendon of 
the flexor carpi radialis, which is the first tendon on the inside of the radius, 
may be seen or felt. On the radial side of the tendon make an incision one 
inch and a half long, beginning one inch above the wrist-joint. (See Fig. 
439.) The artery is very superficial, and the incision should be made with a 


Fia. 489. 


U, 


L‘gation of the radial at its lower third. Opening the deep fascia. 


light hand. After dividing the skin, and the superficial and deep fascize (Figs. 

439 and 440), the last two being previously raised on the director, the artery, 

with its satellite veins, will be discovered between the flexor carpi radialis and 

supinator radii longus muscles. The needle may be passed in either direc- 

tion, as the radial nerve 

Fie. 440. leaves the vessel about the 

middle of the forearm. 
(Fig. 441.) 

Ligation of the radial ar- 
tery at the root of the thumb. 
—Between the lower end 
of the radius and the root 
of the thumb is a deep 
fossa, which is bounded on 
the inside by the tendons. 
of the extensor ossis meta- 
carpi pollicis and the ex- . 

Ligation of the radial at its lower third. Isolating the artery. tensor primi - internodii 

pollicis, and on the outside 
by the tendon of the extensor secundi internodii pollicis. If the skin, the 
superficial fascia, and a thin membranous layer be turned aside, the artery 


Fra. 441. 


Ligation of the radial and ulnar arteries. Ligature passed at the upper and the 
lower third of the radial, and at the lower third of the ulnar, 


will be found lying in the midst of some fatty tissue and resting upon the 
lateral radio-carpal ligament. i 
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OpERATION.—An incision one inch and a half long should be made ob- 
liquely across the fossa, observing to 
avoid one of the chief radicles of the Fie. 449. 
radial vein, which lies immediately in the 
course of the wound, and in the superfi- 
cial fascia. After opening the latter and 
the deep fascia, and displacing some loose 
adipose tissue, the artery will be reached 
at the bottom of the depression between 
the tendons of the thumb. The oper- 
ator must not injure the sheath which Ligation of the radial at the root of the thumb. 
envelops these tendons, as such an acci- 
dent might be followed by a troublesome and diffuse inflammation. (Fig. 442.) 


Ligation of the Ulnar Artery. 


Surgical anatomy.—The ulnar leaves the brachial artery in the fossa at the 
bend of the arm, and, passing underneath the superficial flexor muscles 
which arise from the internal condyle, descends along the inner side of the 
arm, between the flexor carpi ulnaris muscle on the inside 
and the flexor sublimis digitorum muscle on the outside. Fie. 448. 
The vessel rests upon the flexor profuydus digitorum 
muscle, has the ulnar nerve to its inner sideyand is crossed 
at the lower third of the arm by the skin, the superficial 
fascia, and the deep fascia. (See Fig. 436.) 

The deligation of the ulnar artery is limited to the lower 
third of the arm, in consequence of the great mass of mus- 
cular tissue which overlies the vessel above this part. 

OprrATION.—The course of the ulnar artery is indicated 
by a line extended between the radial border of the pisi- 
form bone and a point at the junction of the upper and 
the middle third of the forearm, and three-quarters of an 
inch external to its ulnar border. (See Fig. 437.) 

If the hand be forcibly extended, there will be seen 
above the wrist a prominent fleshy swell, to the inner 
side of the tendon of the palmaris longus. This is the 
flexor sublimis digitorum muscle. Along the inner or anastomosis between 
ulnar side of this swell is a depression, and it is in this the radial and: ulnar re- 

. current arteries, d and e, 
groove that the ulnar artery lies. and the superior and in- 

Make an incision one inch and a half long above the — frie, Prin ee 
wrist, in the depression between the flexor carpi ulnaris 
and the flexor sublimis digitorum, which depression is immediately in line 
with the pisiform bone. Let the superficial fascia be incised, and then, 
flexing the hand so as to relax the deep fascia, raise the latter with the for- 
ceps, and, after cautiously nicking it, introduce the director and slit it up 

freely. 

If Aaa the tendon of the flexor carpi ulnaris be turned a little inwards, the 
artery will be found with the ulnar nerve close along its inner side. From 
the nerve and its accompanying veins the vessel must be separated, and the 
needle passed from within outwards. (See Fig. 441.) | 

The radial and ulnar arteries may demand ligation on account of trau- 
matic aneurism, or for wounds, such as are frequently inflicted by glass, 
chisels, and knives. Wounds of the palmar arch demand ligation at the 
seat of injury, and have been considered under the head of injuries of the 
upper extremity. 

Collateral circulation—The radial artery shortly after its origin gives off a 
branch,—the radial recurrent,—which turns upwards along the outer side of 
the joint. The ulnar artery, in like manner, furnishes the ulnar recurrent, 
and in addition the interosseous trunk. Both recurrent vessels give off de- 
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scending branches, which communicate with muscular branches given off by 
both of the main arteries lower down. It is these inosculations, together 
with the interosseous, which maintain the circulation below, when the radial 
or the ulnar is tied. 


Ligation of the External Iliac Artery. 


Surgical anatomy.—The external iliac artery, the most superficial of the 
two branches of the common iliac, extends from the sacro-iliac juncture along 
the inner margin of the psoas magnus muscle to the middle of the crural 
arch, where it becomes the femoral artery. 

In front are situated the peritoneal sac containing the intestines, the sper- 
matic vessels, and the genito-crural nerve. On the outside lies the psoas 
magnus, to which the artery is attached by a fold of the iliac fascia; above, 
the external iliac vein is situated behind, and below it is to the inner side of 
the vessel. (See Fig. 445.) 

OperATION.—The lower bowel having been previously emptied by an 
enema, and the patient placed upon the back, an incision should be made 
parallel with Poupart’s ligament, commencing one inch above the anterior 
superior spinous process of the ilium, and terminating a little external to the 
external abdominal ring. (See Fig. 445.) The incision should be slightly 
curvilinear, having the convexity downwards. The skin and superficial fascia 
being divided by successive touches of the knife, and one or two branches 
belonging to the superficial epigastric and circumflex ilii arteries having 
been tied, the tendon of the external oblique muscle should be raised upon 
the director and incised to the full extent of the external wound. Succeeding 
these layers come the internal oblique and transversalis muscles, which in 
turn must be divided in a similar manner, but with increasing caution as 
the fibres of the last are severed. At this stage of the operation it will be 
necessary to tie some branches of the circumflex ilii artery. Beneath the trans- 
versalis muscle lies the transversalis fascia, which serves to connect the latter 
with the peritoneum. And now begins the most delicate part of the task, 
namely, the breaking up of this fascia and the detachment of the sac of the. 
peritoneum from Poupart’s ligament and the iliac fossa. This is best effected 
by a pair of forceps and the fingers, and should commence nearer to the exter- 
nal than to the internal extremity of the wound, as there the serous membrane 
is most loosely connected to the subjacent parts. Let the operator commence 
by picking up some of the fleecy fibres of the transversalis fascia with the 
forceps, and with a finger of the opposite hand make counter-pressure on 
the peritoneum. A portion will be found to yield, when the process may be 
repeated, until an opening has been made sufficiently large for the introduc- 
tion of the fingers, by which the remaining separation, necessary for the 
exposure of the artery, can most conveniently be accomplished. Too much 
delicacy cannot be observed in detaching the peritoneum from the iliac 
fossa. It is very unfortunate when, either in consequence of strong inflam- 
matory adhesions or from maladroit manipulation, this membrane is torn. 
The intestines are liable to escape through the opening, and the danger of 
a fatal peritonitis becomes imminent. After pushing up the serous sac and 
passing a finger into the opening, the external iliac artery will be detected 
by its pulsation, having the anterior crural nerve a short distance to its 
outer side and the éxternal iliac vein on its inner side as the artery ap- 
proaches the crural arch, but behind at the upper half of the vessel. A broad 
retractor (Fig. 444) may now be slipped along the upper wall of the wound, 
and the parts held out of the way by an assistant, while the surgeon carefully 
isolates the vessel from its surrounding connections, and, passing the needle 
from within outwards between the vein and the artery, brings it round to 
the outer side of the latter, where it should be received on the extremity of 
the finger and conducted safely through. After the completion of the opera- 
tion the margins of the wound should be drawn together by a number of 
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interrupted sutures, extending through all the strata of tissues down to 
the peritoneum; and, in order to relieve the stitches from tension, the 


Fie. 444. 


Author’s retractor for holding aside the sac of the peritoneum during operation upon the iliac arteries, 


patient should be placed in bed, with the thigh flexed and the shoulders 
elevated. 

The ligation of the external iliac artery was first performed in 1796, by Mr. 
Abernethy. The incision which this surgeon adopted was in the direction of 
the course of the artery. He commenced Fic. 445 
above Poupart’s ligament, half an inch pint 30 
outside of the external ring, and termi- 
nated his cut three inches above and in 
the direction of the median line. The 
incision recommended by Sir Charles 
Bell for opening the walls of the ab- 
domen in order to ligate the external 
iliac artery corresponds in all particu- 
lars to the one which I have detailed. 
Searpa’s method differs from others in 
that the division of the parietes begins 
below and in front of the anterior su- 
perior spinous process of the ilium. Sir 
Astley Cooper made a semi-elliptical cut, 
convex downwards, of which one of the 
extremities rested a short distance above 
the iliac spinous process, and the other at 
the inner side of the external ring. Many 
others have been described, for example, 
those of Bogros, Lisfranc, Rust, Langen- 


: The sac of the peritoneum pushed up and the 
beck, and Delpech ; but they all, except external iliac artery raised on the ligature. Also 


ligature of the feméral at the point of election. 
in some very unimportant particulars, “S™"° % tne *mOrml a te poinor ereenon 


closely resemble one another. The operation of tying the external iliac 
_ artery was first executed in this country by Dr. Dorsey. 

The ligation of this vessel is commonly required on account of aneurism 
of the common femoral and the lower part of the external iliac. 

The results of the operation may be learned from the tables of Norris,* 
Cutter,t and Morton,{ which embrace 157 cases of deligation of the external 
iliac for various causes, of which number 48 died and 109 recovered. The 
fatality attending the operation, when done for shot wounds, is well illus- 
trated in the surgery of our late war, in which the external iliac was ligated 
16 times, with only 2 successes. Gangrene and hemorrhage were the chief 
causes of death in the fatal cases, though a few perished from peritonitis, 
tetanus, and protracted constitutional irritation. 


* Norris’s Contributions to Practical Surgery, Philadelphia. 
+ American Journal of the Medical Sciences, New Series, 48, July, 1864. 
{ American Journal of the Medical Sciences, April, 1876. 
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Ligation of the Epigastric Artery. 


The epigastric arises from the external iliac artery three or four lines above 
Poupart’s ligament. It lies between the peritoneum and the transversalis 
fascia, and behind the spermatic cord, at the internal abdominal ring. The 
artery, accompanied by its two veins, runs upwards and inwards to the rectus 
abdominis muscle, and is covered anteriorly by the integument, the aponeu- 
rosis of the external oblique, and by the internal oblique and transversalis 
muscles. 

The course of the vessel is indicated by a line extending from the middle 
of Poupart’s ligament to the umbilicus. 

OpERATION.—Make an incision two and a half to three inches long half an 
inch above and parallel with the course of Poupart’s ligament, the middle of 
which shall be directly opposite the middle of the ligament; one or two ves- 
sels in the superficial fascia will probably require ligation. Next the tendon 
of the external oblique should be raised and divided on the director; then 
turn up the lower border of the fibres of the internal oblique and transver- 
salis muscles, and, after tearing through the fascia transversalis, the artery 
will be exposed near to its origin, where, after being separated from its veins, 
it can be tied. 

The same incisions will answer for the ligation of the circumflex ilii artery. 
After tearing through the transversalis fascia, this vessel will be found running 
parallel with, and close to, Poupart’s ligament. 

Both the epigastric and circumflex ilii arteries are exposed to injury from 
wounds of the abdominal parietes, and under such circumstances demand the 
application of a ligature. The readiness with which the blood from these 
vessels, when they are wounded, presses its way between the broad muscles 
of the belly, should always teach the surgeon the folly of relying on pressure 
for its control. 


Ligation of the Internal Iliac Artery and its Branches. 


Surgical anatomy.—The internal iliac artery leaves the common iliac at 
the sacro-iliac junction. The peritoneum and the ureter are in front of the 
vessel ; the internal iliac vein and the lumbo-sacral nerve lie behind; and 
on its outer side is the psoas magnus muscle. 

OrErATION.—The vessel is reached by the same incisions as have been 
described for the ligation of the external iliac artery, and the detachment of 
the peritoneum is to be conducted in precisely the same manner, differing 
from the other only in the necessity of a more extensive and higher separation 
of this membrane in order to reach the vessel, in doing which the operator 
should follow the external iliac artery until the internal trunk has been 
reached. It may be necessary to enlarge the wound in the parietes, upwards 
and outwards, in order to allow of free access to the vessel. In placing the 
ligature, the needle, after the denudation of the vessel, should be carried from 
within outwards, keeping close to the artery, so that the vein, which is behind 
and to the inner side, may not be damaged. The trunk of the internal iliac 
varies in length in different individuals. It rarely exceeds one and a half 
inches, but is sometimes found not to exceed one inch. It has been observed 
very truly by anatomists that the lengths of the external iliac and common 
iliac arteries bear a certain compensatory relation to each other,—that when 
one is shorter than normal the other is longer than usual. i 

Ligation of the internal iliac has been done for aneurism of its branches, 
and on account of hemorrhage. 

The artery was first tied in 1812, by Stevens, of Vera Cruz, since which 
time it has been frequently ligated. (See Gluteal Aneurism.) 
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Ligation of the Gluteal and Ischiatic Arteries —These vessels emerge from 
the pelvis through the great sacro-ischiatic foramen, and are separated from 
each other by the pyramidalis muscle, the gluteal being above and the ischi- 
atic below. Both vessels are accompanied by a large nerve and by companion 
veins. (Fig. 446.) 

Opreration.—W hen the ligation of either i Fia. 446. 
of these vessels becomes necessary in con- 
sequence of a wound, it will be proper to 
follow and enlarge the external opening ; 
but when undertaken for aneurism, it will 
be very important first to ascertain the 
position of the vessels by projecting a line 
or by touching certain prominences of the 
skeleton. 

Let the surgeon place the patient upon 
his face, with the pelvis somewhat raised 
over a folded pillow. Next let him feel 
for the following parts: 1, the posterior in- 
ferior spinous process of the ilium; 2, the 
tuberosity of the ischium; and, 3, the tro- 
chanter major of the femur. These being 
ascertained, let a line be drawn from the 
first of these prominences to a point mid- 
way between the last two. An incision 
should now be made in the course of this | 
line, and to its whole extent, dividing suc- Hh 
cessively the skin, the superficial fascia, and Posterior view of the pelvis. Gluteal artery 
the sheath of the gluteus maximus muscle. seem coming out of the sacro-ischiatic foramen 
This done, the surgeon next opens one of aed | lag caalrna ois yaad vies deies 
the fissures between the coarse fasciculi of 
the muscle, and, separating its sides, at once introduces a finger and feels 
for the sacro-sciatic foramen, and, carrying the digit upwards in order to 
discover its bony margin, detects the artery as it turns over this lip of the 
depression towards the dorsum of the ilium. It only remains to have the 
sides of the deep wound held asunder by retractors while the vessel is being 
isolated and tied. 

If it be the ischiatic which requires the ligature, the incisions will be pre- 
cisely the same as those for the deligation of the gluteal artery. In making the 
search for the vessel, however, the finger must be carried below the pyriform 
muscle, and swept round the muscle and the sharp edge of the sacro-ischi- 
atic ligament until the ischiatic artery is felt. 


Ligation of the Primitive Iliac Artery. 


Surgical anatomy.—The abdominal aorta divides into the two common iliac 
arteries on the left side of the body of the fourth lumbar vertebra, a point 
directly posterior to the corresponding side of the umbilicus. The iliac 
arteries, after their origin, diverge right and left, and at the sides of the 
sacro-iliac articulation they divide into two trunks, the internal and the 
external iliac. 

The common iliac arteries are about two inches in length. The right 
vessel, in consequence of having to pass across the body of the fifth lumbar 
vertebra, is longer than the left. The surgical relations of the two vessels are 
not identical. 

The right iliac artery is covered in front by the peritoneum, the ileum, 
and at its termination by the ureter. Behind are placed the two primi- 
tive iliac veins, and on its outside lie the inferior vena cava and the right 
iliac vein. 
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The left iliac artery is covered anteriorly by the peritoneum, the rectum, and 
the superior hemorrhoidal artery, and at 
its termination by the ureter. The left Fig, 448. 
primitive iliac vein is on the inner side 
and also behind the artery. (Fig. 447.) 
OpERATION.—The incision required 
for the ligation of the common iliac ar- sins 
tery does not differ from that employed Si 
in exposing the external and internal 
iliacs, except in the single particular of 
prolonging the cut to a higher point 
(two inches) above the anterior spinous 
process of the ilium, which gives to the 
wound a curvilinear form. 


Fic. 447. 


Hers f Enlargement of the collateral vessels after liga- 
Relation of the common, external, and internal tion of the common iliac artery.—From a prepi- 
iliac arteries to their accompanying veins, ration of Dr. Peace’s. 


The course of the vessel can be ascertained by drawing a line from the 
umbilicus to the middle of Poupart’s ligament. In order to expose the vessel, 
it is necessary to detach the sac of the peritoneum beyond the limits of the 
iliac fossa, following closely the external iliac artery to the internal iliac, and 
from thence to the common trunk, at the same time pushing the ureter out- 
wards. The peritoneum must be held out of the way by an assistant, in 
order that the vessel may be separated from its surrounding connections and 
the ligature passed round its trunk. The greatest gentleness and care must 
be observed not to injure the veins, an accident which will be best avoided 
by passing the deligating instrument from within outwards. 

The operation of tying the common iliac is most commonly done for aneu- 
rism, but may become necessary on account of wounds. When, in conse- 
quence of the former disease, there has been an inflammatory adhesion of the 
peritoneum to the sac, or to the iliac fascia, the ligation may be one of great 
embarrassment, from the difficulty which will be experienced in separating 
without perforation the serous sac from its attachments. 

The subsequent treatment is the same as has been described after ligation 
of the external iliac artery. 

CoLLATERAL CircuLaTion.—The vessels chiefly concerned in establishing 
the circulation of the inferior extremity after the ligation of the common iliac, 
are the iliolumbar and the obturator from the internal iliac, with the lumbar 
arteries from the aorta and the internal circumflex from the profunda femoris. 
The circumflex ilii from the external iliac vessel also communicates with 
the lumbars. In addition to these, the hemorrhoidal branches of the internal 
iliac anastomose with the hemorrhoidal branches of the inferior mesenteric, 
and the lateral with the middle sacral. (Fig. 448.) 
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The primitive iliac artery was first ligated by Professor William Gibson, 


in the year 1812. 
from a gunshot wound. 
died from a renewal of the bleeding. 


The operation was done in consequence of hemorrhage 
Thirteen days after the vessel was tied the patient 
Dr. Valentine Mott, in 1827, for the 


first time, ligated the common iliac artery for aneurism. The vessel has 
been tied sixty-three times, with fifty deaths, twelve recoveries, and one 


without known result. 


operations : 
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Hemorrbage from 
shot wound. 

Aneurism external 
iliac. 

Aneurism external 
iliac. 

Secondary hemor- 
rhage. 

Supposed aneurism. 


Aneurism external 
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iliac. 
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Hemorrhage 
external iliac. 


Anastomosing an- 

| eurism of the la- 
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iliac. 


Hemorrhage from) 


wound of the an- 
eurismal sac. 


Aneurism external 


iliac. 


Aneurism external 
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Aneurism, 


Malignant tumor. 


Aneurism external 
iliac. 

To prevent hemor- 
rhage. 


Aneurism external 
iliac and femoral. 


Aneurism external| Wedderburn, 1852. 


iliac and femoral 


Malignant tumor. 


from, 


Hey, 1843. 


Date. 
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W. Gibson, Phila-. 
delphia,1812, 
Mott, 1827. 


Crampton, 1828. | 
Liston, 1829. 

Guthrie, 1833. 
Stevens, 1836. 


Salomon, 1837. | 
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Garviso, 1837. 
Pirogoff, 1838. | 
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Bushe, 1839. | 


Deguise, 1840, 
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| Death on the 4th day. 


|Death in 24 hours. 


|Death 8 months after. 
Not from ligation. 
Death on the 2d day. 
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Death in 4 hours, 


Death in 14 days, 
from hemorrhage. 


‘Death in 5 weeks. 


|The aneurismal sac 
and the iliac vein 
were wounded in 
this case in tying 
the artery. 

Died 1st day, from 
hemorrhage. 


Died 15 months after, 
from a return of 
the aneurism and 
subsequent hemor- 
rhage. 


seen nee enenee 


sence er eeeneeeneenesene ee eeeeee 


Death on the 3d day, 
from _ peritonitis. 
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supposition that 
the disease was 
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1 | Died from exhaustion|Monthly Jour. Med. 


in,50 hours, 
Died in 11 hours, 
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1844, and Jour. de 
Chirurgie, 1846, 

Medico-Chir. Trans., 
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15th day. 
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Died in 14 days. The| Lancet, February 21, 
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Aneurism, 


Aneurism external 
iliac, 

Rupture of internal 
iliac aneurism. 

Ischiatic aneurism. 


Supposed aneurism. 


Hemorrhage from a 
stab in the groin. 


Hemorrhage. 

Aneurism external 
iliae. 

Aneurism external 
iliac. 


Aneurism external 
iliac. 


Aneurism external 


iliac. 
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Aneurism iliac ar- 


tery. 
Tliac aneurism. 


Secondary ‘hemor- 
rhage. 
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and vein. 
Aneurism of aorta, 
Inguinal aneurism, 
Shot wound in up- 
per part of femur. 


rism. 


iliac disease, 
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vis. 


seeeee Shot wound, 
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Uhde, 1852, 


Van Buren, 1853. 
Edwards, 1857. 
Holt, 1857. 


Meier, 1857. 
Parker, 1858. 


Buck, 1858. 
8. Smith, 1858. 
Stone, 1859, 


De Lisle, 1859. 


Goldsmith. 
Syme, 1838, 
Gurlt. 


Biinger. 
Bickersteth. 


Cock, 1864. 
McKinley. 


Hargrave, 


Baxter. 


Maunder. 


Ozerny. 


Ladureau, 
Baker. 


Busch. 


. Shot wound of pel-|Prof, Brainard, 
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Result. 
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Died on the 4th day, 
from _ peritonitis. 
Internal iliac rup- 
tured in tying the 
artery. 

Died on 4th day, sup- 
puration of the sac, 

Died on the 25th day, 
from hemorrhage. 

Died on the 3d day, 
from exhaustion. 
This is the case of 
ligation generally 
attributed to Du- 
gas. The ischiatic 
of the same patient 
had been  previ- 
ously tied by Du- 
gas. 

Died from gangrene 
on the 12th day. 
Died in 10 hours, 
from exhaustion. 


Died from hemor- 
rhage in 17 days. 
Died from hemor- 

rhage on 48th day. 
Died trom dysentery 
in 26 days. 


Died in 13 weeks, 


Died from exhaustion 
on 5th day. 

Died from gangrene 
on 4th day. 
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Died in 7 days. 
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external iliac was; Briefe, u.s.w., Ber- 


first tied. 
Died in 30 days. 
Died in 40 hours. 
Died in 40 days. 
Died in 3 months. 


Died in 2 days, 


Died 4th day. 
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12 | 50 


All those marked with * have been taken from Dr. Otis’s Medical and Surgical History of the Rebellion. 
Those marked with { have been taken from Dr. Ashhurst’s memoranda. 


Ligation of the Abdominal Aorta. 


In order to expose and to tie the abdominal aorta, an elliptical incision from 
five to six inches in length should be made, with its concavity towards the 
median line, commencing at the cartilage of the tenth rib and terminating 
one inch below the anterior superior spinous process of the ilium. The cu- 
taneous, fascial, and muscular layers being divided, the peritoneum is to be 
‘separated, in the direction of the spine, from the fascia transversalis and the 
subjacent parts, as in the operation on the iliac artery. When the aorta has 
been reached, the next step consists in isolating it from the branches of the 
sympathetic, which overlie its walls, and also from the ascending cava, which 
lies along its outer side. When this has been effected, the ligature should be 
passed from right to left, so as to elude the vein. 

Sir Astley Cooper was the first to tie the abdominal.aorta, in 1817. He 
approached the vessel by opening both the parietal and the visceral layer of 
the peritoneum. The patient survived forty hours. The operation has been 
repeated seven times, always on account of aneurism, and in each instance 
with a fatal result. The operators were James, Murray, Monteiro, South, 
McGuire, Stokes, and Czerny. In James’s case the artery was exposed after 
the manner of Cooper. The man lived only a few hours. Monteiro’s opera- 
tion is exceedingly interesting, from the fact that his patient lived for nearly 
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ten days after the ligation. In Stokes’s case the aorta was compressed by 
means of a silver wire. Death followed in twelve hours. 


Ligation of the Femoral Artery. 


Surgical anatomy.—The femoral artery occupies the anterior and inner por- 
tions of the thigh. It is crossed by the sartorius muscle, and is thus divided 
into two unequal portions. The first, or that portion above the sartorius, 
occupies Scarpa’s triangle,—that is, a space which is bounded on the outside 
by the sartorius muscle, on the inside by the adductor longus muscle, above 
by Poupart’s ligament (the base), and below (the apex) by the intersection 

of the sartorius and adductor longus. This tri- 
Fia. 449. angle answers to what is called the hollow of 
the thigh. The femoral artery in Secarpa’s tri- 
angle is covered in front by the skin, the super- 
ficial fascia, the deep fascia, and the crural branch 
of the genito-crural nerve. On the inside it is in 
relation with the femoral vein for the first two 
inches of its course, after which the vein passes 
behind the artery, and near the apex of the tri- 
angle gets to its outer side. The anterior crural 
nerve is situated some distance to the outer side; 
though one of its branches, the internal saphe- 
nous, runs down the thigh close to the outer side 
of the artery. (Fig. 449.) After the femoral ar- 
tery passes beneath the sartorius muscle it enters 
an aponeurotic canal, formed between the ad- 
ductor magnus and the vastus internus muscles 
(canal of Hunter), after which it perforates the 
adductor and enters the ham. While in the 
aponeurotic canal the artery is covered by the 
skin, the superficial fascia, the saphena magna 
vein, the sartorius, the aponeurosis, and the in- 
ternal saphenous nerve, which, though in the 
canal, is not in the sheath of the vessels. (Fig. 
450.) The vein is external to the artery. The 
course of the femoral artery will be indicated by 
a line drawn from a point midway between the 
anterior superior spinous process of the ilium 
and the symphysis pubis, to the tuberosity of the 
internal condyle of the femur. The arteries given 
off by the femoral are the superficial epigastric, 
superficial circumflex iliac, and superficial pudie, 
the profunda femoris, the muscular, and the anas- 
tomotica magna. The branches of the profunda 
Si |) Ii femoris are the two circumflex and the three 
A view of the contents of Scarpa’s perforating arteries. : ; 
tangle, Fenonl artery pesdng tom "The femoral artery may require ligation on 
femoral vein inside, behind, and on account of aneurism and for wounds. The success 
seared tovve onto rds anterior which has within the last few years attended the 
use of pressure for the cure of aneurism has in a 
great measure done away with the necessity for tying this vessel. The most 
favorable position in which to apply a ligature is at the apex of Scarpa’s 
triangle, a point farthest removed from the profunda femoris artery, and 
consequently the one at which ligation is least likely to be followed by 
secondary hemorrhage. This is the operation of Hodgson, and is in itself 
attended with little danger. Scarpa tied the vessel in the middle of the 
triangle, and Hunter in the aponcurotie canal. 
Ligation above the profunda femoris, which at one time was deemed a 
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very dangerous and unsurgical procedure, has within the last few years 
been regarded with more favor, in consequence of the success which has at- 


Fre. 450. 


Femoral artery in Hunter’s canal: flap turned down, consisting of skin, fascia, 
saphenous vein, s,and sartorius muscle, c; a, vastus internus; 5, tendon of the ad- 
ductor magnus; 2, adductor longus ; near c” the aponeurotic canal is opened for a short 
distance, exposing the femoral vessels. 


tended the operation in the hands of the Dublin surgeons. Five successful liga- 
tions of the common femoral have been reported by Dr. G. H. Porter,* and 
Dr. Macnamaray alludes to eight cases of a similar ligation (strictly speak- 
ing, seven, as in one of the cases the ligature was applied below the pro- 
funda), of which number one died. Professor Gross has tied the common 
femoral in two instances, with one recovery and one death. In the fatal case 
the artery was extensively diseased. 

Dr. Mott has spoken favorably of. this operation as one which he had fre- 
quently done with satisfactory results. Though the question may be consid- 
ered as still sub judice, yet if the coats of the artery when exposed were found 
to be sound, I should have no hesitation in making the deligation in this por- 
tion of the vessel; if the coats were found to be diseased, however, I should 
feel it my duty to abandon the common femoral and select the external iliac 
as the safer operation. Considered in the aggregate, ligation of the femoral 
has been attended with great success. Of the 204 instances contained in the 
tables of Dr. Norris, only 50 proved fatal. At Guy’s Hospital the femoral 
artery has been tied during the last fourteen years for aneurism 24 times, 
with 1 death, and at St. Bartholomew’s 15 times, with 3 deaths.t Syme tied 
this vessel 23 consecutive times without a single death. Between the years 
1868 and 1876 the femoral artery was ligated at the Pennsylvania Hospital 
11 times, with 2 deaths.§ 

OPERATION ON THE ComMON FremorAL.—A vertical incision two and a half 
inches in length should be made, beginning at the middle of the lower border 
of Poupart’s ligament. After raising and dividing the superficial fascia, one 
or two inguinal lymphatic glands will probably be exposed, which can be 
pressed out of the way by breaking up the surrounding connective tissue with 
the director. Should one or two cutaneous vessels spring at this stage of 
the operation, they must be secured. After a little clearing away of loose 
fat and connective tissue, the sheath of the artery will be exposed, and 
should be opened. The vessel being now separated from the sheath of the 
vein on the inside, and from a branch of the genito-crural nerve which lies 
on its anterior surface, the needle should be passed from within outwards, 
and the thread applied within half an inch of Poupart’s ligament. 

OPERATION AT THE Point or Exxection.—To tie the femoral at the apex 
of Scarpa’s triangle, the limb should be flexed, abducted, and laid on its 
outer surface. An incision three inches long should now be made, beginning 

* Dublin Quarterly Journal, Nov. 1860. } British Medical Journal, October 5, 1867. 

Bryant’s Surgery, p. 217. 


Morton, Statistics of Ligation of Arteries in the Pennsylvania Hospital, American Journal of 
the Medical Sciences, 1876. 
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three finger-breadths below the middle of Poupart’s ligament, and carried 
obliquely to the longitudinal axis of the limb, that is, in the course of the 
femoral artery, or in the direction of a line extended from the middle of Pou- 
part’s ligament to the most prominent portion of the internal condyle of the 
femur. After dividing the skin and the superficial fascia, the deep fascia should 
be opened, exposing the inner edge of the sartorius, which may be recognized 
by the oblique course of its fibres. Turning slightly back the border of this 
muscle, the sheath of the femoral vessels will be seen, and the pulsation of 
the artery may be felt. Much care is required after opening the sheath to 
denude the vessel, so as to pass the thread 
Fia. 451. without damage to the accompanying 
vein, which lies behind and to the outer 
side of the artery. ‘T'o avoid this accident 
in passing the ligature, the needle, or 
other instrument used for the purpose, 
should be carried from without inwards. 
(Fig. 451.) A small vessel is often di- 
vided in this operation close to the sheath, 
and should always be tied. I have wit- 
nessed a troublesome bleeding from a 
neglect on this point. 
OPERATION IN THE APONEUROTIC CANAL. 
pone _ —The femoral artery may be tied below 
Adgation. of the aorscs bel ails the apex of the sartorius, as was done by Hunter, 
though, except under circumstances ren- 
dering the operation in Scarpa’s triangle impracticable, or when a wound 
involves the vessel at the middle of the thigh, this operation is not a de- 
sirable one. When undertaken, an incision should be made, beginning at 
the apex of Scarpa’s triangle and continued downwards and inwards, in 
the line already given, and terminating three and a half inches above the 
internal condyle of the femur. In dividing the skin and the cellulo-adipose 
tissue, avoid any branches of the internal saphenous vein or the long saphe- 
nous nerve which may lie in the way of the incisions; next open the deep 
fascia which encases the sartorius muscle, and, drawing the latter down- 
wards, expose the aponeurosis which forms the anterior wall of the vascular 


Ligation of the femoral artery in the aponeurotic canal. Retractor holding the wound 

ae ~ the director passed underneath the fibrous wall of the canal preparatory to its 
canal. The parts being now held asunder, the surgeon makes a small open- 
ing in the aponeurosis, into which he passes the director and slits it up, in 
order to uncover the artery. (Fig. 452.) After separating the artery from 
the vein which lies to its outer side, the needle should be passed from without 

inwards. 

Peculiarities of distribution—Tke femoral artery in a few instances has 


— 


“~ 


LIGATION OF THE POPLITEAL ARTERY. 673 


been known to divide below the profunda into two branches, which passed 
down the thigh side by side and at the aponeurotic canal became united into 
one branch to form the popliteal. Sometimes the artery divides into two 
trunks high up on the thigh, one of which splits, forming the posterior tibial 
and the peroneal. Such an irregularity would possess great importance in 
aneurism of the femoral or of the popliteal, as the wrong vessel might be 
tied, and the tumor be in no way affected by the ligature. Cases of popliteal 
aneurism have been recorded in which this abnormal ar rangement existed, 
and where it became necessary to ligate both branches. In rare instances 
the femoral artery has been found absent from the front of the thigh, having 
passed through the sacro-sciatic foramen and descended along the posterior 
aspect of the limb. 

The origin of the profunda has also a surgical interest. While it usually 
arises from the femoral two inches below Poupart’s ligament, yet its com- 
mencement is frequently within one inch of the latter, and in one or two 
cases it has arisen from the external iliac artery. 

Collateral circulation —W hen the femoral artery is tied below the profunda 
femoris the blood finds its way to the inferior part of the limb principally 
through the communication which exists between the perforating branches of 
the profunda and the anastomotica magna of the femoral, with the articular 
arteries of the popliteal and the recurrent branch from the anterior tibial 
artery. 

When a ligature is applied to the femoral artery above the profunda, the 
blood is conveyed to the femoral below, mainly by the ischiatic, gluteal, 
and obturator arteries from the internal iliac, with the internal and external 
circumflex arteries from the profunda femoris. 


Ligation of the Popliteal Artery. 


Surgical anatomy.—The popliteal region, or ham, is a lozenge-shaped space, 
the sides of which are formed by the inner and outer hamstring tendons 
above, and the heads of the gastrocnemius muscle below. The region is 
formed at the expense of the lower third of the thigh and something less 
than the upper fourth of the leg. The femoral artery enters the ham after 
perforating the adductor magnus muscle, passing directly through its mid- 
dle, and terminates, after running through the tendinous arch of the soleus 
muscle, at the lower border of the popliteus muscle. It is accompanied by 
the popliteal vein and nerve. The vessel gives off the several arteries to the 
gastrocnemius muscle, the four articulars—two external and two internal— 
and the azygos branch to the ligaments and the inside of the knee-joint. In 
the middle of the ham the vessel is covered by the skin, the superficial fascia, 
the deep fascia, and a quantity of adipose tissue. In the superficial fascia 
runs the external saphenous vein. At the upper part of the popliteal region, 
in addition to the above-named structures, there is the semi-membranosus 
muscle, and at the lower part, the gastrocnemius, the plantaris, and a small 


_ part of the soleus in front of the artery. Behind, the vessel, after passing the 


adductor magnus, rests first upon the inner and posterior surface of the 
femur, then upon the posterior ligament of the knee-joint, and last, upon the 
popliteal fascia. On a plane more superficial and external to the artery 
lies the popliteal vein, and still more externally and superficially is situated 
the popliteal nerve. 

The popliteal artery occasionally separates into its terminal branches— 
anterior and posterior tibial arteries—in the middle of the ham, and in rare 
instances it divides like an axis into three trunks, namely, into the two tibial 
arteries and the peroneal artery. 

_ Operation at the upper third.—Place the patient on the breast, with the limb 
extended, then make an incision three and a half inches in length along the 
external border of the semi-membranosus muscle, commencing at the inferior 
third of the thigh. The skin and the fascie having been divided, the under- 
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lying fatty tissue should be broken up with the director or a finger, after 
which the nerve will be exposed, superficial and external to the artery. A 
little deeper will be found the vein, also external to the vessel. After its 
denudation, the artery can be encircled by the ligature carried from without 
inwards, in order that neither the vein nor the nerve shall be included. 

At the lower third—The patient occupying the same position as in the 
preceding operation, make an incision three inches in length, beginning 
directly opposite the knee joint, a little external to the median line,—the 
internal head of the gastrocnemius being somewhat larger than its fellow on 

the opposite side. After laying open the 

Fia. 453. skin, examine in the superficial fascia for 

the external saphenous vein, which must be 
thrust aside; next divide the fascia, when 
the interval between the two heads of the 
gastrocnemius will be exposed. The limb 
must now be slightly flexed, in order to 
relax the two portions of the muscle, which 
should be separated 

Fie. 454. by running the finger 

up and down the cel- 
lular interval between 
them. At the bottom 
of this space will be 
found first the nerve, 
next to the inside the 
vein, and still deeper 
and externally the 
artery. The operator 
should now draw the 
nerve and the vein to- 
wards the inner side 
of the limb (Fig. 453), 
while the needle bear- 
ing the ligature is 
Popliteal artery exposed, passed around tlie ar- 


Ligation of the popliteal. Two fingers are ®mdthe ligature passedat = tary from within out- 
in the wound, one holding aside the nerves the upper and the lower - Fic, 454 
and the other searching for the vessels. third. wards. (Hig. 4 


The middle portion 
of the popliteal artery, in consequence of its great depth, is unfavorably placed 
for ligation, and is, accordingly, not the subject of operation. , 

Except for traumatic aneurism, or in the event of a wound, the cireum- 
stances which will require the application of a ligature to any portion of the 
vessel will be rarely encountered. 

‘ 


Ligation of the Posterior Tibial Artery. 


Surgical anatomy.—The posterior tibial, the larger of the two branches of 
the popliteal artery, begins at the lower border of the popliteus muscle, and 
runs down the back part of the leg, crossing, as it descends, to the tibial side. 
In the deep concavity between the inner ankle and the os calcis and under- 
neath the arch formed by the two origins of the abductor muscle of the 
great toe, the vessel divides into two branches,—the external and internal 
plantar arteries, which are destined to supply the sole of the foot. _In its 
descent, the posterior tibial artery rests upon the tibialis posticus and flexor 
longus digitorum muscles ; and at the lower part of the leg it lies on the pos- 
terior surface of the tibia and the internal lateral ligament of the ankle-joint. 
At the ankle the artery is situated between the tendons of the tibialis pos- 
ticus and the flexor longus digitorum on the inside, and the flexor longus 
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pollicis on the outside,—a vein being placed on each side and the nerves 
external to the vessel. The artery is covered by the skin, the superficial 
and deep fascie, and the gastrocnemius and soleus muscles. The posterior 
tibial nerve—at first to the inner side of the artery—crosses over the latter, 
and at the middle and the lower third of the limb is 

found on its outside. (Fig. 455.) Fig. 455. 

The branches of the posterior tibial artery are | 
the peroneal, the muscular, the communicating, the 
nutritious, and the calcanean. 

Oprreration.—The posterior tibial can be tied at its 
upper, middle, and posterior thirds. The course of 
the vessel is in the direction of a line extended from 
the middle of the popliteal space to a point midway 
between the internal malleolus of the tibia and the 
tendo Achillis. 

At the upper third—The operation of tying the 
posterior tibial in its first part is one of consider- 
able difficulty, and demands for its accomplishment 
an accurate knowledge of the appearances of the 
structures concerned. The artery is best approached 
from the inner side of the leg. 

The leg being flexed, the limb is laid on its outer 
side, when, feeling for the inner angle of the tibia, the 
surgeon makes an incision three and a half or four 
inches in length along its edge, beginning two and a 
half inches from the upper end of the tibia. (See Fig. 
457.) The skin being divided, care must be exercised, 
in opening the superficial fascia, not to injure the 
internal saphenous vein or nerve, both of which lie 
directly in the track of the wound. These struc- 
tures being displaced, the deep fascia must be divided 
to the full extent of the integumental incision. It 
should also be cut transversely, so as to allow a freer 
access to the intermuscular parts. The next step 
consists in detaching the origin of the soleus muscle 
from the tibia. (Fig. 456.) It is at this stage of the 
operation that one of two errors is often committed, 
either of which will lead the operator astray. The 
first consists in opening the intermuscular space be- 
tween the inner head of the gastrocnemius and the _ Course of the posterior tibial 
soleus muscle, and the second, in shaving off all the  Mocmunigs rut neroses denen 
muscular tissue from the bone, by which the tibialis ee eae eye dan te ena 
posticus muscle is raised along with the soleus. nous arch of the soleus, 5, which 
The first mistake leads the surgeon above the vessel, 5 ./s9,cnt across; 7, peroneal ar- 


- . : tery; 11, tendon flexor communis 
and the second leads him underneath. There is, + digitorum; 12, tendon tibialis 


however, a guide which will point in the right direc- -pataad oh Suteher belly 
tion. If the soleus has been properly detached and 

raised, its under surface will present a white, shining sheet of tendinous 
material, beneath which will be seen a layer of fascia (intermuscular) cover- 
ing the tibialis posticus muscle. If search be now made externally and 
towards the middle of the leg, the artery will be found covered by the inter- 
muscular fascia, the nerve lying to its outer side. After the vessel has been 
separated from the investing connective tissue and the accompanying veins, 
the needle must be passed from without inwards. 

At the middle third—Make an incision two and a half inches long parallel 
with the inner edge of the tibia, and about half an inch from its border. 
After dividing the skin, the same precautions with regard to the saphenous 
vein and nerve will be required in cutting the superficial fascia as in the 
previous operation. It now remains to incise on the director the deep 
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fascia, and press outwards the inner margin of the soleus muscle, when the 
artery with its accompanying veins will be exposed, as also the nerve run- 
ning along the outer side of the vessels. After isolating the artery from its 
satellite veins, the thread must be passed from without inwards. 

At the inside of the ankle-—A semilunar incision one inch and a half in 
length should be made, midway between the internal malleolus and the tendo 


Fic. 456. 


Ligation of the posterior tibial at its upper third; wound held open by retractors 
while the surgeon detaches the origin of the soleus. 


Achillis, the knife being held at right angles with the surface of the part. 
After dividing the skin and the superficial fascia, the deep fascia must be 
lifted upon a director and freely opened. (Fig. 457.) Immediately under- 
neath should be found the vessel, with the tendons of the tibialis posticus and 
the flexor longus digitorum muscle on the inside, and the posterior tibial 
nerve and the tendon of the flexor longus pollicis muscle on the outside. 
After isolating the artery from its accompanying veins, the needle should be 
passed from without inwards. 

The necessity for tying the posterior tibial may arise in consequence of 
traumatic aneurism, or of wounds inflicted by the fragments of a broken 


Ligation of the posterior tibial above the ankle. Lifting the deep aponeurosis 
previous to isolating the artery. 


bone. In spontaneous aneurism of the upper part of the vessel, it will be 
best to tie the femoral artery on the Hunterian plan. 


Ligation of the Peroneal Artery. 


Surgical anatomy.—The peroneal artery arises from the posterior tibial, 
about one inch below the lower border of the popliteus muscle, and, after 
passing across to the outer side of the leg, runs down the posterior and inner 
surface of the fibula to the lower third of the limb, where it supplies the 
anterior peroneal artery. The vessel diminishes so rapidly in size as it de- 
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scends, that below the middle of the leg it has become too small to require a 
formal ligation. The artery for the most of its course lies in the midst of the 
muscular fibres of the flexor longus pollicis pedis, in the angle formed by the 
inner surface of the bone and the interosseous ligament, and is also covered 
by the fibular origin of the soleus. 

OrrrAtTion.—Make an incision two and a half inches long over the external 
edge or angle of the middle of the fibula. Divide consecutively the skin, the 
superficial fascia, and the deep fascia. The origin of the soleus muscle will 
now come into view. ‘This must be detached for a short distance from the 
fibula and pushed inwards, on doing which the edge of the bone will be 
distinctly exposed. The operator now divides the fibres of the flexor longus 
pollicis, and separates them from the posterior surface of the fibula, at the 
inner surface of which will be found the artery, at the point where the 
interosseous membrane joins the bone. 


Ligation of the Anterior Tibial Artery. 


Surgical anatomy.—At the lower border of the popliteus muscle the ante- 
rior tibial passes through an opening in the interosseous membrane and reaches 
the anterior portion of the leg, when it passes down the 
limb, becoming more superficial as it descends, and Fia. 458. 
‘finally, after passing in front of the ankle, reaches the 
dorsum of the foot and becomes the dorsalis pedis artery. 

At the upper third of the leg the anterior tibial is 
deeply situated, resting on the interosseous membrane. 
It is placed between the tibialis anticus and extensor 
longus digitorum muscles, having the anterior tibial 
nerve on its outer side. At the middle third it is lodged 
between the tibialis anticus muscle on the inside and 
the extensor proprius pollicis on the outside, with the 
nerve in front, and also on the outside. 

At the lower third, immediately above the front of the 
ankle, the artery lies between the tendons of the exten- 
sor proprius pollicis on the inside and the exterior longus 
digitorum on the outside, with the nerve also external 
in position. (Fig. 458.) The branches of the anterior 
tibial are the recurrent tibial, the muscular, and the ex- 
ternal and internal malleolar. 

OprERATION.—The anterior tibial artery may be tied in 
its upper, middle, and lower thirds. The general course 
of the vessel corresponds to a line drawn from a point 
midway between the tubercle of the tibia and the head of 
the fibula to the centre of the intermalleolar space. (See 
Fig. 459.) 

At the upper third—The limb being somewhat flexed, 
and supported on a pillow placed beneath the ham, an 
incision three inches long should be made equidistant 
from the tubercle of the tibia and the head of the fibula, 
and commencing on a level with the former. After cut- 
ting through the skin and the superficial fascia, the sur- 
geon should endeavor to recognize the intermuscular 
space between the tibialis anticus and extensor longus 
digitorum muscles before opening the deep fascia. This 4 )i eee tee eee 
may be done by noticing the presence of a yellow or of the leg.’ 
fatty line beneath the aponeurosis; or one of the small 
arteries designed for the supply of the integument may be discovered per- 
forating the fascia. In either case the proper route is indicated. The deep 
fascia must now be raised upon the director and freely laid open. As both 
muscles have an origin from a prolongation of the deep fascia, their separation 
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should be commenced at the lower angle of the wound, where the adhesion 
is less close. After opening the intermuscular space by the finger, the artery 
will be found at its bottom, resting on the interosseous membrane, with a vein 
on either side, and the nerve externally. After the denudation of the vessel 
the thread should be passed from without inwards. When difficulty is expe- 


Fig. 459. 


Line showing the course of the anterior tibial in the leg. Ligation at the upper third. 


rienced in recognizing the different tendons in front of the ankle, they may 
be readily identified by moving the great toe, by flexing and extending the 
foot, and by similar movements of the other toes. 

At the middle third.—The artery in this region is more superficial than in 
the upper third of its course. An incision three inches in length should be 
made in the direction of the line already described. After dividing the skin 
and the superficial and deep fascise, the fissure between the tibialis anticus 
and extensor longus digitorum muscles must be opened, when a third mus- 
cle, the extensor proprius pollicis, will be seen between the other two. The 
surgeon will now open and enlarge the fissure between the extensor proprius 


pollicis and the tibialis anticus, at the bottom of which lies the anterior tibial - 


artery with its accompanying veins, and in front or close along its outer side 
is the anterior tibial nerve. After isolating the vessel, care must be taken to 
press the nerve towards the fibular side of the limb while the needle is 
being passed from without inwards. 

At the lower third—The artery is to be exposed one inch and a half above 
the ankle-joint. In consequence of the superficial position of the vessel, the 
incision need not exceed two inches in length, and should be made in the 
course of the indicated line, beginning three inches above the front of the 
articulation. After cutting through the skin and the superficial fascia, the 
deep fascia should be opened external to the outer border of the tendon of 
the extensor proprius pollicis, which is the second tendon from the tibia. By 
enlarging the intermuscular space between this tendon and the extensor 
longus digitorum the artery will be reached, having the nerve on its outer 
side. After the denudation, and while the ligature is being carried round the 
vessel from without inwards, the nerve must be pressed aside in the direction 
of the fibula. 

The anterior tibial artery may require ligation on account of traumatic 
aneurism, or in consequence of wounds. The artery is occasionally torn in 
compound fractures of the leg, and requires, in such an event, the application 
of a ligature. 


Ligation of the Dorsalis Pedis Artery. 


Surgical anatomy.—The dorsal artery of the foot, which is but an extension 
of the anterior tibial, lies over the first interosseous space, and between the 
tendon of the extensor proprius pollicis on the inside and the innermost 
tendon of the extensor brevis digitorum on the outside, with the accompany- 
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ing nerve externally. It is covered by the skin, the superficial fascia, and 
the deep fascia. 

OprRATION.—The vessel may be found in a line drawn from the middle of 
the anterior malleolar space to a point midway between the anterior extremity 
of the first two metatarsal bones. (Fig. 460.) An incision one inch long in 


Fie. 460. 


Ligation of the anterior tibial at the lower third of the limb or above the ankle. 


the course of the line, or along the outer border of the tendon of the extensor 
proprius pollicis, should be made (Fig. 461), and after cutting through the 
skin, the superficial fascia, and the deep fascia, the artery will be found 
lying immediately internal to the inner tendon of the short extensor muscle 


Fia. 461. 


Incision for ligation of the dorsalis pedis. 


of the toes. After isolating the vessel from its vene comites, and pressing 
_ externally the nerve, the ligature may be passed from without inwards. 


The dorsal artery of the foot will sometimes require to be tied, in conse- 
quence of wounds inflicted by chisels or other vulnerating bodies. 


CHAPTER IX. 
SURGICAL DRESSINGS. 


Unper the head of surgical dressings are included all those materials, ap- 
pliances, and apparatus employed by the surgeon in the cleansing, uniting, 
protection, and support of wounds and abscesses, in the control of hemor- 
rhage, in the correction, by mechanical measures, of deformities, and in the 
retention of broken bones and of displaced joints. In the present chapter, 
however, I shall speak only of those which are generally in use in the treat- 
ment of wounds and fractures. 

Lint—There are two kinds of lint, the common or domestic lint and the 
patent lint. Common lint is prepared by stretching a strip of old linen 

and scraping its surface with 

« Fie. 462. an ordinary table-knife until a 

soft, cottony mass is collected. 
(Pig. 462.) 

Patent lint, so generally used 
in hospitals, is made from new 
linen, the transverse threads 
of which are removed, and the 
surface of the longitudinal 
) ones scraped by machinery. 
The absorbent power of lint 

- is greatest when prepared from 
fy | | new linen. At present it is less 
as) oe used than formerly, other ma- 

Y .\AN terials much less expensive 
\p an having taken its place. 

it ‘ Charpie is made by unravel- 
| ing or taking apart the threads 
" of linen. During the War of ° 
Method of scraping lint. the Rebellion vast quantities 
of this material were prepared 
by households, from old table-cloths and other pieces of linen. 

The dressings which are constructed from charpie are the following: 

Pellets.—These are little balls, made by rolling a mass of charpie into a 
round form between the palms of the hands. 
(Fig. 463.) They may be used to tampon Fra. 464. 
wounds in order to arrest bleeding, or may S 
be introduced in suppurating cavities to 
absorb the pus. . 
a Pellets differ from bullets in having the Tent. 

Pellet. little ball covered with a piece of muslin 
or of linen, the edges of which are tied after the manner of a 
sack. (Fig. 463.) 

They are useful as compresses for the arrest of hemorrhage, and as a tem- 
porary substitute for a truss in cases of hernia, being bound on the part 
with a roller. 

Tents are made by taking a little roll of charpie, doubling it upon itself, and 
then twisting it between the thumb and fingers into a cone. (Fig. 464.) The 
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tent can also be made of patent or domestic lint. It is used to keep patulous 
the opening of an abscess. After the contents have escaped, the apex is in- 
serted into the incision made by the knife, and the tent is carried in to the 
proper extent by imparting to it a rotary motion. 

Bullets are prepared by rolling pieces of charpie or lint between the fingers 
or the palms of the hands into round balls. (Fig. 465.) They may be used 
to absorb the discharges from a suppurating cavity, or to arrest hemorrhage 
from a wound. 

_ The mesh—The mesh is formed by placing a number of threads of charpie 
parallel to one another, and then either twisting the mass at the middle upon 
itself (Fig. 466), or tying a thread tightly around the centre. In the latter 
case it is often termed a roll. (Fig. 467.) The mesh or roll is used to pack 
fistulous openings, to prevent wounds from closing too soon, to absorb dis- 
charges, and to control hemorrhages. In its application a probe or a director 


Fia. 466. 
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Pledget. 


Bullets. Mesh supported 
on a probe, 
is placed against the centre, at the point where it is twisted or tied, and in this 
way, when doubled upon itself, it can be conducted into a wound or sinus. 

The pledget is a form of compress made by arranging the threads of charpie 
somewhat parallel with one another, turning their extremities inwards, and 
imparting a fixedness of form by compressing the mass between the palms 
of the hands. (Fig. 468.) In this way it can be fashioned into almost any 
form, square, oblong, or round. 

The pledget is often placed over the ends of stumps after amputation, 
and also over other wounds, to absorb the discharges. Meshes, tents, and 
pledgets are sometimes smeared with simple cerate or sweet oil. 

Other materials have been introduced into surgical practice cheaper than 
lint, and equally efficient, the most important being oakum and paper. 

Oakum, introduced by Dr. Sayre, is made from old cast-off ropes, such as 
have formed a portion of the rigging of ships. Picking oakum at one time 
- constituted a part of prison labor. When carefully prepared, it makes an 
excellent dressing, being soft, possessing good absorbent properties, and emit- 
ting a pleasant odor from the tar contained in the fibre. It may be used to 
wash wounds and to pad splints, and by shaping it into a cushion-like mass 
_ or ring it can be employed with great advantage to relieve salient parts of 
the body from pressure, such as those over the tuber ischii, over the sacrum, 
and upon the heel. This material is extensively used in all the Philadelphia 
hospitals. 

faa lint is made from old rags decolorized by chloride of lime and passed 
between rollers into sheets. It was first used as a surgical dressing by Dr. 
Studdeford, of Lambertville, New Jersey. I was induced to give it a trial 
in the Pennsylvania Hospital, and was led to believe that with certain im- 
oon it could be made both an economical and a valuable dressing. 

hese have been successfully carried out by Dr. Huffnagle, of New Hope, 
Pennsylvania. The preparations of this material now in use are the follow- 
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ing: a soft, pliable lint, possessing excellent absorbent properties, and ap- 
plicable to every purpose for which patent lint, muslin, and linen are used ; 
it is put up in rolls; a piece six and a half yards long and half a yard 
wide weighs one pound. It is sometimes treated with salicylic and boracie 
acid. Water-dressing lint, which differs from the other in being thicker 
and more porous, and is used in cases where a water dressing is indicated. 
Poultice mass, a thick, loose-textured lint, one surface of which is covered 
by a thin film of varnish, and thereby rendered impermeable to moisture. It 
is used as a substitute for the ordinary poultice by soaking it in hot water 
and placing it over the affected part. 

Waxed paper—This material was introduced into the Pennsylvania Hos- 
pital by Dr. Addinell Hewson. It is prepared by floating tissue-paper for 
a few seconds on the surface of melted beeswax contained in a broad, shallow 
pan, and then drawing the sheets between the edge of the pan and a roller, 
or between the former and the edge of a pine stick, in order to remove the 
redundant wax. When placed over wet dressings or poultices, it serves to 
retain their moisture. 

Oiled silk, oil-cloth, rubber tissue, and rubber cloth are all employed to cover 
dressings where it is desirable to retain heat and moisture. Under other cir- 
cumstances, unless the dressings are changed as soon as they become foul, 
the effect of these water-proof coverings is pernicious. They produce too 
, much warmth, favor the decomposition of discharges, and serve to keep 
diseased parts bathed with inflammatory products of an irritating or a 
poisonous nature. 

Compresses are formed from muslin, linen, lint, flannel, paper lint, tow, or 
oakum. They are designed to afford firm support, supply pressure, fill up 
inequalities, and control bleeding. They are square, oblong, 
pertorated, or graduated, and vary in thickness. 

The square compress is made by folding upon itself a piece 
of any of the fabrics above named, alternately sidewise and 
lengthwise, until the requisite size is obtained. 

The oblong compress is made either by folding the Fie. 470. 
square once on itself, or by folding the material 
in one direction and then doubling it in its length. 

(Fig. 469.) 

The perforated compress differs from the others 
only in having a hole cut in its centre (Fig.470), and 
is designed to relieve pressure by allowing a salient 

Obiong vom. - Point of the body to rest in the opening. i 

press. Graduated compresses are pyramidal, prismatic, Bier 5 

and semi-cunciform. 

The pyramidal compress is made by placing a succession of regularly di- 
minishing square compresses upon one another until the pyramid is formed; 

to keep them from displacement a stitch should be passed 
Fia. 471. through from the apex to the base. (Fig. 471.) This 
compress is adapted to making concentrated pressure, 

The prismatic compress is made by placing in successive 
layers a number of oblong compresses, each one more 
narrow than the preceding. : 
To keep the parts from be- Fia. 472. 
coming disarranged, a stitch 
must be passed through the 
different strata in the middle 

Pyramidal compress. and at either end. (Fig. 472.) Prismatic compress. 
Such compresses are useful in — 
making concentrated linear pressure, as, for example, over the radial or the 
ulnar artery. 
The semi-cuneiform compress, sometimes called the graduated compress, is 
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constructed by placing in superimposed layers a number of oblong com- 
presses, each layer shorter than the preceding one. (Fig. 473.) This com- 


press may be quickly extemporized by reversing 
a roller upon itself, the reverses being even at one 


Fia. 473. 


end and successively shorter at the other. Such 
compresses are used when it is necessary to apply 
graduated pressure, as in fractures at the lower 


end of the radius. 
Retaining compresses constitute a class of surgical 


Semi-cuneiform compress. 


appliances which serve to keep in position other dressings or to shield parts 


against injury. They are the following: 
Ss yury y x 


The Maltese cross, which is formed by taking a square piece of muslin or linen 


5 


and folding it upon itself twice, the first fold making it oblong, and the second 
square. Thus prepared, one angle will be found to 
Fie4. 74. consist of four layers separable from one another. Let 


be found to have the form 
shown in Fig. 474. 

The half Maltese cross is pre- 
pared by folding a square 
piece of muslin or linen into 


an oblong figure, and then 


Pe 
ee: slitting down one of the loose 


Maltese cross. angles to within two or three 
inches of the centre. When 


this angle be slit down within two or three inches of 
its centre, and then the piece opened out, when it will 


Fig. 475. 


ce 


Halt Maltese cross, 


opened out it will have the form of Fig. 475. These crosses are much used in 
amputations, to cover in and keep dressings in contact with the stump. The 
centre should be placed so as to rest against the end of the stump, and the 


angles folded smoothly around the surface of the limb. 


The triangular compress is formed by doubling a large square of muslin 
or linen diagonally, forming a triangle (Fig. 476); or, if it is desirable to have 


a single thickness or layer, by slitting diagonally from 
angle to angle. This forms a very good retaining com- 

ress for stumps, or to confine poultices upon the hand. 

n applying it as a retaining compress, the base of the 
triangle is placed underneath the limb, the apex hang- 
ing free. The latter is then brought up in front of the 
stump, turned over the upper surface of the limb, and 
there retained by tying or pinning around the parts 
the crossed angles of the base. 


Fig. 476. 


ae 


Triangular compress. 


The cribriform compress is made by folding a square piece of linen three or 
four times upon itself; and then cutting out small pieces, or, as it is termed, 
“slashing the sides.” A more uniform and a neater plan is, after folding 


-the square a number of times upon itself, to perforate 
it at numerous points with a shoemaker’s punch. (Fig. 
477.) The openings will permit the escape of dis- 
charges which flow from a wound or from a suppu- 
rating surface. 

etractors are linen or muslin strips, designed to hold 
parts out of the way of injury. 

The retractor of two tails is formed by slitting a piece 
of muslin fourteen inches long and three inches wide 
one-half of its length, and cutting out a diamond-shaped 
piece at the termination of the slit, to prevent the ex- 
tension of the latter. (Fig. 478.) 


-~+-eeferere ee « 
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Cribriform conmipress. 


The retractor of three tails differs from the other in being one inch wider, 


and in having two slits instead of one. (Fig. 479.) 


These retractors are used in amputations to keep the soft parts out of the 
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way of the saw. The first is suited to the thigh or the arm, where there is 
a single bone, one tail passing on either side, after the division of the muscles, 
after which they are crossed and drawn upwards 
Fia. 478. Fia. 479. by an assistant. The second retractor is used 
in amputations of the leg or of the forearm: the 
middle tail being carried through the interosse- 
ous space, and the lateral ones around the bones, 
they are collected together and drawn up as in 
the first instance. 

There are a number of retaining dressings, 
which are called T bandages. 

The single T bandage, called also crucial, is 
composed of two parts, a horizontal and a ver- 
tical strip of muslin, each two or three inches 
wide. The vertical is to be sewed to the middle 
of the horizontal strip. (Fig. 480.) The ver- 
tical strip is generally slit for some distance into 
two tails (Fig. 481), which renders it better 
suited to the purposes for which the bandage is 
required, namely, that of retaining dressings to 
the perineum after operations for fistula of the 
bowel, or for the support of the bowel against 
; ; prolapse, or to prevent the protrusion of piles. 

vMtrector. —Three-tailed re- The double T bandage differs from the single 
ee one in having two vertical strips separate in 

their entire length, and sewed to the horizontal band two inches apart, and 
equidistant from its centre. (Fig. 482.) The bandage is best made from a 
roller two and a half or three inches wide, the horizontal portion being about 
two yards and the vertical bands less than a yard long. It is employed for 
the same purposes as the single T bandage. The different parts of these 


7 Fre. 481. 


Fra. 480. 


Fie. 482. 


Single T bandage. The incomplete double T bandage. Double T bandage. 


dressings should be rolled into cylinders, and each pinned to its correspond- 
ing strip, when prepared for future use, as it prevents the bandage from 
becoming soiled, and maintains the principle of order and neatness. When re- 
quired for immediate use, it is not necessary to roll the parts up in this manner. 

The T bandage of the ear—This differs from the single T bandage in haying 
an auricular-shaped piece of muslin interposed between the vertical and the 
horizontal band (Fig. 483), the vertical band being fifteen inches in length and 
the horizontal one a yard and a half long. The breadth of each need not 
exceed one inch. ° The auricular part is sometimes slit in order to allow the 
ear to pass through. This bandage is an admirable one for keeping a poul- 
tice or fomentation to the ear or over the mastoid region. 
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Application—The horizontal portions, being rolled, are carried around the 
head. After making two turns, the vertical strip with its auricular attach- 


Fia. 484. 


T bandage of the ear. 
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T bandage of the ear applied. 


ment is brought down over the ear, or, if slit, on either side, as may be re- ° 
quired, then behind and under the jaw, and up to the opposite temple, where 
it is to be secured by passing over it the horizontal band (Fig. 484), when 
both are made fast with pins. 

The single T bandage of the head consists of a horizontal strip one yard and 
three-quarters long, and a vertical one fifteen inches in length, each strip being 
one inch wide. The vertical strip may be made with ad- 
vantage much wider where it is necessary to cover in a 
broad surface. This bandage is well adapted to retain © 
a dressing upon a portion of the scalp. (Fig. 485.) 

Application—Place the point of junction between 
the horizontal and the vertical part of the bandage 
over the middle of the forehead, just above the nose ; 
carry the ends of the horizontal strip around the 
head, and the vertical strip back to the occiput, where, 
after being crossed by the former, it should be brought 
forward to the forehead, and again crossed by the hori- 
zontal turns, each strip being secured by three pins. 

The double T bandage of the nose may be prepared 
from a narrow roller or a piece of tape. The two 
vertical strips should be one yard long, and the hori- T bandage of the head. 
zontal one about two yards, each strip not exceeding 
three-quarters of an inch in breadth. 

Application —Place the middle of the horizontal strip on the middle of the 
upper lip, and carry the vertical ones upwards along the sides of the nose to 
its root, where they are to be crossed and conducted to the back of the neck, 
and there held by an assistant while the horizontal band is carried back over 
the sides of the face below the ear to the back of the neck, and crossed over 
the vertical bands, the ends reversed, and afterwards brought forward above 
the ears, over the temples and forehead, and there pinned or tied, the other 
bands being secured in the same way. (Fig. 486.) 

The single T bandage of the nose-—This 'T is sometimes described as a sus- 
pensory. It consists of a central part or sheath, to which are attached two 
pieces of tape, a horizontal and a vertical strip, the former one yard long, 
and the latter one foot. The centre or sheath is made by folding a piece of 
muslin into an oblong square, two and three-quarter inches long and two 
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inches wide, and then cutting it into a triangle with unequal sides, as indi- 
cated by the dotted lines BC, CD, Fig. 487. 
Application—Apply the shield over the 
Fig. 486. nose, and carry the short tail over the middle 
of the head to the back of the neck, where 
it should be held by an assistant; then carry 
the ends of the horizontal tails across the 
face to the back of the neck, where they 
should be crossed over the vertical tail, 
brought forward, and tied or pinned over 
one of the temples. The vertical strip is 
then to be turned upon itself, and made fast 
with a pin. (Fig. 487.) The sling will an- 
swer very well to retain a water or other 
dressing to the nose. 

The double T of the thorax consists of a 
piece of muslin eight or nine inches wide, 
and sufficiently long to surround the chest 
and overlap a few inches. To the middle of 
the upper border of the horizontal piece is 
to be attached a strip of muslin two and half 
or three inches wide, and two feet long. 

DisbeivW Vata of ths hose, This strip must be slit up into two tails 

within two inches of its attachment; or two 

distinct pieces may be sewed a short distance apart to the horizontal band, 
thus making a double T of the chest. 

Application The broad portion of the bandage is carried around the chest, 
below the axille, and the ends overlapped and pinned. To prevent its slipping 


Fie. 488. 


Single T bandage of the nose. Double T bandage of the chest. 


down, the two ends of the narrow strip are brought over the shoulders, one 
on either side of the neck, and pinned to the front of the chest portion. (Fig. 
488.) This bandage is decidedly superior to all others for retaining dressings 
upon the chest after excision of the mamma, and is occasionally employed as 
a dressing for fractured ribs. 

The double T of the abdomen consists of a horizontal band eight inches wide, 
and sufficiently long to encircle the pelvis and overlap, with two vertical 
bands, twenty inches long and two inches wide, sewed to one of its borders, 
nine inches apart, and equidistant from the centre. 

Application —The broad or horizontal portion is placed around the pelvis, 
and the ends overlapped and pinned; the vertical strips are next conducted 
over the posterior border of the buttocks and the perineum, across the groins, 
and pinned to the horizontal band in front. (Fig. 489.) 

This bandage is principally used to retain dressings upon the surface of 
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the abdomen, or to exert compression after paracentesis abdominis or the 
removal of ovarian growths. 

The T of the groin consists of a horizontal and a vertical band, each about 
two yards long and two inches wide, and a triangular piece of muslin eight 
or ten inches long, and five or six inches wide at the base. The base is to be 
sewed to the middle of the horizontal band, and the apex to the vertical band. 

Application.—Place the base of the triangle over the groin, on a line with 


Double T of the abdomen. Compound T of the groin. 


Poupart’s ligament, and secure it by carrying the ends of the horizontal 
band about the pelvis and pinning or tying them together. The triangular 
piece is next brought down in front of the groin, and made fast by carrying 
the strip attached to its apex round the posterior and outer surface of the 
limb, across to the opposite side of the pelvis, and down over the posterior 
face of the latter, terminating by a circular turn around the thigh. (Fig. 490.) 

The T bandage of the buttock does not differ from that of the groin, ex- 
cept in the size of the triangular piece of mus- 
lin, which should be nine inches wide at its Fie, 491. 
base, and twelve inches long. Se 

Application.—The base of the triangle is 
eile above the buttock, and the horizontal 

and fastened around the body; the apex is 
next brought across to the inner side of the 
limb, and retained by the vertical band being 
carried about the thigh, across the buttock, 
and pinned to the horizontal part on the op- 
posite side of the body. 

This bandage serves to retain dressings to 
the nates. Perforated ‘I’ of the hand. 

The T bandage of the hand is made by taking 
a strip of muslin fourteen inches long and one inch wide, and stitching to 
the middle of one of its borders a piece of muslin five inches wide and ten 
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inches long, across the middle of which are to be cut four round openings. 
(Fig. 491.) 

Application.—Pass the four fingers through the circular heles in the mus- 
lin, folding one part back over the palm, and the other over the back of the 
hand, and secure these by circular turns of the horizontal band. 

This T of the hand forms a very convenient bandage to retain lotions or 
poultices on the hand. 


Slings. 


Slings constitute another form of bandages, and are designed to retain 
dressings to different parts of the head, the face, the arm, and the scrotum. 
They consist of two parts,—the body and the tails. The body varies both in 
breadth and in length, and the tails number usually two, four, or six pieces. 

The two-tailed sling consists of a single strip of muslin four or five inches 
wide and one yard long. It is familiar to every one as a simple support of 
the hand and arm in fractures of the upper extremity. 

Application—The forearm being placed at right angles with the arm, the 
middle of the body of the sling is passed underneath the wrist, and ‘its ends are 
carried up in front of the chest and tied or pinned on one side immediately 
below the clavicle. When tied behind the neck the knot is liable to excoriate 
the skin. 

The four-tailed sling is made by slitting down a piece of muslin at each 

end, leaving a portion in the centre undi- 

Fie. 492. vided. (Fig.492.) The length and breadth 

of a sling will be determined by its par- 
ticular application. 

When designed for the head, it should 
be five or six inches wide and thirty-two 
inches long. Such a sling is well suited to 
retain dressings upon the back of the neck 

Four-tailed sling. or on the top of the head. 

Application—Place the body of the 
sling across the back of the neck, bring the upper tails along the sides of the 
head immediately above the ears, and after crossing over the forehead, bring 
them back, and fasten with pins behind the ears. (Fig. 493.) 

The four-tailed sling for the top of the head.—Place the body of the sling on 
the top of the head, bring the posterior tails forward, and secure with a pin 


Fie. 493. Fia. 494. 


Four-tailed sling for the back of the neck. Sling for the top of the head. 


or knot beneath the chin; carry the anterior tails back, and fix in a similar 
way at the back of the head. (Fig. 494.) 
Galen’s bandage, or the six-tailed sling.—This sling is made by slitting into three 
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tails, to within three inches of its centre, a piece of muslin one yard long and a 
quarter of a yard wide. The middle strip should be the widest of the three. 

In its application the body of the sling is placed on the top of the head, and 
the middle tails are brought down and tied under the chin. The anterior tails 
are next carried back to the occiput and crossed, after which the posterior 
strips are brought forward and made fast by pins. (Fig. 495.) 

The four-tailed clavicular sling—This sling, designed for the treatment of a 
broken clavicle, requires a piece of muslin seven inches wide and two yards 
long. The body should be twelve 
inches in length, and a small conical Fra. 495. 


cut should be made in its centre. oe \ 


Application.—Place the body of the 
sling underneath the elbow, so that 
the olecranon prominence shall settle 
into the small opening in the centre; 
bring the lower tails up, one over 
the front, and the other over the 
back, of the chest, and secure them 
with a knot. The upper tails are 
next to be carried around the body 
and made fast. This sling forms a 
very convenient and efficient mode 
of treating fractures at the acromial 
end of the clavicle, and answers also 
as a good temporary support for a 
fracture near the superior end of 
the humerus. 

The four-tailed sling of the chin.— 
This sling is made by slitting down 
at each end, to within two inches of 
its middle, a piece of muslin forty Six-tailed sling of the head. 
inches long and three inches wide. , 

Application.—Place the body of the sling beneath the chin, carry the upper 
tails across the neck and below the ears, and give them to an assistant. 
Then carry the lower tails up over the face, 
in front of the ears, to the top of the head, Fria. 496. 
where they should be crossed, returned to \ 
the temporal ridges, and pinned. The upper 
tails are next taken from the assistant, 
crossed on the nape of the neck, and brought 
forward round the head, and above the ears, 
and, after crossing them, the lower tails at 
the temples are made to overlap each other 
on the forehead, where the ends are to be 
secured with pins. (Fig. 496.) 

This sling is sometimes made of a centre- 
or chin-piece, slit for two inches at each 
end, and having four stout pieces of tape 
one yard long sewed to these short tails. 
It makes a somewhat neater dressing when 
prepared in this way. It is chiefly used in 
fractures and in dislocations of the jaw, or 
when it is desired to apply a dressing to the 
chin. 

The four-tailed sling or mask of the face.— 
This consists of a central or facial part and | \ 
four tapes, two on each side, to hold it in Hodetadioll ett g oF tis hata: 

lace. To construct the central part or 
mask, fold a piece of muslin nine inches square upon itself, and round off the 
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upper and lower free angles, so as to convert it into an ovoidal form; then 
opening the muslin, draw across from side to side two lines, dividing it into 
three equal parts. A short distance on each 
side of the upper line cut out an oval open- 
ing for the eyes, make a transverse slit in 
the middle of the lower line for the mouth, 
and a vertical slit, commencing a short dis- 
tance above the last, and extending up toa 
point midway between the eye-holes, for the 
nose. The tapes are to be next attached 
to the upper and lower parts of the sides, 
the first strip being eighteen inches leng, 
and the last eight or ten inches. 
Application—The body or mask is to be 
placed over the face so that the eyes, the 
nose, and the mouth shall correspond to 
its openings, when it is secured in position by the tails being carried to the 
back of the neck and behind the head, the last strip being crossed, brought 
forward, and tied over the forehead. (Fig. 497.) This forms an excellent 
method of retaining dressings to the face, such as are frequently required after 
burns, sealds, etc. I have often used this 
mask with great benefit as a means of 
applying a water dressing to the face in 
bad cases of acne. In order to retain 
the moisture, I have the mask made of 


Four-tailed sling or mask of the face. 


Fia. 498. 


silk of a similar form shall be basted on 
its outer surface. 

The four-tailed sling of the breast is pre- 
pared by taking a piece of muslin from 
six to eight inches square, cutting out a 


patent lint, and direct that a piece of oiled » 


NY \ 


Four-tailed sling of the breast. 


V-shaped piece from each of the four 
angles, two and a half to three inches in 


NCAR ZZ \\ depth, and then stitching the sides to- 

\ AN YZ , N aT 

\ Sty \. \\ _ gether, thus giving the square a concave 

, ees . © form. ‘To each corner sew a broad piece 

\\ SG \\ of tape one foot and a half in length. 

KS \ Another method, but a less perfect one, 
\ 


is to cut four slits, one or two inches deep, 
in the middle of the four sides, and attach 
the tapes to the angles. 


Application —Raising the breast, place 
over it the body of the sling, tying the upper tails or tapes behind the neck, 
and the lower ones about the body. (Fig. 498.) This is a valuable support 
to the breast, and will be found quite useful in applying pressure or retaining 
dressings, such as lotions, poultices, ete. 


The Roller Bandage. 


The roller is a bandage made from muslin, linen, calico, silk, or flannel. 
The material which answers the best purpose is unbleached muslin. When 
torn into a strip and rolled into a cylinder it is called a roller. Although the 
roller is often made by sewing strips together, yet for general use it should 
consist of a single piece. These strips vary in length and in breadth, ranging 
from two to ten yards in length, and from three-quarters of an inch to three 
inches in width. 

In order to form the cylinder, it may be rolled by the hands, or, more expe- 
ditiously, by means of a machine called the roller. This simple contrivance 
is an indispensable appointment for hospitals and for rooms appropriated to 
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practical surgery. It can be screwed to the edge or end of a table when 
needed for use. 


In using the machine, one end of the strip of muslin designed for a roller is 
wrapped around the spindle, which is turned with one hand, while with the 


Fie. 499. 


Machine for rolling bandages, 


other the piece is guided evenly under a rod of metal, which extends between 
the two sides of the machine. (Fig. 499.) When the piece is wound up, 
the mass must be grasped by the hand, 
when, reversing.the spindle, the latter can Fia. 500. 
be drawn from the centre of the roller. 
The ravelings which adhere to the ends 
of the latter must now be pulled off. 

When the roller is formed by the hands, 
one end of the strip should be doubled 
upon itself to the extent of three inches, 
and this again repeated two or three 
times, in order to form a little mass or 
nucleus, or the end may be rolled into a 
little cylinder with the fingers, and after- 
wards between the palm of the hand and 
the thigh, until it has attained some little 
bulk, when it should be held by its ends 
between the thumb and index finger, or z 
the index and middle fingers, the unwound 
portion of the strip being supported be- 
tween the radial border of the ring-finger Forming a-roller bandage by the hatids, 
-andthethumb. By imparting simultane- 
ously the movement of pronation and supination to the two hands, the strip 
can be wound up with great facility. Every student should practice this 
manipulation, changing the mass of the roller from one hand to the other 
until either can be used indifferently. (Fig. 500.) 

Kinds of rollers—There are two kinds of rollers,—the single (Fig. 501) 

and the double (Fig. 502). 
Fia. 501. The parts of the single roller are Fia. 502. 
its extremities, body, surfaces, and bor- 

ders. 
— - There are two extremities,—the 

Single roller. initial, which is the free end, and the 

terminal, which is the one in the cen- Double roller. 

tre of the cylinder. The body is the mass between the two 
extremities. The surfaces are two in number, the external and the internal ; 


692 SURGICAL DRESSINGS. 


and the borders are designated upper and lower, according as they are 
towards the proximal or the distal part of the limb. 

The double roller, in consequence of its being rolled from each end of 
the strip, differs from the single roller in having two bodies and no initial 
end. 

The double roller might, without inconvenience, be expunged from the list 
of surgical dressings. 

Rollers are designated by different names, according to their direction 
or to the particular end had in view in their application. Those varieties 
which take their names from the course or direction of the bandage are 
called circular, spiral, oblique, spiral reversed, recurrent, figure-of-eight, and spica. 
Those named from the effect produced are called uniting, dividing, expelling, 
and compressing rollers. 

Before describing the most useful of these bandages, I may remark that 
the ability to apply a roller, or, indeed, any surgical dressing, properly, is a 
very high qualification, and one which can be attained only by practice. No 
man is competent to give proper attention to a patient who is the subject of 
injuries demanding surgical care, unless he can apply a roller with precision 
and neatness. I am quite sure that on the use of the roller not unfrequently 
depends the success or the failure of the young physician just entering upon 
the duties of his profession. People generally are not unobservant spectators 
of the deportment of medical men, and of the skill which they may display 
in the use of technical resources. Too much credit cannot be awarded to 
those gentlemen who have for a number of years been engaged in conducting 
private courses upon practical surgery, the fruit of which labor I see in almost 
every professional excursion which | make through this and the adjoining 
States. 

General directions for applying a roller—1. The body of the roller should be 
held in one hand by its ends between the thumb and two or three of the 


Fia. 503. Fia. 506. 


Fia. 504. Fia. 505. 


The corners turned Longitudinal and transverse intro- Securing the roller by a knot. 
in and pinned. duction of the pin, the ends of the 
roller having been previously turned in. 


fingers, or in the palm of the hand. The external surface of the initial end 
should be laid upon the part to which it is to be applied, and fixed with the 
finger or the thumb of the other hand until the body is conducted round 
the limb, when the hands should exchange offices as the roller is passed from 
one to the other. These movements are repeated two or three times, one 
turn accurately covering the other in order to secure the initial end, after 
which the remaining part of the bandage is applied according to the required 
indications, and made fast either by turning in its angles or by folding the 
terminal end upon itself (Fig. 503), and then inserting one or more pins, 
either longitudinally or transversely, with their points buried out of sight. 
(Figs. 504,505.) If the pins be used in a longitudinal direction, the heads 
should point towards the proximal end of the limb; if transversely, they 
should look outwards. 

Another plan often employed to secure the terminal end is to slit it upa 
short distance and tie the extremities into a knot. (Fig. 506.) 

2. The roller, except in a few instances, should always commence at the 
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distal extremity of the limb, the first turn being made at the wrist in the 
case of the upper extremity, and at the ankle in the lower extremity, then 
passing to the hand or the foot, and subsequently ascending the limb. 

3. The roller must be applied smoothly, with uniform, equal, or even press- 
ure. A neglect of this precept, making it tight at one place and loose at 
another, will produce cedematous swellings, and may cause gangrene. 

4. A roller should be removed and reapplied whenever it becomes disar- 
ranged or loose, or in case of subsequent swelling making it too tight. The 
sensations of the patient should receive due consideration. When the bandage 
is felt to be too tight, it should be immediately relaxed. 

5. In removing a roller, after the terminal end has been unloosed it should 
be unwound in a direction the reverse of that which was used in its applica- 
tion, and as the unrolled bandage is passed from hand to hand, the loose 
turns should be gathered carefully together into a mass, so that they may 
not become entangled about the part and give rise to pain or to disarrange- 
ment of the limb. 


Special Rollers. 


The circular roller.—This roller is very simple, and consists in causing one 
turn to overlap accurately the preceding one. 

(Fig. 507.) Fra. 507. 

Use.—Its application is limited to retaining a 
dressing to the eyes, the temple, the forehead, or 
the neck. 

The oblique roller—In this bandage the roller 
is made to ascend the limb in a direction so 
oblique as to leave intervals between the con- 
secutive turns. (Fig. 508.) 

Use—lIts chief value is to retain dressings to 
a part where pressure is a matter of secondary 
importance. 


Fra. 508. 


Oblique roller of the arm. 


The spiral roller—This roller ascends the limb in a spiral manner, each turn 
overlapping the preceding one about one-third. (Fig.509.) This bandage an- 
Swers every purpose when applied 
to parts of uniform dimensions; Fia. 509. 
but, as the arm or leg increases in 
circumference, it is impossible for 
a spiral roller to press with equal 
and uniform force upon all parts 
of the surface. (See a, b,c, Fig.509.) 
To remedy this defect the bandage 
is subjected to a reverse by which 
it can be applied evenly to the in- 
equalities of a part. 

Spiral reversed.—The peculiarity 
- of this roller is the reverse given to 
its turns, which makes it the most useful of all roller bandages. Simple as 
this little manceuvre of making a reverse appears, there are persons who never 


Spiral roller applied to the arm. 
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acquire any facility in forming it. Attention to the following details will tend 
very much to simplify its execution. 

After laying down the initial end of the roller, and making it fast by 
two or three circular turns, change the direction of the bandage to that 
of a spiral, and, preparatory to making the reverse, place a finger upon 
the upper edge of the roller so as to keep it in contact with the limb; then, 
unrolling the bandage three or four inches, carry the body of the roller 
towards the limb, so as to allow the strip to remain quite slack, and then, by 
a motion of the wrist, turn the hand from supination to pronation, when the 
reverse will be smoothly formed. (Fig.510.) These reverses should be made 


Fie. 510. 


Making the spiral reverse. 


in the same line, and never over a salient portion of the skeleton if it can 
possibly be avoided. 

Spiral reversed of the upper extremity—This roller should be two and a half 
inches wide and seven or eight yards long. The initial end being first fixed 
by a few circular turns around the wrist, the roller is carried obliquely 
across the back of the hand over the palm to the ends of the fingers, and then 
made to ascend by spirals to the junction between the thumb and the index 
finger. A few figure-of-eight turns are next made in order to cover in the 
root of the thumb together with the carpal portion of the hand, after which 
the roller is conducted by spiral reverses to the elbow. The elbow is covered 
in either by reverses, by spirals, or by figure-of-eight turns, always observing 
first to flex the arm moderately, provided that position is afterwards to be 
maintained. From the elbow the roller is continued up to the shoulder, where 
it is fastened with a pin. (Fig. 511.) This bandage is a matter of daily 
application, and should be practiced by the student with great care, in order 
that he may be able to apply it with just the proper degree of pressure, 
regularity, and neatness. It is frequently applied in fractures at and above 
the elbow; it is used after operations, and often in cases of cedematous 
swellings of the arm and the leg. ; 

The spiral reversed of the jinger—This roller should be three-quarters of 
an inch or an inch wide and about a yard long. 

In its application two or three circular turns about the wrist are first 
made to fix the initial end of the, roller; it is then carried obliquely across 
the back of the hand and to the front of the finger, after which the spiral 
reverses are made up to the metacarpo-phalangeal joint, when it is com- 
pleted by two circulars of the wrist, and the end slit into two slips and tied 
around the joint. 
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The spiral reversed of the four fingers——The roller for this purpose should 
be seven yards long, and of the same width as the preceding one. 

To apply it, first make the usual circulars around 
the wrist, cross over the back of the hand to the Fig. 511. 
first interdigital cleft, and by oblique turns to the 
extremity of the first or index finger; then return 
by spiral reverses to its junction with the meta- 
carpal bone, and pass to the second or middle fin- 
ger, descending to its ex- 
tremity by obliques, and 
back to its root by re- 
versed turns, and so in 
succession until all the 
fingers are covered in; 
then finish by spiral turns 
around the metacarpal, 
carpal, and wrist bones. 
(Fig. 512.) 

The spiral reversed is 
frequently applied to a 
single finger in cases of 
wounds or of fracture, 
but to all the fingers very 
rarely. 

The spiral reversed of 
the penis.—This bandage 
should be three-quarters 
of an inch wide and 
twenty inches long. To S 
apply this roller, draw Spiral reversed of the four 
the penis forward and 
make two or three circu- 
lars close to the pubes; 
then by an oblique turn 
pass to the glans, and 
return to its root by 
spiral reverses, slitting 
up the terminal end and 
tying the strips around 
the organ. (Fig. 513.) 
This bandage is not se- 
cure, and though occa- 
sionally employed to re- 
tain dressings after oper- 
ations for phimosis, or 
to compress the urethra Spiral reversed of the penis. Spiral yitenses eine ane ex- 
over a bougie in case of 
hemorrhage after operation upon that canal, yet it is unsatisfactory, and 
might well be erased from the list of dressings. ; 

Spiral of the hand, or demi-gauntlet—This bandage requires a roller one inch 
wide and seven yards long. After a few circular turns of the wrist are first 
made, the roller is carried obliquely across the back of the hand or across its 
palm, according to the direction in which it runs, passing round the root of 
the little finger, and back to the wrist. Around the latter a single circular 
turn is made, and from thence the bandage is carried to the ring finger, and 
again to the wrist, and so by similar turns until all the fingers and the thumb 
have been included, when the terminal end should be secured at the wrist. 
(Fig. 514.) 

This bandage is used to confine dressings of various kinds to the back 


fingers. 
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of the hand or to its palmar surface, but, though very secure, is not generally 
used by dressers. 
The spiral reversed of the lower extremity.—This is an indispensable dressing, 


Fig. 514 
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Spiral of the hand, or demi-gauntlet. 


and should be studied with great care. It 
requires two rollers, each two and a half 
inches wide and seven yards long, as a 
single roller fourteen yards in length is 
too bulky to be properly handled. 

In applying this roller, the patient and 
operator may be seated opposite to each 
other, the heel of the former resting on 
the knee of the latter, or, what is better, 
the limb may be supported by an assistant, 
the patient either sitting or lying. The 
‘surgeon, taking one of the rollers, makes 
a few circular turns around the ankle, 
above the malleoli, then crosses obliquely 
over the dorsum of the foot to its outer 
or inner side, according to the hand used 
in holding the roller, passing next under 
the sole of the foot to the metatarso-pha- 
langeal joint of the little or great toe; 
the bandage is now made to cover in the Spiral reversed of the lower extremity. 
foot by successive spirals, embrace the 
ankle with a figure-of-eight, and ascend the limb by spiral reverses to the 
knee, where the first roller will terminate. The second roller is next taken, 
and by one or two circular turns fixes the terminal end of the first, after 
which it is conducted up the limb, covering the knee either by spiral re- 
verses or by figure-of-eight turns, the remaining portion of the bandage being 
exhausted upon the thigh. (Fig. 515.) 

The French spiral reversed commences at the metatarso-phalangeal articu- 
lation and covers the foot with reverses to the front of the ankle, then passes 
from the latter to the leg, which is inclosed as in the ordinary spiral pre- 
viously described. (Fig. 516.) It is not so secure a bandage as the first, 
since the turns of the foot are liable to become displaced. 


SPICA BANDAGES. 697 


In neither of the bandages described are the heel, or the tips of the toes, in- 
cluded ; the dense tissue of the former, and the close adhesion of its skin to the 
subjacent parts, render this unnecessary, and the exposure of a portion of the 
toes enables the surgeon to 
determine by their color Fig. 516. Fia. 517. 
and temperature the con- 
dition of the circulation. \ 

Should it be desirable at \ 
any time to cover the heel, N 
it can be done as follows: | Wf 
after commencing by the fied 
usual spiral reversed, and ! 


having reached the instep, i 


conduct the bandage over & SN ae 
. S ° ae Heel covered with spiral reversed 
the point of the heel, upin ¢ I roller. 
front of the ankle, down’ & Te 
| aL 
under the heel, and around Stayt 
to the opposite side, and | Fra. 518. 
again in front of the ankle, a \ 


under the heel, and round SH 
its surface to the front of = 
the joint, after which it \ 


i] 7} 
should be continued up the a 
; —s 


limb. (Fig. 517.) The spi- = | 
ral reversed rollers are con- + ——iik f ~ | 
stantly employed in frac- } = | A y 
tures, ulcers, ete. YE ee 

Spiral of the chest.—A Cx. | | 
roller three inches wide and Gard eA 
ten yards long is required : B9\2 fi 3 
for this dressing. Two or French spiral reversed. Spiral of ‘hn cheek. 


three circulars around the 
waist are to be first formed, the patient being in the sitting posture, and then 
the roller is made to ascend in spirals, each turn covering one-third of the 
 s one until the axille are reached, when the terminal end should be 
rought over the shoulder and pinned in front (Fig. 518) to the turns on 
the front of the chest or round the neck, and then attached to the spirals. 
This bandage is sometimes used in cases of fractured ribs, and also to retain 
dressings after the removal of the female mamma. 


Spica Bandages. 


These form a useful class of bandages. They take their name from the re- 
‘semblance which they bear to the leaves of an ear of corn. They are divided 
into single and double and into ascending and descending spicas. 

The spica of the shoulder.—W hen the successive turns pass from the shoulder 
to the neck, they constitute the ascending spica; when from the neck to the 
shoulder, the descending spica. The roller should be two and a half inches 
wide and eight yards long. In its application, make first two circulars at the 
upper part of the arm; then, if the roller is running from without inward, 
carry it obliquely across the front of the upper part of the chest, through 
the axilla of the opposite side and across the back to the place of commence- 
ment; then, passing under the arm of the same side, form the spica over 
the outer part of the neck or the shoulder, according as the descending or 
ascending bandage is contemplated. These turns are to be repeated—each 
turn, overlapping the preceding about one-third—until the roller is nearly 
exhausted, when its terminal end, being carried round the back of the neck 
and down the front of the chest, should be pinned. (Fig. 519.) 
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This spica will be found a useful termination of the roller employed in 
securing splints to the arm in fractures at the upper part of the humerus; 


Fie. 519. 
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Spica of the shoulder. 


also well suited to confine dressings to the 
shoulder. Between the borders of the axilla 
and the roller a little cotton should be in- 
terposed to prevent excoriation. 

The spica of the groin.—This dressing re- 
quires a roller two inches and a half to three 
inches wide and ten yards long. The initial 
end of the roller is made fast by two or 
three circulars of the thigh, or the same 
number around the body above the crest of 
the ilia. If the bandage is commenced at 
the upper part of the thigh, it should, after 
these primary circulars, be conducted up in 
front of the groin, obliquely across the 
outer side of the pelvis or lower part of the 
abdomen, according as it is designed to be 
an ascending or a descending spica, then 
round the posterior part of the body and 
the corresponding part of the opposite side 
down in front, underneath, and up over the 
inside of the thigh. These turns are to be 
repeated until the roller is exhausted. In 
this, as in the spica of the shoulder, each 
turn overlaps the preceding one about one- 
third. (Fig. 520.) 


This spica is admirably suited to make compression over the groin, as in 
cases of enlarged glands or after operations for hernia. 


Fie. 520. 


Single spica of the pies 
The double spica of the groin—aA roller designed for the double spica should 


be two and a half inches wide and twelve yards long; or two rollers each six 
yards in length may be used. 
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After making two circular turns around the pelvis from right to left, and 
on reaching the left groin, the roller should be carried obliquely downwards 
over the outer side of the same thigh and brought up along its inside in such 
a manner as to cross over the descending turn; next, it should be carried 
round the posterior surface of the pelvis to the right groin, and, passing down 
over the inner surface of this thigh, should be conducted up along its outer 
side, and from thence carried round the front of the pelvis to the left side. 
These turns may be repeated, and the dressing finished by two or three circu- 
lars of the pelvis. (Fig. 521.) This bandage may be used in cases requiring 
pressure over both groins. 

The spica of the foot.—This ban- Fia. 621. 
dage, sometimes called the bandage = 
of Ribbail, requires a roller two 
inches wide and seven yards long. 
In its application, the simplest plan 
is to make two circular turns around 
the metatarso-phalangeal articula- 
tion, and two spirals over the meta- 
tarsus to the instep; then carry the 
roller about the point of the heel, al- 
lowing its lower edge to project well 
towards the sole of the foot; from 
thence carry it along or parallel with 
the outer or the inner side of the foot 
as the case may be, and cross over the 
tarsal extremity of the metatarsal 
portion of the foot under the sole 
and back to the instep, where the 
spica is to be formed. From this point 
the roller passes again round the 
heel a little higher up, overlapping 
a part of the previous turn, and 
again along the side of the foot to 
the instep, Beacath the foot and back 
to the instep, making a second spica, ‘ 
and again back to the heel, and so Double spica of the groin. 
continues forming one after another ; 
in the ascending order until the foot and heel are entirely covered, when the 
remaining part of the roller can be finished by spiral reversed turns upon the 
leg. (Fig. 522.) This bandage, while it is very beautiful 
and artistic, really possesses no superiority over the ordi- Fie. 522. 
nary spiral reversed of the lower extremity. 

he spica of the thumb requires a roller three-fourths of 
an inch wide and three yards long. Fix the initial end of 
the roller by three circular turns around the wrist. On 
completing the third turn, carry the roller between the 
index finger and the thumb, passing round the latter to 
its inner side; from thence across its metatarsal bone to 
the wrist ;‘around the wrist back again to its outer side, 
as in the first instance, repeating in a similar manner these 
turns, forming the spicas over its radial border, each turn 
overlapping two-thirds of the preceding one, and finally 
terminate the roller at the wrist. (Fig. 523.) This roller 
may be used to secure a dressing after excision of the Spica of the foot. 
‘metacarpal bone of the thumb, or in cases of luxation to 
give security after a reduction of the metacarpo-phalangeal articulation. 

Figure-of-eight bandages.—These form a useful class of bandages, and take 
their name from the fact that the turns, when complete, resemble the figure 
eight. The bandage is much employed about articulations; and in the ordi- 
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nary spiral reversed of either the upper or lower extremity, many prefer it 
as best suited to cover in the joints,—as the ankle, the knee, the wrist, and 
the elbow. 

The figure-of-eight of the elbow requires a roller two or two and a half inches 

wide and two yards long. 
Fia. 523. Fic. 524 Place the initial end on 
og od the outer side of the 
forearm a short distance 
below the elbow-joint, 
and, after fixing it in 
position with a finger, 
carry the roller obliquely 
upwards across the front 
of the joint above the 
internal condyle, round 
the inner and posterior 
surfaces of the arm to a 
point above the external 
condyle, then obliquely 
downwards over the 
front of the joint, where 
Figure-of-eight of the elbow-joint. it should intersect the 
first portion of the ban- 
dage, finally pass to the inner and posterior surfaces of the forearm and to the 
point of beginning, where it may be secured, or the turns may be repeated 
two or three times, and before making them fast a circular may be made 
around the joint, the arm being at the same time slightly flexed. (Pig. 524.) 
This bandage was quite common at a time when the practice of physicians 
was more sanguinary than it is at present; a strip of ribbon took the place 
of the roller, and the two ends were tied in a knot directly over the bend 
of the arm. 

The figure-of-eight of the chest—There are two figure-of-eight bandages of 
the chest, viz., the anterior and the posterior. They are sometimes described 
as the anterior and the posterior crossed of the chest. 

Each requires a roller two and a half inches wide and seven yards long; 
and in both the patient should be in the sitting posture when the bandage is 
applied. 

he anterior eight—The surgeon, standing in front of the patient, first 
makes two or three circular turns at the upper part of the arm, followed by 
the same number of reverses, thus making the initial end of the roller secure. 
Drawing next the shoulders well forward, the roller must be carried over the 
shoulder above the articulation, and obliquely downwards across the front of 
the chest and through the axilla of the opposite side. From thence the 
roller is made to ascend upwards, behind and over the shoulder, and for- 
wards and downwards over the chest to the place of commencement. ‘These 
turns are to be repeated, each overlapping the preceding one about two- 
thirds of its breadth, and ascending or descending according to the pleasure 
of the operator, until the bandage is exhausted. The margin of the axilla 
should be protected against undue pressure from the roller by interposing 
some cotton betiveen the latter and the skin. (Fig. 525.) This bandage is 
used to approximate wounds on the front of the chest, attended with loss 
of substance. 

The posterior eight—This differs from the preceding one by the interseec- 
tions being made on the back instead of on the front of the chest. The 
surgeon, standing behind the patient, makes two or three circular turns and 
as many reversed turns of the roller from within outwards around the upper 
part of the arm, and drawing the shoulders backwards secures them in this 
position by successive turns around the axille and shoulders of the two sides. 
(Fig. 526.) The same care should be observed as in the former bandage to 
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sae the margins of the axille from undue pressure by the use of cotton. 
his bandage will serve to approximate wounds which gape on the back of 
the trunk, or may be used in certain fractures of the clavicle. 

The figure-of-eight of the neck and the axilla—The roller required for this 


Fria. 525. Fie. 526. 
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Anterior eight of the chest. Posterior eight of the chest. 


bandage should be two inches wide and four or five yards long. Fix the 
initial end of the roller by making two circular turns of the neck, then carry 
the roller either in front of or be- 
hind the shoulder—according to Fia. 527. 
the direction given to the ban- ai 
dage—through the axilla, and 
then round the neck, passing 
from one to the other until the 
bandage is exhausted. (Fig. 
527.) 

This bandage will serve to 
secure a dressing to the side of 
the neck above the shoulder. 

Figure-of-eight of the eye—The 
roller for this bandage should 
be two inches wide and five 
yards long. 

First make two or three cir- 


occiput, always in a direction 
from the eye to be covered. 
After reaching the back of the 
head with the third turn, carry 
the roller down under the oc- 
ciput and up over the face, the 
affected eye, the root of the E hes 
nose, and across the opposite : ae a : 
temporal ridge, repeating these Figure-of-eight of the neck and axilla. 


> turns three or four times, and 


terminating by a circular as at the commencement. This bandage is some- 
VoL, 1.—45 
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times termed the crossed of the eye. (Fig. 528.) It will answer to retain 
dressings to the eye or eyebrows after operations, especially where com- 
pression is required. 

The double figure-of-eight of both eyes—The roller for this bandage should 
be two inches wide and eight yards long. 

Make two circular turns of the head, and, 
Fia. 528. on completing the second, carry the roller to 
the back of the neck, under the ear, and up 
across the face, over the eye and the root of 
the nose, to the temporal eminences of the 
opposite side, and from thence down to the 
back of the neck. These turns should be re- 
peated two or three times, after which, on 
completing the last one, and reaching the 
parietal eminences, the roller should be carried 
round the forehead, obliquely across the root 
of the nose, the eye, and the cheek of the 
opposite side, repeating these turns three 
times and terminating by circular turns around 
the forehead and the occiput. 

Figure-of-eight of the jaw and the head.—This 
is sometimes called Barton’s bandage. It re- 
quires a roller two inches wide and five or 
six yards long. The initial end is placed below 
and to one side of the occipital protuberance, 
where it is held by a finger, while the roller 
is carried obliquely across the head, a little in advance of the parietal pro- 
tuberance, to the opposite temple; from thence down the side of the face, in 
front of the ear, beneath the jaw, and up over the 
corresponding portions of the face and temple of 
the opposite side. At the junction ofthe coronal and 
sagittal sutures two turns of the bandage now 
intersect; then it should descend in front of the 
parietal and below the occipital protuberance, on 
one side of which it should cross the initial end of 
the bandage, and be conducted forward beneath 
the ear and around the jaw to the place of begin- 
ning. The subsequent turns are made in the same 
order as the first. (Fig. 529.) A pin should be 
inserted at the different points of intersection. 

For fractures of the jaw and luxations, as well 


Figure-of-eight of one eye. 


\/ as to retain various surgical dressings, this band- 
we i y ‘ 
Figure-of-eight of the jaw and head, a oe of the greatest value. 4 

or Barton’s bandage. There are certain other bandages applicable 


to the head which do not strictly belong to any 


of the classes named, and which may very properly be introduced in this _ 


place. 

Gibson’s bandage.—This dressing requires a roller two inches wide and six 
yards long. The initial end of the roller is placed over the temple of one 
side and fixed with a finger, while the roller is carried over the junction of 
the coronal and sagittal sutures to the opposite temple, down in front of the 
ear, over the side of the face, under the jaw, and upwards over the opposite 
side of the face to the place of beginning. Repeat these turns three times, 
then reverse the roller and pass round the head above the ears three times. 
In making the third of these turns, instead of bringing the roller above the 
ear at the place of beginning, carry it below, and round the base of the jaw 
and chin to the back of the neck. Three of these turns should be made, 
and the bandage terminated by reversing it behind the occipital protu- 
berance and bringing it forward over the vertex. (Fig. 530.) Pins, as in 
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Barton’s bandage, should be inserted at the different points of intersection. 
The simplest manner of remembering the turns of this roller is to view 
it as consisting of three vertico-mental, three occipito-frontal, and three 


Fie. 581. 


Gibson’s bandage. 


Occipito-facial roller. 


cervico-mental turns. It is a very solid bandage when properly applied, and 
answers the same object as that of Barton. 

The occipito-facial bandage requires a roller four yards long and two and a 
half inches wide. The initial end of the bandage being placed over the temple 
on one side, the roller should be carried up over the vertex, down over the 
temple and side of the face, under the chin, and up on the opposite side to 
the point of beginning. These turns should be repeated a number of times, 
and the roller terminated by reversing its course and conducting it round 
the back of the head from one temple to the other, over both of which the 
bandage must be pinned. (Fig. 531.) 

This roller can be employed with advantage in dressing wounds over the 
parotid region or on the side of the face. 

The crossed or oblique of the angle of the Fic. 532. 
jaw.—tThis requires a roller two inches wide 
and five yards long. Apply the initial end 
of the roller upon the temple and fix it by 
two or three circular turns around the 
head, from right to left if the left angle is 
to be acted upon, and from left to right if 
the other angle is to be treated. On bring- 
ing the roller to the back of the head, on 
the third turn conduct it over the nape of 
the neck, behind the ear of the sound side, 
beneath the jaw to its angle on the injured 
side, and from thence up over the face, the 
temple, and obliquely across the head, down 
behind the ear of the sound side, repeating 
these obliques, and ending by making a cir- 
cular of the cranium. (Fig. 532.) This 
bandage is used occasionally for fractures of 
the neck and ramus of the jaw, in which case 
a compress should be interposed between the 
ert of the injured side and the roller. Crossed bandage for the angle of the jaw. 

he V bandage of the head and jaw.—This 
requires a roller two inches wide and five yards long. Make two or three 
circulars of the vault of the cranium. In forming the last, instead of passing 
round above the ear, bring the roller down below the auricle and around the 
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jaw; after repeating this last turn, alternate the turns of the head and 
jaw. (Fig. 533.) In extensive operations upon the lips, or after the removal 
of tumors of the neck below the ear, this dressing is valuable. This bandage 
was devised by Dr. Hunter. 

The recurrent bandage of the head—The roler for this bandage should be 
two inches wide and five yards long. Make two or three circular turns 
of the vault of the cranium, and, on reaching the middle of the forehead, 


Fia. 534. 


SS BOS, 
V bandage of the head and jaw. 


Recurrent bandage of the head. 


at the root of the nose, reverse the roller, fixing the reverse with a finger, and 
carry it back over the head parallel with the sagittal suture to a point below 
the occipital protuberance, where it should be retained by an assistant, while 
the roller is again reversed and brought forward to the forehead, overlapping 
the outer two-thirds of the preceding strip. These recurrents should be 
repeated until one side of the head is covered, when the other must be simi- 
larly treated, observing to make all the recurrents converge near the root 
of the nose and below the tuberosity of the occipital bone, where they can 
be held underneath the thumb of the surgeon and the fingers of an assistant, 
after which one or two circulars of the vault of the cranium will fix them 
securely in place. (Fig.534.) This bandage is designed to retain a dressing 
to the head. 

The recurrent bandage for amputations.—This requires a roller two and a half 
inches wide and six or seven yards long for the thigh, and for the leg and the 
arm one or two inches wide and five yards long. In its application, a few cir- 
cular turns are made four inches above the end of the stump, after which the 
roller is reversed on the middle of the front of the limb, carried over the centre 
of the stump, and back over the under surface of the limb to a point opposite 
the one where it commenced in front. These recurrents are to be repeated, 
covering first one-half of the stump, and then the other half, and all converg- 
ing to a point in front and another behind the limb, where they can be com- 
manded by the fingers of the surgeon and an assistant, or, if the sizé of the 
limb will allow, both may be grasped by the thumb and fingers of the surgeon, 
after which a few circulars will secure all in position. (Fig. 535.) This 
bandage is constantly in use to retain dressings applied after amputation. 

The unilateral suspensory and compressor of the breast—This roller should 
be two or two and a half inches wide and eight yards long. 

In its application, the patient must be in the sitting position in bed or on. 
a stool, and the surgeon stands on the side to be dressed. Place the initial 
end of the roller behind and below the posterior border of the axilla of the 
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affected side, carry the roller across the back to the opposite shoulder, over 
the latter, obliquely down over the front of the chest, and underneath the 
breast to the axilla of the 
affected side, from thence Fra. 585. 
across the initial end of 
the roller, and repeat these 
turns two or three times, a NN 
after which form a circular SX 
of the body, and continue 
alternating circulars and 
obliques, each turn as it as- 
cends covering in the pre- 
ceding one about a third. 
(Fig. 536.) Thus applied, 
the bandage serves to sup- 
port, to suspend, and to 
compress the breast. The 
successive turns, both ob- 
liqueand circular, should be 
repeated until the gland is 
covered in. This bandage 
may be used to apply press- Recurrent dressing after amputation of the thigh. 
ure to tumors of the mam- 
mary gland, or in cases of mammary abscess to prevent the formation of sinuses. 
The bilateral suspensory and compressor of the breasts—This bandage can 
be made with a roller ten or twelve yards long and two and a half inches 
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Fra. 536. 


Fig. 537. 


Single suspensory and compressor bandage of the breast. 2a : 
The circular turns should be made over the one breast and Bilateral suspensory and compressor 
under the other. of the breasts. 


wide, or with two rollers each six yards in length. If a single one be used, 
the initial end should be placed over the posterior border of the right axilla, 
and the cylinder carried obliquely across the back and over the left shoulder ; 
from thence the roller must be continued in front of the chest, under the 
right breast, and back to the point of beginning. After making two or 
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three of these cervico-axillary obliques, the roller should be carried across 
the back to the left side, and the same number of turns made as on the 
right. After this the turns should alternate on the two sides, and the dress- 
ing should be be completed by making horizontal circulars of the chest until 
both mammary glands are covered in. (Fig. 537.) This bandage should be 
applied with uniform pressure. It is well adapted to support and to compress 
the breasts, either in cases of mammary abscess or to favor the absorption of 
morbid growth in the glands. 

Velpeau’s bandage requires a roller two and a 
Fig. 538. half inches wide and eight or nine yards long. 

Ze The patient having placed the hand of the 
affected side on the opposite shoulder, apply 
the initial end of the bandage at the posterior 
part of the axilla of the sound side, carry the 
roller obliquely across the back, over the side 
of the neck and clavicle of the injured side, 
thence down over the front and outside of the 
corresponding arm, under the elbow, and u 
through the axilla of the sound side. Make a 
second turn, following precisely the same course, 
until the point of the elbow is reached, when the 
roller should be carried around the chest, binding 
the arm to the body. After this the turns from 
the shoulder to the front of the elbow, and thence 
i through the sound axilla, should alternate with 

Velpeau’s bandage. the circular ones around the body until the arm 

and chest have been covered in. (Fig. 538.) This 

is one of our most useful bandages, serving frequently as a sufficient dressing 

in fractures of the clavicle, and of the acromial and coracoid processes of the 

scapula, and to give security to the arm after reduction of a scapulo-humeral 
luxation. 


Provisional or Handkerchief Dressings. 


To improvise a surgical dressing from common or ordinary materials is 
often a matter of great importance, and every surgeon doubtless has had 
frequent occasion to resort to many simple appliances in cases of emergency. 
Out of handkerchiefs and strips of muslin, M. Mayor, a surgeon in Switzer- 
land, has devised a system by which, it is claimed, accidents may be treated 
quite satisfactorily, in the absence of the ordinary means, with materials 
within the reach of every one and to be found in almost every locality. I 
shall select from this system the dressings that, in my judgment, are most 
useful. 

The basis upon which this system of bandages rests is the handkerchief or 
the muslin square; and could we always command the old-fashioned pongee 
silk or even the large cotton handkerchief of former days, there would be 
much to commend these dressings to general use. Unfortunately, however, 
it is only in those good old homesteads where the modern linen square of 
eight or ten inches has not yet displaced the ample bandanna, and where 
utility is exalted above display, that it is possible to procure a piece of the 
requisite size. It will be necessary first to describe the forms and names given 
to the different parts of these dressings. 

The square-—The square is made either from a silk or a cotton handker- 
chief, or from a piece of muslin, flannel, or calico. This square may be 
changed into different forms by folding its parts together. (Fig. 539.) Thus, 
if the angles be turned in towards the centre, it will make a smaller square; 
if it be doubled upon itself, it will form an oblong. (Fig. 540.) If the two 
opposite angles of the square be placed together, it will make the triangle 
(Fig. 541), the parts of which are the base, summit, and angles. , 

When the triangle is folded from its summit towards the base, it forms the 
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cravat (Fig. 542), and if the cravat be twisted, it makes the cord, the parts 
of each being the body and the extremities. Handkerchief dressings are 


Fia. 589. Fia. 540. 


d, the base; c, summit; a, b, angles. Cravat: a, body; b, ¢, 
extremities. 


Square handkerchief. Oblong hand- 
kerchief. 


secured either by pins or knots. When a knot is adopted, it should be either 
a single bow or a cravat tie. 


HANDKERCHIEFS FOR THE HEAD AND SHoULDERS.—There are a number of 
handkerchief dressings for the head and shoulders that are named according 
to the form which they take or the parts to which they are applied. 

The square cap of the head—Fold the handkerchief into an oblong square, 
the edge of one side being three inches in advance of the other. Place the 
long side next to the head, allowing it to hang down some distance in front 
of the face. (Fig. 543.) Seizing the ends of the uppermost or short side, 
draw them down and tie them under the chin; then draw downwards and 


Fia. 548. 


The first step in forming the square cap of the head. Square cap of the head complete. 


forwards the ends of the under or long side, and, folding them back, tie them 
behind, over the back of the neck. (Fig. 544.) This handkerchief covers 
in the entire head, and may answer the purpose of the recurrent roller; 
though it is too warm a dressing for comfort. 

The fronto-occipital triangle.—In treating of these triangles, it will simplify 
the subject to remember that the base of the triangle is always placed over 
the frontal region and the apex or summit over the occipital. In forming, 
therefore, the one under consideration, the base of the handkerchief, folded in 
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a triangle, is placed over the forehead, while the summit is allowed to hang 
down over the occiput. The ends are next carried backwards along the sides 
of the head, above the ears, and either tied behind the occipital protuberance 
or crossed, brought forward, and pinned at each side, after which the apex is 
turned forward and pinned to the body of the handkerchief. (Fig. 545.) 


Fig. 545. 


Two views of the fronto-occipital handkerchief, anterior and posterior. 


The occipito-frontal triangle differs only in reversing the handkerchief, the 
base being placed over the occiput and the apex over the forehead, while the 
ends are brought round, and either tied in front or crossed and pinned. 

These handkerchiefs all fulfill very much the same purpose, viz., that of 
retaining dressings to the head. 

The bi-temporal triangle-——The base is placed over one of the temporal re- 
gions and the apex over the other; the ends are carried round to the opposite 
temple, crossed, brought back, and secured with pins, and the summit or apex 
is turned up and pinned above the temporal ridge. 

This triangle is designed to retain dressings upon the side of the head. 

The auriculo-occipital triangle-—The base is placed in front of the ear to be 

covered, and the apex directed backwards. The 
lower end is next carried under the jaw and up 
over the face in front of the ear on the sound side, 
where it is made to meet the upper end, the two 
being tied together; or the two ends may pass, 
overlapping each other, and be pinned, the one 
beneath the ear of the affected side, the other in 
front of the ear of the sound side. (Fig. 546.) 

This triangle will answer to keep a dressing 
in contact with the ear, such as a poultice or a 
lotion. 

Vertico-mental triangle—Place the body of the 
handkerchief over the vertex; bring the ends 

The auriculo-occipital triangle. down over the ears, and cross them under the chin, 

carrying them upwards and pinning them to the 

descending portions of the handkerchief; last, bring the apex round one side 
of the head and secure it with a pin. (Fig. 547.) 

This handkerchief will answer to retain dressings to the head, the ears, the 

arotid region, or the under part of the chin. 

The fronto-occipito-labialis eravat—Form the handkerchief into a cravat, 
and place the body of the same upon the forehead ; carry the ends back, and 
cross them upon the posterior part of the neck, then bring them forward un- 


; 
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derneath the ears, and cross them over the upper lip, securing the ends in the 


usual manner. (Fig. 548.) 
Fie. 547. 


Fie. 548. 


The vertico-mental triangle. 


The fronto-occipito-labialis cravat. 


This dressing may be used to aid in supporting the approximation of a 
lip wound, in which case a compress should be placed on each side. 


The occipito-sternal triangle.— 
Let one handkerchief be formed 
into a triangle and one into a 
cravat. Tie the latter around 
the chest, forming the sterno- 
dorsal cravat; place the body 
of the former over the occiput 
and its apex over the fore- 
head, bring the ends down on 
each side of the face, and fas- 
ten them to the cravat about 
the chest. (Fig. 549.) The 
apex can be turned back over 
the vertex and pinned. This 
dressing may be used to approx- 
imate wounds on the front of the 
neck. The figure represents a 
night-cap drawn over the head 
and a part of the dressing, in 
order to prevent displacement. 
The parieto-axillaris cravat.— 
Form one handkerchief into a 
cravat, and place its body in the 
axilla, and tie the ends over the 
shoulder, forming the axillo- 
acromial cravat. Make a second 


Fig. 549. 


The occipito-sternal handkerchief. 


handkerchief into a triangle, and, placing its body over the side of the head, 
tie its ends into the first, over the shoulder. (Fig. 550.) Care should be 
observed to protect the margins of the axilla against excoriation by interposing 
some cotton between the skin and the axillo-acromial cravat. 

This handkerchief will serve to approximate wounds on the side of the 


neck, or to prevent contraction after burns. 


The cervical cravat is made by forming a handkerchief into a cravat, and 
placing the body on the front, the back, or the sides of the neck, according 
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to the part to be dressed, the ends being carried round, crossed on the 8 
site side, and returned, after which they may be fastened with pins. The 


Fia. 550. 


The parieto-axillaris cravat. 


turns are made as one would ap- 
ply the ordinary neck-handker- 
chief. 

The asxillo-cervical cravat.— 
Place the body of the cravat in 
the axilla, cross the ends over 
the shoulder, and tie them on 
the opposite sides of the neck. 

This cravat is well suited to 
retain a dressing in the axilla. 

The simple bis-axillary cravat. 
—Place the body of the cravat in 
the axilla, cross the ends over 
the shoulder, and, after carrying 
one across the back and the 
other across the breast, tie them 
together at the anterior border 
of the axilla of the opposite side. 
(Fig. 551.) 

Its use is similar to that of 
the preceding cravat. . 

The compound bis-axillary cra- 
vat requires two handkerchiefs 
in cravat form. One is tied as an 
axillo-acromial cravat through 
one axilla, while the body of 


the other is placed in the opposite axilla, and its ends being brought across the 
chest, one in front and the other behind, are passed through the loop of the 


Fie. 551. 


The simple bis-axillary cravat. 


first and tied in front of the 
breast. (Fig. 552.) 

This handkerchief is designed 
to retain dressings in both ax- 
illee. 

The simple bis-axillo-scapulary 
cravat.—This is a posterior eight, 
and is best formed with a strip 
of muslin three inches wide and 
two yards long, as the handker- 
chief is ordinarily too short to 
make the necessary turns. Place 
the centre of the strip, or hand- 
kerchief, if sufficiently long, in 
front of the shoulder and. the 
axilla; bring one end back over 
the top of the shoulder and the 
other through the axilla, cross 
them between the scapule, car- 
rying the axillary end over the 
shoulder of the opposite side 
and back through the axilla, 
and the humeral end forward 
through the axilla, the two over- 
lapping each other; then fasten 
their ends front and back. (Fig. 
553.) 

This dressing will answer as 


an extemporaneous one for fracture of the clavicle. 
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The compound bis-axillo-scapulary cravat.—Form two handkerchiefs into cra- 
vats. ‘Tie one as a loose ring, or form the axillo-acromial handkerchief of one 


Fie. 552. Fia. 558. 


The compound bis-axillary crayat. The simple bis-axillo-scapulary cravat. 


side, and, placing the body of the other handkerchief in front of the opposite 
shoulder, bring the ends back, one 

over the shoulder and the other Fia. 554. 

through the axilla; then form these 
into a single knot, and complete the 
dressing by passing the ends through 
the ring or loop of the other cravat, 
and tying them into a knot. (Fig. 
554.) Whenever it becomes neces- 
sary to draw the shoulders back for- 
cibly, this handkerchief may be used 
with advantage. 

The dorso-bis-axillary handkerchief. 
—Tie one handkerchief, formed into 
a cravat, around the body below the 
axille (bis-axillary cravat). Place 
the body of another, in triangle, upon 
the posterior part of the neck, se- 
curing the summit to the middle of 
the first on the back, and its ends or 
angles to the same in front. (Fig. 
555. 

This handkerchief is well suited 
to retain a dressing in contact. with 
the back, or the back and shoulders, 
and is really one of the most im- 
portant of the entire class. 

The mammary triang le, or the sling of The compound bis-axillo-scapulary cravat. 
the breast.—Fold a handkerchief into 
a triangle; place its base underneath the breast and its apex over the cor- 


we 
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responding shoulder; then carry one end under the axilla, and the other 
over the opposite side of the neck, tying the two behind the scapula of the 
affected side, and pin to these the summit. (Fig. 556.) 


Fia. 556. 


The dorso-bis-axillary handkerchief. 


The mammary triangle. 


This triangle serves to suspend the breast, or to hold in place any dressing 
which may be applied to the gland. 


_ HanpkercuiEF Dressines oF THE Extremities.—Some of these are quite 
useful, others of very little practical value. The most important are the 
following : 

The palmar triangle-—Place the base of a handkerchief in triangle across 
the back or the front of the wrist, according as it is designed to dress the 
palm or the dorsum of the hand; fold the summit back upon the wrist, and 
secure it there by carrying the ends around the same. (Fig. 557.) 


ees 


The palmar triangle. 


This handkerchief supplies the means of retaining poultices and other 
applications to the hand. 

The triangular cap of the shoulder—Place the base of a handkerchief in 
triangle over the insertion of the deltoid, and the apex over the top of the 
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shoulder, then carry the ends round the arm and tie them. I have found. 
this handkerchief to maintain its position better by placing the base over the 
top of the shoulder, then tying the ends round the arm, and, turning the apex 
upwards, pinning it to the body of the handkerchief. (Fig. 558.) 

It is designed to secure dressings to the shoulder or the upper part of the 
arm. 

The cervico-brachial sling—Tie one handkerchief in cravat round the neck, 
so that it shall hang in a loose loop in front of the upper part of the chest. 
Place the base of asecond in triangle under the wrist, and the summit behind 
the elbow, then fasten the ends to the cervical cravat, and bring the apex 


Fig. 558. Fia. 560. 


The triangular cap of The cervico-brachial sling. Triangular cap for amputation, applied 
the shoulder. to the thigh. 


aod the elbow-joint, and pin to the body of the handkerchief. 
(Fig. 559.) 

This dressing is commonly used to support the forearm, when flexed, after 
fractures, ete. 

If the handkerchief is a large one, the cervical cravat may be dispensed 
with, and the ends of the triangle passed round the neck and tied on one side. 

Triangular cap for amputation—Fold a handkerchief into a triangle, and, 
“ais the base under the stump, turn the summit up in front, and secure it 

y carrying the extremities around the limb and knotting them together. 

(Fig. 560.) . 

This cap answers the purpose, to some extent, of the recurrent roller, 
which is generally used to bind a dressing over the stump of an amputation. 

The metatarso-malleolar cravat—Form a handkerchief into a cravat, and 
place the body obliquely across the dorsum of the foot; carry one end under 
the foot and up in front of the ankle, and the other around the leg above the 
malleoli, attaching them together in front of the joint. (Fig. 561.) 

Its use is to retain a dressing 
sage the foot. Fie. 561. 

_ The malleolo-phalangeal triangle. wo xy 

—Form the eatalitGrehio£ into a \ \ 
triangle; place the base under the \ \ 
foot opposite to the instep; fold the \ \ 
summit back over the toes and the \ 
dorsum of the foot, and carry the : 
ends round the malleoli, making \4 
them fast in front. (Fig. 562.) NOX 
This handkerchief may be com- —fx = 
pleted by tying the ends in front, ——| QO = 
or by crossing them over the dor- Hi ose at 
Bemnvand making them fast under © *"° 7° momallociancravat. She teal triangle. 
the sole of the foot. It is sometimes 
called the cap of the foot, and answers the same purpose for the foot as the 
carpo-dorsal or palmar triangle does for the hand. 
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The tarso-patellar cravat requires three handkerchiefs, all in cravat form. 
One is to be placed about the knee as a figure-of-eight ; a second round the 
foot in front of the ankle; the third is passed through the loop of the latter, 
the ends being carried one on each side through the figure-of-eight of the knee, 
and pinned or tied as they are turned downwards. (Fig. 563.) 

This dressing will serve a temporary purpose in holding the fragments of 
a broken patella approximately in position. 

The tibio-cervical handkerchief, or sling of the knee.—Place the body of one 
handkerchief in cravat upon the shoulder opposite to the leg to be suspended, 
carrying the ends, one in front and one behind the body, across to the oppo- 
site side, and knotting them together. The other handkerchief form into a 
triangle, and, flexing the leg, place the base under the tibia, above the ankle ; 


Fie. 565. 
Fie. 564. 


Fie. 5638. 


=e p 
The tarso-patellar cravat. The tibio-cervical handkerchief, or The tibial cravat. The cut also 
sling of the knee. shows the cravat of the foot. 


carry the ends up and tie into the cervical cravat; finish by bringing the 
summit round in front of the knee and pinning’ it to the body of the hand- 
kerchief. (Fig. 564.) 

This sling will support the limb when the leg has been the seat of a frac- 
ture, and enable the patient to move about on crutches until it can be placed 
upon the floor. ; . 

Tibial cravat—Place the body of a handkerchief, folded into a cravat, 
obliquely across the posterior surface of the leg, and carry the extremities 


q 
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around the limb, the one below the knee and the other above the malleoli. 
(Fig. 565.) 

This handkerchief is well adapted for the purpose of retaining stimulating 
plasters to the limb. 

Barton's handkerchief—This device of the ingenious surgeon, Dr. John Rhea 
Barton, is formed by placing the body of a narrow cravat around the point of 
the heel. -One end, that Fic. 567 

c 1a. 567. 
corresponding to the r 
outer side of the foot, 
should be a third longer 
than theother. The short 
or inner end should be 
held parallel with the 
foot, while the long or 
outer end must be crossed 
over the instep, turned 
round the inner end, car- 
ried back under the sole 
of the foot, and looped 
round its own side. ‘The 
two ends may now be 
knotted together, drawn 
upon, and so adjusted that 
the pressure shall be ex- 
erted upon the instep and 4 
heel, parts naturally able ‘Two views of the Barton The abdomino-inguinal cravat, or sing - 
to endure it. (Fig. 566.) handkerchief. spica of the groin. 

This: handkerchief is designed to make extension in fractures of the leg. 

The abdomino-inguinal cravat, or single spica of the groin —T wo handkerchiefs, 
sufficiently long to make the dressing, should be folded into cravats, and their 
ends tied together. Place the body of one-underneath the thigh, close up to 
the nates; bring the ends to the front and cross them over the groin, and 
finish by carrying them round the opposite sides of the body, and tying them 
together on one side rather than behind, so that the knot shall not press 
injuriously upon the back. (Fig. 567.) 

This cravat may be employed to retain a dressing, or to make pressure 
over a bubo. 

A second spica of the groin, which might be termed the coxo-inguinal hand- 
kerchief, is formed by spreading the body of a cravat widely, placing it ob- 
liquely across the hip and groin, and then carrying one end round the inner, | 
posterior, and outer portions of the thigh, and the other end round the ilium 
and the sacrum, bringing it to the front of the groin, and connecting it with the 
jes or, if too short, pinning each separately to the body of the cravat. 

ig. 568. 

, This sndkerchtof will answer very well to retain dressings which are re- 
quired to be applied over the outer side of the hip, thigh, and groin. 

The sub-femoral, or gluteal handkerchief.—Two handkerchiefs are required. 
One, in cravat, is to be tied around the body just above the crest of the ilium; 
the other, in triangle, is to be placed with its base obliquely beneath the gluteal 
fold, and the ends tied around the thigh. The summit is then passed under 
the body of the cravat, turned back, and pinned upon itself. (Fig. 569.) 

This handkerchief will keep its position with great certainty, and may be 
used to retain poultices or other applications to the buttocks. 

Double spica—Tie together two handkerchiefs folded each into a cravat ; 
place the knot on one side of the lumbar spine, and, after bringing their ends 
forward along the sides of the pelvis, just below the crest of the ilium, carry 
them over the front of the groins, then down between the thighs, bringing 
them up in front, and, after crossing them over each other, fasten the ends 
to the body of the cravat with pins. (Fig. 570.) 
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This handkerchief will serve to retain a dressing to both groins. 

The suspensory, or scroto-lumbar triangle—This dressing requires two hand- 
kerchiefs. One must be folded into a cravat and tied around the loins (lumbo- 


Fria. 568. Fia. 569. 
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The coxo-inguinal cravat. The sub-femoral handkerchief. 


abdominal cravat) ; the other is to be formed into a triangle, the base of which 
should be placed under the scrotum, and the extremities brought up, passed 
beneath the circular cravat, and tied in front. The apex of the triangle 


Fie. 570. Fria. 571. 


SS 


Double spica of the groin. Suspensory, or scroto-lumbar triangle. 


should be next carried up, passed beneath the abdominal cravat, and turned 
down in front, where it may be fastened with a pin. (Fig. 571.) 7 

This bandage, in the absence of the ordinary suspensory, will fulfill most of 
the requirements of such a dressing. 


Clear TER x 
INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


FRACTURES. 


Wuar is a fracture? It is defined to be a solution of continuity in the 
fibres of a bone. It is an accident of great frequency, and more than any 
other has been a fruitful source of litigation between patient and medical 
attendant. In the management of such an injury the surgeon has much to 
contend with—much that is calculated to create anxiety throughout the 
progress of the case. The frequency with which instances of deformity after 
fracture come under my observation would seem to indicate either incom- 
petency or negligence on the part of those having the care of such cases, or 
insubordination of the patient while under treatment. If the former be 
the case, there can be no impropriety or injustice in holding the practitioner 
to a strict accountability. So many complications attend or follow these in- 
juries, such as inflammation, abscesses, ulcers, hemorrhage, tetanus, delirium 
tremens, necrosis, gangrene, etc., that it is folly to regard this part of profes- 
sional work as a mere mechanical one; on the contrary, it demands on the 
at of the surgeon not only the highest degree of anatomical skill and tact, 

ut also a thorough knowledge of the principles of general medicine. From 
the patient there should be exacted the most implicit submission and docility. 
Whenever these cannot be secured, it will be altogether proper for the sur- 
geon to relinquish the case, and to wash his hands of all responsibility. Pro- 
fessional bone-setters, as they are termed, have no claim to public confidence. 
They are generally both ignorant and rash. It should be remembered that 
a bone once broken, however simple the fracture, can rarely be repaired, even 
under the most skillful treatment, without some appreciable deformity or 
disability. There will be some inequality of the surface, or some shortening 
of the limb, or perhaps an abridgment of movement in a contiguous joint. 
There may be comminution of the bones, extensive damage to the soft parts, 
or many other complications, in consequence of which considerable deformity 
necessarily ensues, and for which no practitioner is to be blamed. In all 
cases, therefore, where the result of treatment is involved in doubt, it is the 
duty of the surgeon to state frankly to both the patient and the friends his 
apprehension, and thus prepare their minds for any unfavorable result. 

Causes or Fractrure.—These are twofold,—predisposing, and exciting or 
determining. ) 

Prepisposine Causes.—lst. Function.—Those bones which are concerned in 
prehensile and locomotive acts are, in consequence of their length, the power- 
ful muscles by which they are controlled, and their exposed situation, very 
liable to fracture. 

2d. Form.—The long bones, placed as they are in exposed situations, and 
influenced by the action of muscles, are oftener broken than the short or 
irregular ones: hence the infrequency of the accident in the vertebra, as com- 
pared with the humerus or the ribs. 

3d. Mobility—Such portions of the skeleton as are not fixed by their articu- 
lations are less frequently broken than are others whose connections make 
them more stable: thus, the scapula and the patella commonly escape, while 
the nasal bones, the tibia, and the clavicle frequently suffer. 
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4th. Age—No period of life, from the intra-uterine to extreme old age, is 
exempt from the accident of fracture. I have seen two cases of fracture 
of both bones of the leg in new-born children, which doubtless occurred be- 
fore birth, and I have recently attended a case of fracture of the thigh in a 
lady ninety-two years old. In childhood, however, fractures are not com- 
mon, for several reasons. The bones are more elastic; the epiphyses have 
not become solidly united to the diaphyses, and therefore the bones are more 
mobile ; the ligaments are more pliable and supple; the muscles are incapable 
of exercising great power; and during the early years of life, children are 
usually protected from accident by those interested in their welfare. In 
mature life, fractures are among the most common. occurrences, because it is 
the period when men are most engaged in active duties, and in the prosecu- 
tion of those employments and occupations in which the body is most exposed 
to injury. In old age, though fractures are not so common as in ripe man- 
hood, the predisposition to such injuries is greater from fragility or brittle- 
ness of the bones, consequent on their rarefied structure. ‘There is also, in 
advanced life, a loss of balance between the animal and the earthy parts of 
the skeleton, which, with the diminished pliancy of the ligaments and the 
loss of muscular activity, strongly favors the occurrence of fracture. 

Diatheses constitute predisposing causes of fracture, such as syphilis, cancer, 
rachitis, gout, osteomalacia, scrofula, ete. 

A remarkable instance of senile fragility came under my notice in the case 
of an aged woman brought into the Pennsylvania Hospital during one of my 
periods of service, and who had twenty-four fractures of the ribs, produced 
by a fall down a flight of stairs ten feet high. The patient died shortly after 
her admission. Esquirol describes a woman’s skeleton in his possession’ in 
which there were over two hundred fractures, and Malgaigne, on the au- 
thority of Saviart, a still more remarkable case of a woman, thirty years of 
age, who was believed to have had a fracture of every bone of the body. 
Nothing but a post-mortem, of course, could establish such a statement. 
Cases of multiple fracture are given by Gibson, Arnott, Lonsdale, and others. 

In 1870 I treated a case of fracture of the thigh in a child aged three years, 
the same bone having been broken the year previous. This child belonged 
to a family of six children, every one of whom had suffered from a fracture 
of some part of the skeleton. Two of their number had sustained each 
three injuries of this nature, and an infant at the mother’s breast, only three 
weeks old, had a broken rib, produced by being turned in its nurse’s arms. 
The explanation of this I found was due to the presence of a syphilitic taint 
derived from the male parent. Dr. Bennet* presented to the Pathological 
Society of Dublin a number of fractures taken from a man who had been 
crushed by a falling roof. The femur, the tibia, and the fibula of the right 
leg were broken, the humerus and all the ribs of the right side, the first three 
ribs of the left side, and the sternum. 

I can recall cases in which simply turning in bed was sufficient to cause a 
fracture of the thigh-bone. Most of these patients were women, some of whom 
suffered from cancer in the mammary gland, or from encephaloid disease of the 
omentum, and also of the femur at the seat of fracture. I have seen a case 
ot fracture of the femur produced in the act of drawing on a boot, and of so 
serious a character as to be followed by death. There was reason to believe 
that a syphilitic vice was present and had affected the bones of this patient. 

Gouty and rheumatic states of the system also predispose the bones to 
fracture, not only in consequence of structural alteration in the osseous tissue 
of persons so affected, but also from the muscular disability and the articular 
rigidity which so commonly attend these diseases, and which render the in- 
dividual stiff and defenseless in his movements. 

Excitinag Causrs.—These are violence and muscular action. = 

The violence may be applied to the bone either directly, as when a piece of 
timber or metal falls upon the leg, or when the latter is run over by the 
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wheel of a loaded wagon, or indirectly, as when the force is applied remotely 
and is transmitted along the limb, expending itself destructively upon a dis- 
tant bone. In this way an individual who falls upon his hand may break 
the clavicle, or a blow upon the top of the head may produce a fracture at the 
base of the skull. There are those who think muscular action does not often 
break a bone. I have frequently seen the patella broken by the powerful 
action of the quadriceps extensor femoris muscle, and in two cases have wit- 
nessed a similar injury to the thigh, where there was no ground for supposing 
that any diseased state of the bones had previously existed. I doubt not that 
the frequency with which drunken persons fall and escape fractures, where 
individuals in the full possession of their consciousness would probably not 
escape, is due in a great. measure to the absence of muscular effort. 

Division of fractures.—All fractures 
may be divided into complete and in- Fia. 572. 
complete. Complete fractures are those ‘ 
in which the bone is broken entirely 
through. Incomplete fractures are 
those in which all the fibres of .the 
bone are not severed. Under the last 
division come what are called “ bent” Z 
- or “ oreen-stick” fractures. (Fig. 572.) Incomplete fracture of the radius.—Ferguson. 
~The latter occur most commonly in 
the clavicles of children, and are occasionally met with in the bones of the 
forearm. A second division is into simple and complicated fractures. 


Simple Fracture——Writers differ somewhat in their definitions of a simple 
fracture, but, without discussing this subject, I shall define such a fracture 
to be the separation of a bone into two parts. There is always more or less 
injury done to the soft parts, sometimes by the vulnerating body, and in 
every case to the parts immediately in contact with or contiguous to the seat 
of the fracture, by the ends of the broken bones. In several dissections which 
I have made in man, and in the lower animals, the periosteum was found 
broken, sometimes almost flush with the severed fibres of the bone, and at 
other times it was torn into shreds and separated from the osseous fragments 
for some distance from their extremities. The fibres of the muscles lying on 
the periosteum were also torn, and blood had extravasated through the in- 
terstices of the adjoining muscles as well as between their fasciculi. — 


Complicated Fractures are those in which there is added something more 
than the mere division of the bone into two fragments. These complications 
are the following: 


Compound Fracture—This is one in which there is a wound, forming a 
communication between the surface and the broken ends of the bone. This 
_ Opening may be quite small, or it may be of considerable magnitude. The 
extremities of the bone may even protrude through the opening. A com- 
pound fracture may be either primary or consecutive,—that is, it may be com- 
pound at the time of the accident, or it may become so afterwards, from 
various causes. For instance, the fragments may be so near the surface that 
the attenuated skin will inflame, ulcerate, and open, or from the damage in- 
flicted upon the soft parts an abscess may form which subsequently opens 
spontaneously or by the necessary interference of the surgeon. 


Comminuted Fracture——In this complication the bone is broken into three 
or more pieces. This definition requires some limitation. A bone may be 
broken at its upper and lower extremities,—a multiple fracture,—and, although 
there would be in such a case four fragments, yet it would not be, in the 
technical sense, a comminuted fracture. It is only such when the lines of 
fracture communicate with one another. (Fig. 573.) Under this head may 
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also be placed the stellated fracture. Should such a fracture be associated 
with an external wound, it is then a compound comminuted fracture. (Fig. 574.) 


Fia. 578. Fig. 574. 


Fie. 575. 


Impacted fracture of the neck of 
the femur.—After Miller. 


Laceration of a principal artery or nerve.—T his 
accident isssometimes produced by a displace- 
ment of one of the fragments of a broken bone, 
or by the missile which determines the fracture, 
and is always a serious complication. 


' y ° Compound comminuted fracture of the 
Dislocation—The force which causes a frac- et egeashetien Mand 


ture may at the same time produce the luxa- 
tion of a contiguous joint, and thus convert a very simple accident into 
a very embarrassing one. 


Impaction consists in the end of one fragment of a 
Fig. 576. Fie. 577. broken bone being driven into the cancellated tissue 
i of the other, so that the two become locked together. 
(Fig. 575.) 

Delirium tremens and low forms. of fever —The 
favorable progress of a case of fracture may be 
seriously interrupted by the occurrence of an attack 
of mania a potu, or by the invasion of typhoid or 
some other form of fever. 

Direction of fracture.—The direction in which 
the bony fibres yield may be oblique, longitudinal, or 
transverse. 


The Oblique Fracture is the prevailing form. Such 
a direction becomes almost a necessity when we con- 
sider the structure and arrangement of the fibres of 
a bone. Some fibres are more elastic than others and 
will bend, while their neighbors will break. The 
same fibre is not equally strong at all points. These 
Peer tite one fibres again constitute a system of intersecting arches, 
Sasa cake. some of which will be more affected by force than 
others, so that the momentum attending a blow will 

not travel in a direct line, but in one more or less irregular. (Fig. 576.) 


} 
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f 
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of the formidable cylindro-conoidal ball. 
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Transverse Fracture is one in which the separation is in a direction at right 
angles with the long axis of the bone. (Fig. 577.) In the short bones, such 
as those of the carpus or the tarsus, or in flat bones, like the scapula or the 
ilium, such fractures frequently take place, but in the long bones their occur- 
rence must be exceedingly rare. I have seldom seen one in the adult which 
could be strictly so regarded. 

What are called epiphyseal fractures are transverse of necessity. (Fig. 578.) 
These may occur at any period before that in which the epiphysis and the 
diaphysis are solidly united by bony matter; though they are not common, 
as the elastic character of the intermediate uniting cartilage tends to prevent 
rather than to favor such an accident. 


Longitudinal Fractures are those in which the fracture runs in a direction par- 
allel with the long axis of the bone. (Fig. 
579.) ‘This fracture is comparatively rare Fra. 579. 
in civil surgery, though in military sur- 
gery it is frequently seen, and is the result 


Fia. 578. 


Signs of Fracture——The signs of fracture 
should be carefully considered. Taken in 
their clinical order, that in which they 
generally present themselves to the sur- 
geon, they are, first, 

Deformity.—The part injured has lost its 
usual appearance; it does not answer to 
the corresponding part of the sound side. 
Such comparisons should be made by oc- 
ular inspection, the limbs being placed 
side by side. Itisin such injuries that sur- 
face anatomy becomes so valuable,—that 
is, a perfect familiarity with the normal 
contour of the parts. The deformity pres- PE he 
ent will depend on the degree of displace- aa 
ment and the consequent swelling. There encoun te 
are various causes for this displacement, Pe i eee 
among which may be enumerated, Ist, 
the force which produces the fracture, driving the fragments into unnatural 
positions; and, 2d, muscular action, which is perhaps the most influential of 
all. Whenever the resistance which keeps the origin and insertion of a 
muscle at a given distance from each other is removed, the tendency of the 
muscle is to shorten. Allow a limb to remain any considerable time fiexed, 
and the flexor muscles will become so shortened that it can with difficulty 
be straightened. In a broken limb, the bony resistance being lost, the same 


contraction takes place; and this action is often intensified by the irritation 


to which the contiguous muscles are subjected, from contact with the angu- 
larities and the asperities of the fragments. 

The weight of the limb constitutes another factor in the displacement, and 
especially when the part has been imperfectly supported. One of the best 
illustrations of this statement is seen in fracture of the clavicle, in which 
case the weight of the entire shoulder acts on the outer fragment, carrying 
it out of its proper position. 

The displacement may be either longitudinal, angular, transverse, or rotatory. 

Longitudinal displacement is that which takes place in the direction of the 
length or long axis of the bone. The oblique line of the fracture favors, by 
its mechanical form, this displacement, one fragment sliding past or over the 
other, producing what is termed overlapping or shortening, and occasioning 
that deformity which is the most constant source of anxiety to the medical 
attendant. As this is due to muscular action, it may, instead of making the 
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fragments overlap, exercise an opposite effect, and draw them apart, as in 
fractures of the patella or of the olecranon process of the ulna, and those 
through the neck of the condyle of the inferior maxillary bone. 

This shortening of a limb after fracture may be much greater several hours 
after the injury than at the time of its infliction, particularly when the vio- 
lence has been directly applied, in which case the muscles are so paralyzed 
that they are incapable of drawing the fragments, to any extent, past each 
other. After a time, however, when they have recovered their power, the 
shortening will become very evident: hence the necessity of taking advantage 
of this period of enfeebled muscular action to adjust and confine the fracture 
accurately. 

An examination of the various collections of fracture specimens will con- 
vince any one that under the most skillful management some degree of 
shortening will generally take place, nay, may be confidently expected. 

Angular displacement.—In this displacement the fractured ends are at an 
angle, more or less obtuse, with each other. (Fig. 580.) This forms a very 

serious deformity, and in most respects is 

Fig. 580. Fig. 581. more to be deprecated than the longitu- 

dinal displacement, as it is often increased, 
when in the lower extremity, by the weight 
of the body, even after the union has be- 
come consolidated, and by changing the 
line of muscular action greatly disables the 
patient in his movements. The chief ele- 
ment in its production is muscular action. 
There are cases in which it cannot be 
avoided, as in certain comminuted frac- 
tures, or where one fragment impales the 
other. 

Transverse displacement.—Such a displace- 
ment consists in the end of one fragment 
resting in part against the end of the other. 
Its occurrence is certainly not common. 

Rotatory displacement.— This displace- 
ment consists in one of the fragments being 
eo. Se Rie turned upon its axis. (Fig. 581.) The 

fa csaaerodine stupas says Howe ise weight of the limb and the action of the 

muscles are the co-efficients which deter- 

mine it. Hither fragment may undergo this rotation, although it is generally 

the lower one. In fracture of the femur it may occur from allowing the foot 

to turn too far outwards, and in fractures of the bones of the leg below the 
knee it is produced by the same cause. 

Preternatural mobility.—This forms another important evidence of frac- 
ture. The existence of mobility in the shaft of a bone cannot occur without 
a break in the continuity of its structure. When the injury is very near to 
a joint, there will be more difficulty experienced in distinguishing between 
the motion due to fracture and that due to the movements of the articula- 
tion, and we may have on this account to rely on other symptoms for the 
resolution of our doubts. There are other conditions, however, in which 
the sign of mobility loses its value, as in a fracture at the surgical neck of the 
humerus, attended with inflammatory stuffing of the surrounding parts; or 
when the lesion is in the neck of the femur and accompanied by impaction ; 
or in the leg or the forearm, when only one bone is broken and the fragments 
are not displaced. 

Crepitation—Of all the signs of fracture this is the most conclusive. It is 
that sound or sensation which is produced by rubbing together the ends of 
the broken bone. It has been well said to resemble the sensation which is 
elicited by rubbing together two pieces of loaf-sugar,—it can be both heard 
and felt. There are conditions in which it may not be present, as in impaction, 
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or in cases of incomplete separation of the fragments, or where there is 
great overlapping of the ends of the broken bone. There is a sound some- 
times recognized which may be confounded with that of fracture crepitus. 
It is the result of diseased cartilages, of preternatural mobility in a joint, or 
of a fibrinous exudation into the sheaths of tendons, or it may arise from 
an inflamed bursa. An experienced hand and ear will not likely be misled. 
This imitation is properly a moist friction-sound, much softer and _ less 
grating than that of true bone crepitus. There is, however, a condition in 
which the two sounds are almost identical, as where the examination has 
not been made for several days after the accident, in which case the inflam- 
matory softening at the ends of the bone, together with the plastic products 
around, furnishes a soft, dull crepitus to the hands of the surgeon when the 
fragments are pressed against each other. In handling a part with a view 
to ascertain the existence of crepitation, the medical attendant should pro- 
ceed with clear and definite ideas. There should be no unnecessary or aim- 
less movements made, inflicting thereby uncalled-for pain. At the same time, 
he must not, from timidity or misplaced sympathy, stop short of a thorough 
examination. If the damaged part be an arm or a leg, the limb should be 
firmly grasped by the hands, one above and the other below the supposed 
seat of fracture, and movement made in opposite directions; or one hand 
may remain fixed and the other be moved; or it may be necessary for the 
physician to grasp the limb at the seat of injury with the hands,—as in the 
case of a broken thigh,—while an assistant extends the leg by drawing on 
the foot, and afterwards rotates the limb. By these manipulations the 
ends of the fragments can often be brought into such a relation with each 
other as to produce the characteristic sound. In obscure or doubtful cases 
the use of the stethoscope has been suggested by Lisfranc and others; but 
where such refinements are called for, great caution should be exercised, as 
sounds which can be recognized only by this instrument might readily be 
confounded with those which follow the movements of a tendon or the 
friction over a bursa. 

Loss of function Generally speaking, there is inability to execute the 
ordinary movements of the part. A man cannot walk on a broken leg, 
raise weights with a broken arm, or breathe fully with a fractured rib. This 
is due to two causes,—the pain which results from such attempts, and the 
uncertainty with which the muscles act on a broken lever. Exceptions to 
this general statement, however, frequently occur. The murderer of Presi- 
dent Lincoln was able both to walk and to run on a broken fibula. I have 
frequently seen the arm moved with great freedom in fractures of the clavicle, 
particularly in children, and I have known a sailor walk two squares, and 
to the third story of the Pennsylvania Hospital, with a broken thigh. In 
the same institution I have seen a patient walking with a broken patella. 
Where impaction or an incomplete fracture exists, such ability is easily 
accounted for, as the continuity of the lever is not lost. 

Pain.—It has been very properly observed that many diseases can be 
- recognized by the character of their pain, just as we can distinguish persons 
by the tone of their voices. In fractures the pain is unlike that resulting 
from other injuries. It is of so acute and intense a character that the move- 
ment of the fragments will elicit a sudden, sharp, involuntary cry from the 
most stolid. The late Dr. Barton noticed this fact long ago, and attached to 
it much importance. The pain, it may be stated, is, as a rule, dependent on 
the movement of the parts. Tenderness or increased sensibility will be pres- 
ent for some time after a fracture, and, indeed, may be persistent throughout 
the entire course of treatment. 

Discoloration—There are two sources of discoloration. First, it may 
arise from the blood-vessels of the subcutaneous connective tissue being 
ruptured by the direct application of force, in which event it will be ap- 
parent almost immediately after the accident, or in a very few hours fol- 
lowing. The inflammatory exudation which succeeds such an injury will 
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sometimes result in large blebs or vesications, giving a dark or mottled 
appearance to the part. The second source of discoloration is from the ves- 
sels of the bone and the contiguous parts. This makes its appearance after 
the lapse of two or three days, or later, simply because the blood finds its 
way with difficulty towards the surface through the little apertures in the 
deep fascia traversed by the vessels and nerves. In cases of intracapsular 
fracture at the hip I have known eight days to pass before discoloration or 
ecchymosis became visible. In one instance so great was the discoloration 
that I was called by the medical attendant to amputate the limb, under the 
impression that the leg was in a state of mortification. 

Disordered sensibility.—This may manifest itself by a burning, tingling state 
of the parts below the injury, by paroxysmal attacks of pain, or by numb- 
ness, and must be referred to injury of the adjacent nerve-trunks by the 
fragments of bone. It frequently provokes muscular spasm, which not only 
involves acute suffering, but also proves instrumental in disarranging the 
adjustment of the fracture. 

In persons of a highly-organized nervous system, after recovering from 
the shock of a fracture, intermittent muscular spasms occasionally occur, even 
when there is no evidence of nerve-pressure. In a patient whom I once at- 
tended for a broken thigh, so highly was the refiex sensibility of the muscles 
developed that simply touching any one belonging to the injured limb would 
cause it to start out in a strong, cord-like swell. 

Time to examine.—For several reasons, the sooner after the injury the ex- 
amination of a fracture is made, the better. The sensibility of the parts from 
the local shock is less acute at this time. Nor is there any great swelling to 
mask the true nature of the injury. At this time the salient points of the 
skeleton, the relations of which are so important to a successful examination, 
are easily touched. To defer an immediate examination is to intensify the 
subsequent inflammation. In fact, every important sign of fracture is rendered 
less pronounced by delay. The fact that the work of repair in a fracture 
does not begin until some days after the reception of the injury is no argu- 
ment whatever for procrastination. 


Repair of Fractured Bones. 


In the whole range of surgical pathology there is no process so interesting, 
and none which so challenges our admiration, as the process by which nature 
repairs a fractured bone. Mr. Stanley remarks, very properly, that “bone 
holds a high place among the animal structures.” The notable distinction 
consists in its possessing a developmental force equal to a complete repro- 
duction in all the details of formal perfection, even when the osseous tissue 
is mutilated by force or destroyed in its entirety by disease. 

What is the condition attending or immediately following a simple frac- 
ture ina bone? There is the severance of its continuity or rupture of its bony 
fibres; the laceration of the medullary and other vessels of the structure; the 
rupture of the periosteum, and, generally, injury to a greater or less degree 
of the parts immediately contiguous to the bone. According to my obser- 
vation, in experiments on the lower animals, it is rare for a fracture to occur 
without the periosteum being broken or divided in the entire circumference 
of the bone. It may be severed on a line with the fracture, provided the 
direction is not too oblique, or it may occasionally yield at several points, 
leaving others which, though stripped off some distance from the surface of 
the bone, still serve to hold the ends of the fragments loosely together. The 
muscular fibres which lie in contact with the periosteum are often broken, 
torn perhaps by the irregularities of the fractured ends. Blood is poured 
out, and that blood, both arterial and venous, comes from the medullary ves- 
sels, the vessels of the Haversian canals, the periosteum, and the parts in 
close proximity to the injury. This blood finds its way into the medullary 
canal between and around the fragments, and into the intermuscular spaces 
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around the seat of fracture. (Fig. 582.) After the lapse of time it forces its 
way through the deep fascia by the apertures for the passage of the small 
vessels, and then spreads through the subcutaneous cellular tissue, producing 
the ecchymosis seen beneath the skin. The firmness of the coagulum is 
most marked at the seat of fracture. That which reaches the surface is 
usually a blood-stained serum, and less coagulable than 

that which lies deep. Mr. Paget, in speaking of the blood Fie. 582. 

in fractures, says “the abundant extravasations that com- 
monly exist in the subcutaneous tissue are generally con- 
fined to it, and are not continued down to the periosteum 
or to the bone.” This is true as regards the blood de- 
rived from the subcutaneous vessels, but it is not to be 
inferred from this statement that there is no blood below 
the deep fascia. On the contrary, it will be found extend- 
ing from the fracture to the surface, and in not a few 
instances, particularly where the bone has been broken by 
indirect force, all the hemorrhage, whether superficial or 
deep, has been derived from the seat of fracture. 

What becomes of this blood ? 

This question is a difficult one to answer. <A certain 
portion is doubtless removed by absorption,—that is, it is 
taken. up by the veins and the lymphatics, and is elimi- 
nated with other effete products of structural change. 
Still, lam convinced that there is another disposition of it. 
When once out of the vessels, the force which bound to- 
gether its various components is no longer operative, its 
unity is lost, and it reverts into its separate chemical units, 
some of which, being of a kind similar to the structures 
with which they are in contact, become incorporated with 
them through cell agency. The hemorrhage which fol- 
lows the laceration or rupture of the blood-vessels of the ae 
bone gradually subsides, and in the same way as after a after h huctue— Millon. 
wound in the soft parts, namely, by the blood coagulating 
within their canals up to a collateral branch. The effect of depriving the 
bone of the blood that previously supplied these non-obstructed arteries is 
to induce a limited necrosis, in which the inorganic and the organic por- 
tions of the structure fall asunder and are removed by absorption, just as 
diseased parts of a vertebra are disposed of without any external opening. 
But we advance a step further. As a consequence of the damage sustained 
by the broken bone and the surrounding parts, inflammation is induced, giving 
rise to a copious transudation of a fibrogenous material, and to the presence 
of vast numbers of corpuscular bodies or leucocytes, which have passed 
through the walls of the contiguous vessels. This transudation becomes 
intermixed with portions of the extravasated blood both surrounding and in- 
terpenetrating it, so that it becomes in a measure less firm in its consist- 
ence, and acquires a reddish stain, the whole mass forming a gelatinous sub- 
stance often of a pinkish color. The vessels which participate in this work 
are all the vessels belonging to the bone, the periosteum, and in some degree 
those of the soft parts immediately adjacent, though it would appear that 
those of the inner layer (osteogenetic, as it is called) of the periosteum are 
most actively engaged in furnishing reparative material. In support of this 
view we find this membrane apparently separated a considerable distance 
from the bone above and below the line of fracture, though really incorpo- 
rated with the new deposition, which is most abundant opposite to the frac- 
ture, so as to give this part of the bone a fusiform or spindle-like appearance 
(Fig. 583), and forming what was formerly called the “ring,’ while that 
which occupies the medullary canal, in case there is no displacement, plays 
the part of a pin (Fig. 584), thus giving to the bone a considerable degree of 
support and firmness, which tends to prevent its displacement. Where over- 
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lapping exists, the new material is placed between the contiguous surfaces of 
the bone as well as around them, as seen in Fig. 585, taken from a fracture 
thirteen days after it was made. 

In a short time this material, consisting of cartilage-cells and an intercel- 
lular substance, granular and striated, becomes of a much firmer consistence 


Fig. 584. 


Fig. 585. 
Fie. 588. 


Spindle-shaped appearance of Showing the external and internal The position of the reparative ma- 


the reparative material after callus, or the ring and the pin.— terial in a fracture with overlap- 
fracture of the humerus. Paget. ping. 


by the deposition of saline constituents, constituting what is termed callus, or 
elementary bone, and, coincident with this, the bond of union between and 
around the broken fragments becomes more firm. The amount of callus will 
be determined very much by the degree of motion to which the bone is sub- 
jected, and also by the accuracy of the adjustment. The more the ends of 
the bone are disturbed, and the greater the overlapping, the greater will 
be its quantity. As much of this reparative or reconstructive material dis- 
appears after the solidification of the fracture, it has been called provi- 
sional callus, while that which is more particularly concerned in cementing 
together or restoring the continuity of the bone-tissue is styled definitive 
callus. ‘These terms, introduced by Dupuytren, are perhaps calculated to 
beget erroneous ideas as to this remarkable process. They would seem to 
imply that the first (provisional or ensheathing callus) is merely an impro- 
vised material, which, like the scaffolding of a building, is wholly taken 
away when the building is finished, or as soon as the definitive callus— 
an after-production—is laid down and inwrought with the texture of the 
broken ends. This is true of that within the medullary canal, but not 
entirely so of that surrounding the fracture. Mr. Paget denies the existence 
of the ensheathing callus, except in the case of the ribs, and perhaps the 
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clavicle. I can discover no ground for such a distinction. The ensheathing 
callus is always present to some extent; it becomes definitive callus; they 
are only stages of the same process. The former exists in all fractures of the 
long bones, and only that which is in excess of the necessities of the case is 
subsequently removed, just as the redundant lymph which may be about a 
wound in the soft parts is removed. But the work is not done. The union 
between the opposing ends of the fracture, when accurately adjusted, does 
not take place until much of the callus without and within the bone has been 
formed. This is probably explained by the fact that the compact tissue is 
less vascular, and consequently furnishes a less abundant supply of granula- 
tion material. The first urgency being met, that of bridging over the chasm 
and giving a degree of fixation to the fragments by establishing their firm 
continuity, the work of modeling, or the perfecting. of the process, is com- 
menced, just as the sculptor, after cutting out the outlines of his figure, 
applies himself to the finer details of his work. All excess of callus is re- 
moved by a retrograde metamorphosis; to this extent it is provisional. The 
very intimate union between the animal and earthy 
constituents of the callus begins to dissolve, the co- Fic. 586. 
hesive power of the twain is lost; the salts are first 
removed, and then follow the animal or organi¢ 
matters; all irregularities or angularities are round- 
ed away; the structure of the callus, at first all com- 
pact, and filling the medullary canal and the spongy 
tissue around, becomes more open and porous by 
its partition-walls disappearing, and by the conse- 
quent enlargement of the cancelli, until at last the 
medullary canal is restored, as well as the cancel- 
lated tissue of the bone. Not only does this occur 
when the apposition has been accurate, but also 
when the overlapping has been considerable and 
with no small amount of interposed callus. This 
re-absorption of the compact walls of the bone, 
opening the medullary canal of one fragment into 
that of the other, as seen in Fig. 586, may require 
years for its completion, long before which the 
elementary callus has become perfect bone, pos- 
sessing, even at an early period, Haversian sys- 
tems, lacune, and canaliculi. The particular in 
which callus differs from mature bone is in the pro- 
portion of its animal and earthy components, callus 
having over twenty per cent. more of the salts 
of lime than ordinary bone, thus acquiring the in- 
creased hardness so necessary to the office which it 
fulfills. 

The development of the organizable material of 
- the callus into true bone will be best illustrated by 
introducing at this point the results of a number 
of experiments which I made upon the bones of 
chickens. For this purpose, numerous fractures ih 
were produced, and dissections, followed by micro- va 
scopic examinations, made at various periods from as 
one hour and a half after the injury until the — The cancellated tissue being 

. gradually re-formed, and the com- 

twenty-fifth day. These fractures were all simple. pact walls of the overlapping frag- 
Tt has been stated that after such an injury the rene pene ene continuity 
blood finds its way into the medullary canal be- _ of the medullary canal—Paget. 
tween the fragments, adheres to the edges of the 
periosteum when torn, and permeates the muscular and the connective tissue 
next to the bone. This describes most accurately the appearance presented in 
the first dissection I made one hour and three-quarters after the injury. 


AEA 


728 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


A second dissection was made three days later. After removing the skin 
and fascia, the seat of damage was recognized by a swelling over the break, 
of a peculiar spindle-shaped form. Even the tendons were curiously spread 
out into a ribbon-like expansion, and quite adherent to the parts under- 
neath. On the fifth day this enlargement is probably at its height, and 
at this time a specimen was divided longitudinally, for the purpose of study. 
The periosteum was separated for over half an inch above and below the 
seat of fracture. At the latter point the separation was greatest, becoming 
less above and below: hence the spindle form of the enlargement. ‘To the 
unaided vision, the same material which lay beneath the membrane was 
also external to it, so that the periosteum was in reality imbedded in or 
incorporated with it. It was also seen between the ends of the bone when 
not displaced, or between the contiguous surfaces when overlapping, and 
finally for some distance up and down the medullary canal. This preliminary 
formation was a light-colored, consistent substance, interspersed with dark- 
red spots, and gave to the fracture a considerable degree of fixation. 

This specimen was placed for microscopic examination in charge of Dr. 
Rhoads, who furnished me with an opportunity to study each section, in 
order that the appearances might be more vividly impressed upon my mind. 
The material in contact with the fracture was found to consist of blood- 
corpuscles in various stages of disintegration, some adhering in rolls and 
preserving in some degree their form, some isolated, others collapsed, with 
irregular or stellated margins; homogeneous lymph; and great numbers of 
the so-called germinal corpuscles, or, in the light of more recent discovery, 
leucocytes. These components were irregularly intermixed, and here and 
there stained with what seemed to be the coloring-matter of broken-down 
blood-corpuscles. The leucocytes varied much in form; some were round, 
others oval. They varied also in size, as though under the active process of 
change. 

In the compact portion of bone, a noticeable contrast existed between the 
Haversian canals near the fractured ends and those more remote. The size 
of the former was much greater, and they presented at numerous points little 
recesses or loculi, leading off from their sides. The blood-vessels could be 
distinctly seen, but they were pushed off from the sides of their bony canals, 
the intermediate space being occupied by crowds of cells in all respects like 
those exterior to the bone, and which came, no doubt; from the Haversian 
vessels. Now, as the Haversian canals open into the medullary space, and 
also upon the broken surfaces of the bone, the conclusion was inevitable that 
many of the cell-bodies seen in the medullary canal came from these sources, 
as well as from the vessels of the medullary membrane. In this rapid en- 
largement of the hard bony canals traversed by the blood-vessels, we have 
an example of one of those singular changes which attend inflammation, 
and which it is difficult to explain. That it is due to absorption from the 
pressure exerted by the exudation is exceedingly improbable, as such pressure 
would destroy the contained vessels rather than affect the bony walls with 
which they are surrounded. In studying the inflammatory process in other 
tissues, a somewhat analogous phenomenon may be witnessed. In car- 
tilage, for example, the normal corpuscles which lie imbedded in the inter- 
mediate substance have their places occupied by a multitude of leucocytes, 
more changeable and active than those which they have replaced, and whose 
insatiate demand for pabulum compels them to prey upon the matrix, the 
consumption of which gives the structure an open, reticulated, or honey- 
combed appearance. It is quite probable, therefore, that the organic constit- 
uents of bone may be attacked by the migrated cells of its vessels, and, thus 
separated from the bohe-salts, give rise to the enlarged canals and their irreg- 
ularities. ‘The phenomena presented in this first specimen appear, then, to 
have been those of an inflammatory character, in which all parts of the bone 
at and contiguous to the fracture were engaged. The periosteum incorporated 
with the reconstructive material in seven or eight days entirely disappeared 
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as such, undergoing those changes which inflammation produces in ordinary 
connective tissue, while a new membrane was produced external to the spindle- 
shaped mass of new matter, and continuous with the old periosteum at the 
limits of the separation. 

A second specimen, nine days old, was subjected to a similar examination. 
In this fracture the periosteum had not been entirely broken, and conse- 
quently there was no displacement of the fragments. It was divided longi- 
tudinally. ‘The periosteum was not torn from the bone, but was separated 
by the exudation for about one inch above and below, in the same fusiform 
or spindle-like manner as in the specimen first studied, only to a greater 
degree. ‘The reconstructive material lay between the bone and the perios- 
teum, external to the latter, between the ends of the fracture in small 
amount, and within the medullary canal. This does not accord with Mr. 
Stanley’s statement, who alleges that when thus apposed, and without dis- 
turbance, no provisional callus is supplied by nature, but that immediate 
union takes place, an opinion in which, I believe, Mr. Paget concurs. The 
stage of organization was not alike in all portions of the new material, 
The development was evidently advancing from without inwards. The 
greater part of this new formation consisted of round, oval, and elongated 
masses of germinal matter, surrounded by a faintly granular and fibrillated 
intercellular or formed material. These cells were in some situations grouped 
irregularly, at others arranged in an orderly manner in concentric ranks, 
corresponding to the canals seen a little later, and foreshadowing the lam- 
inee of the Haversian systems. The cells which lay between the ends of the 
bone and in the medullary canal were more numerous and less distinctly 
altered from the globular form, and were greatly in excess of the intercellular 
or formed material; this latter was still mingled with a little broken-down 
blood. In the angles between the periosteum and the bone, and in an oval 
space near the centre of the external or ensheathing matter, the transforma- 
tion’ into soft bone had taken place by the deposit of bone-salts. In these 
situations the Haversian canals were large and numerous, running, some 
diagonally, others perpendicularly, between the periosteum and the old bone. 
Simultaneous with the calcareous conversion of the intercellular material were 
the formation of the canaliculi and the shaping of the previously-arranged 
cells into distinct lacune. 

In the spindle-shaped envelope or ferrule we have the ensheathing callus 
of Dupuytren, or what he termed provisional callus, while the portion occu- 
pying the canal answers to the pin. These, according to this distinguished 
surgeon, were only temporary in their duration,—splints, in other words, 
to maintain a degree of connection until a secondary deposit took place 
between the ends of the bone, after which the former were removed, being 
no longer of use. 

Other specimens were examined on the thirteenth and seventeenth days. 
These exhibited a more advanced stage of ossification, though in some places 
many cells were seen which were not cartilage-cells. Between the broken 
ends the intercellular substance had increased, and some progress had been 
made in its conversion into bone, permitting much less movement at the 
break. At other portions of the callus, canaliculi were forming in the inter- 
cellular material, and which evidently commenced on that part of the callus 
most remote from the lacune. The entire mass.of new bone was a trifle 
more open and spongy in its texture, and of a slight rosy tint. Anxious to 
determine the vascularity of the reconstructing substance, on the fifth day 
after making a fracture of the wing of a chicken a delicate pipe was inserted 
into the brachial artery, through which I injected some ultramarine sus- 

ended in glycerin. A section was made of the bone and submitted to Dr. 

hoads for examination. Although the injection was not so satisfactorily 
done as I could have wished, yet the coloring-matter had filled numerous 
vessels throughout the callus. These vessels in the external callus ran for 
the most part perpendicularly down, the callus ossifying around them. 
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Two additional specimens, one twenty-one and the other twenty-three 
days old, were carefully studied. The appearances presented were entirely 
in harmony with the previous specimens. ‘The entire reconstructing mate- 
rial had been converted into bone, so that scarcely a trace of cartilage could 
be seen. The amount of exterior callus had diminished and become more 
compact, and that between the ends of the bone, though much less perfectly 
transformed into osseous tissue by the deposit of the bone-salts in the intercel- 
lular substance than other portions, had nevertheless made material progress. 

Meescher and Votsch state that ossification in birds is always in cartilage ; 
Wagner states virtually the same in the case of rabbits, and in all the cases 
which furnished the subjects of the present experiments the same fact was 
observed. It is asserted that in man the repair or ossification may take place 
either in cartilage, or in fibrous or fibro-cartilaginous tissue. This statement 
needs confirmation. At the time I was engaged in these experiments a patient 
was admitted into the Pennsylvania Hospital who had broken his femur in 
the lower third in the act of pulling off his boot. Six weeks after, the man 
died, and I had the opportunity of examining the bone. Though the frac- 
tured limb had been kept perfectly quiet, the appearance presented was 
identical with that of the bones which I had under experiment. There was 
the same spindle-shaped swelling on the exterior of the bone, extending for 
two inches above and below the fracture, and most of which had been con- 
verted into bone, while in that portion between the ends, and where the 
process was less advanced, lay cartilage-cells imbedded in a vitreous-like 
matrix, but not a trace of connective or fibrous tissue. Of course it would 
be unsafe to speak dogmatically from a single example, but it is sufficient to 
excite a doubt as to union, save through cartilage tissue. It is certainly true 
that the amount of peripheral callus is greatly influenced both by the rela- 
tion of the fragments to each other and by the degree of disturbance to which 
they are subjected, becoming exuberant when there is overlapping, and espe- 
cially so when the ends are not sufficiently immobilized; but 1 think that 
any one who will study the fracture specimens in our museums will be ¢con- 
vinced that in all long bones, whatever may be the age of the specimen, there 
is manifest evidence of an ensheathing callus, increasing somewhat the volume 
of the bone at the seat of injury. The conclusions which I think are ren- 
dered probable by these and other observations are the following: 

First. That there is no evidence founded on structure, that the process of 
healing in the fractures of man may not be studied by experiments on the 
lower animals, or that the repair in the latter materially differs from that 
in the former. 

Second. That the reparative act is the result of an inflammatory process. 

Third. That the reparative material is furnished by the vessels of the peri- 
osteum, endosteum, and bone, and to some extent by those of the adjacent 
soft parts. 

Fourth. That the uniting material is deposited external to the bone, con- 
stituting an ensheathing callus; also in the medullary canal when there is no 
displacement, and between the ends of the bones; that the conversion of this 
preliminary substance into bone proceeds from the surface towards the centre, 
so that the exterior is hard long before the interior, which will account for 
the movement discoverable in specimens apparently solidly united together. 

Fifth. That the union of bone is through cartilage, and even through cells 
which have not reached the typical form of cartilage, and in this respect does 
not materially differ from the process observed in. the primary development 
of bone. 

Sixth. That the presence of the ensheathing and medullary callus, thought 
to be exceptional in man, should be considered the rule. 

Seventh. That the terms temporary and provisional callus, as used by Dupuy- 
tren in contradistinction to the definitive, must be accepted with considerable 
limitation, the one not differing in any particular of composition from the 
other; that the delay in the production and bony transformation of the in- 
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termediate or definitive callus, as compared with the exterior and interior 
portions, is due only to the comparatively small vascularity of the compact 
part of the bone. 

Kighth. That the complete absorption of the ensheathing callus never 
occurs, and that the re-absorption of the medullary callus is not a work of 
nature set in operation because the union at the ends of the bone has become 
complete, but is simply a repetition of the order followed in the development 
of the long bones, entirely independent of the fracture, a work which con- 
tributes both to their lightness and to their mechanical strength. 

The time involved in the whole work of restoration varies no doubt in 
different persons, and is affected by various circumstances, such as the health 
of the patient, the quiet of the parts, and the accuracy of the adjustment. 
The process in its entirety may be described as follows: 

First there is a period of rest,—one in which there is no visible attempt 
made to repair the damage. All seems quiet. Everything within the area of 
injury remains in chaotic confusion; and as an architect, before he begins the 
work of reconstruction, quietly surveys the mass of ruins of some noble build- 
ing which has gone down under a sudden catastrophe, so the genetic forces 
of the parts seem to brood silently for a time over the scene of disorder before 
any note of preparation is sounded. ‘This is of short duration, not generally 
extending beyond thirty-six hours. Following this comes a reactionary period, 
in which the ordinary phenomena of inflammation are present. There is an 
increased determination of blood to the part, accompanied by a transudation. 
’ This is sometimes very considerable, giving rise to much swelling and an ex- 
alted sensibility of the parts, and may continue for three or four days; so that 
' the first five or six days are consumed in passing over the stages of local shock 
and inflammatory disturbance. It cannot be said that during this time any 
true reconstructive work has been inaugurated. In this respect the repair of 
fractures in lower animals, as chickens, rabbits, ete., differs from that in man. 
In the former the process of union is well established in seven or eight days. 
The acute symptoms having subsided, another period of three or four days 
elapses, during which a part of the inflammatory products, and a portion of 
the extravasated blood and other débris consequent upon the injury, are 
removed, and the tenderness and swelling, as well as the irritability of the 
surrounding muscles, become diminished. The vascularity, however, of the 
bone, periosteum, and endosteum does not diminish, but rather increases. 
From the eighth to the tenth day the real work of repair begins, that in 
which the true fibrogenous matter, swarming with cellular elements, assumes 
the appearance of order. 

The differentiation of this constructive material into cartilage, or fibro-car- 
tilage and intercellular substance, and the subsequent deposition of the bone- 
salts, ultimately permeating the mass and imparting solidity to the bone, are 
the work of four or five weeks, 

Now, while we have divided this process into stages, allotting to each an 
approximate number of days or of weeks, it must not be supposed that these 
gradations are sharply defined, and that one cannot begin until the other is 
ended; on the contrary, they may blend or co-exist, and can only be re- 
garded as approximately true; but they are nevertheless convenient for pur- 
poses of description. 

In children union will often occur with great rapidity; and I have even 
known an adult with a fracture of the femur to rise from his bed and walk 
at the expiration of four weeks: indeed, I am convinced that the healing 
of fractures takes place at an earlier period than is generally believed. 

Such is the ordinary mode of repair. It is alleged by some that where the 
apposition is very perfect, as where the fragments rest end to end or edge to 
edge, or where there is an incomplete separation of the fibres of the bone, 
immediate union may take place, just as it is alleged to occur under favorable 
circumstances in the soft parts. I have never seen any specimen which 
would induce me to adopt such a conclusion. 
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In compound fractures the existence of an external wound and the sup. 
puration which ensues modify the plan of restoration. The work is greatly 
delayed, and the union is effected through a larger amount of granulation 
than in simple fractures, which, after its transformation into fibro-cartila- 
ginous tissue, becomes incorporated with the lime deposits. In other words, 
the difference between the healing of simple and that of compound fractures is 
much like that between the healing of subcutaneous and that of open wounds. 

In compound comminuted fractures the healing is still longer delayed. 
Detached portions of the bone die from losing their “connection with the peri- 
osteum and the medullary tissue, and from the influence of the inflammatory 
products. The work of reparation is delayed until the sequestra are got 
rid of, after which granulations spring up abundantly from the medullary 
and periosteal tissues and undergo ossification. The time required for the 
separation of such necrosed portions may be so great that the restorative 
powers entirely fail, and no union will take place ; or, if united, the connection 
is established in a large sheath of irregular callus, without any cohesion of 
the ends of the fragments to each other. It is in such fractures that we often 
find the hard and the soft parts extensively glued together by inflammatory 
lymph. Where there is loss of bone, in most cases there wiil be shortening, 
particularly in the adult, although, as shown by M. Ollier, the preservation 
of the periosteum will often provide to some extent against this, by supplying 
the material for partially bridging the gap. 

When a cartilage is broken, the } perichondrium behaves like the periosteum, 
furnishing the material for a bond of union, which consists not of cartilage, 
but of bone, and which envelops the parts like a firm ring, but often not fill- 
ing the intermediate space, or that between the ends of the fragments. An 
epiphy sis, when detached from its diaphysis, although the original conjunc- . 
tion was one of cartilage, will afterwards unite by bone; and as the bones 
grow in length by a deposit i in the cartilage which exists between the ends 
of the shaft ‘and the epiphyses, it has been stated that in such fractures the 
bone ceases to grow in the longitudinal direction. I have reason to doubt 
the correctness of this statement, believing that, although no increase in 
length may take place at the injured part, the failure is compensated for by 
increased activity in the nutrition of the intermediate cartilage at the other 
extremity. Fractures which extend through the articular incrusting carti- 
lage seem to have no power to unite. There are other fractures which do 
not unite by callus. They are such as are subjected to the influence of the 
synovial fluid, or whose vascular supply is insufficient. Among these are 
fractures of the neck of the femur within the capsular ligament, of the head 
of the humerus, of the olecranon process of the ulna, and of the acromion 
process of the scapula. Fractures of the patella generally come under the 
same category. 

TREATMENT OF FRActuRES.—There is but one indication in the treatment 
of fractures, and that is to secure the union of the broken bone with the least 
possible deformity ; and this single thought is to animate the surgeon during 
the entire management of the case. 

There is, however, involved in this, first, all that pertains to the transpor- 
tation of the patient from the scene of accident to a hospital or a home; 
second, the preparation of the bed upon which he is to be placed ; third, the 
adjustment of the parts,—that is, restoring them to their proper position, 
commonly termed setting the bone; fourth, the means for maintaining the parts 
permanently in place when adjusted ; and, fifth, such local and general treat- 
ment as will remove or prevent all morbid processes inimical to the cure. 

The transportation of the patient.—Injuries of this kind are very liable 
to occur when the patient is at a distance from home, in localities where 
buildings are in process of erection, or in manufactories or mines, and it be- 
comes necessary to have the injured party conveyed either to his own resi- 
dence or to a hospital. When it is an inferior extremity, the pelvis, or the 
spine, which has been broken, walking is, of course, out of the question. 
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Under such circumstances we may improvise a litter by taking a window- 
shutter, or a broad board, or a settee, which last is preferable to all others. 

Whatever is used, it should be covered with a folded comfortable, and the 
patient laid upon it and borne to his destination by four or more persons, 
who are to keep step with one 
another, in order to avoid any Fra. 587. 
irregular movements. (Fig. aes 
587.) If the leg is broken, it 
should be placed on a pillow, 
which may be secured about 
the part with handkerchiefs or 
tapes. Where the distance is 
considerable, the patient may 
be transported on a bed or a 
mattress placed in a furniture- 
ear, and in lifting him on or 
from the litter or the car, four 
persons will be required, two 
of whom should support the 
body by locking their hands 
underneath the thorax and 
the pelvis, a third should sup- 
port the sound limb, while the 
surgeon or some intelligent 2° ~< 
person should always take Bearing a patient upon a settee. 
charge of the damaged part, 
grasping it in such a manner as to insure an equable support, the seat of 
fracture resting on one hand. Where patients have to be sent long dis- 
tances to a hospital, the limb should be surrounded not only with a pillow, 
but also with strips of light board, and these secured firmly about the part by 
handkerchiefs or cords. Where the upper extremity, the ribs, or the jaw are 
broken, a permanent dressing may at once be applied, if the means to do so 
are at hand. If not, then position and fixation are the chief indications. In 
the case of the maxillary bones, the jaws should be tied together with a hand- 
kerchief in cravat-form, the centre being placed under the chin, and the ends 
secured over the vertex; if it is the ribs that are fractured, the vest can be 
firmly drawn about the thorax; and if the arm, it can be suspended in a 
sling and fastened to the body. 

The preparation of a bed for all fractures of the lower extremities and of 
the spine is of the first importance. A firm mattress, tightly stuffed, which 
will not sink under the weight of the hips, is to be chosen, and a round hole 
cut out of the middle and lined with oil-cloth. The piece removed should be 
covered and hemmed or bound, in order to fill the opening in the mattress. 
The sheets require to have a hole corresponding to the opening in the mat- 
tress. The bedstead should be a narrow or a single one, making it conve- 
‘nient for the surgeon to approach his patient from either side. It should have 
a slat or a board bottom, the middle board being broad and having in it an 
opening corresponding to the one in the mattress. On each side of the wide 
board should be nailed a cleat or ledge, on which can be slid a tin or earthen 
vessel designed to receive the evacuations. (Fig. 588.) Most houses contain 
a single bedstead, which, with the aid of a carpenter, or by the handicraft 
of a surgeon, can very soon be modified so as to serve perfectly the purpose 
of a fracture-bed. In many localities the country practitioner is called to 
treat cases of fracture where the family is not able to purchase either a 
mattress or a bedstead, and he must utilize to the best advantage the resources 
at hand: it is a satisfaction to know that excellent results can be obtained 
in fractures of the thigh and the leg without either a mattress or a single 
bed. Under such circumstances, comfortables may be folded and placed 
together upon any bedstead until the requisite support is secured; or, if the 
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ei aay is old and the surface of the body tender, the ordinary feather bed, 
eing first beaten out and flattened down, may be covered with the comfor- 


Fig. 588. 


Fracture-bedstead made by altering the ordinary single bedstead. 


tables. For receiving the dejections a bed-pan can be slipped under the nates 
from the sound side without materially disturbing the fracture. 

Many ingenious fracture-beds have been devised, most of which are costly, 
and therefore limited in their use, such as the Jenks fracture-bed (Fig. 589), a 


Fie. 589. 


Jenks’s fracture-bed. 


kind of surgical derrick, rendered formidable by the amount of rigging needful 
for its effective operation. Beds have also been devised by Crosby, Hewson, — 
Daniel, and others, but figure more in books than in practical use. Indeed, so 
far as my observation extends, both at home and abroad, very little impor- 
tance is attached to the use of these contrivances. In injuries of the spine, or 
in cases of paralysis which are likely to prove tedious, in order to avoid 
bed-sores the air- or the water-bed is invaluable, especially the latter. Except, 
however, for those in good circumstances, this bed is too expensive. 
Whatever bed is used, it must be covered with a sheet having an aperture 
corresponding to the one in the mattress. The removal of the soiled sheets 
and the substitution of clean ones require some notice at this point. This 
may be accomplished with the least disturbance to the fractured part by 
removing the pillow, pushing down the dirty sheet beneath the shoulders of 
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the patient, then placing over the uncovered part of the mattress the clean 
sheet, previously gathered into reversed folds. The upper part of this sheet 
is next to be smoothed down, tucked under the head of the mattress, and 
made additionally secure by placing upon it the pillow, while the lower part 
is to be fastened to the upper end of the soiled sheet with pins, the points of 
which should be directed upwards and buried out of sight. An assistant now 
raises the pelvis, while the patient, by making the back of the head a point 
of resistance, so elevates the body that the soiled sheet can be drawn down, 
bringing after it the one which is to take its place. 

Removal of the clothing—The bed being prepared, the next duty is the re- 
moval of the patient’s clothing. A great deal of wastefulness and unneces- 
sary destruction is often witnessed in effecting this. The coat, pantaloons, 
or boots are cut and slashed in every direction, rendering them for ever after 
useless. A coat may be removed, by a little gentleness and tact, without 
materially disturbing a broken bone; and so also may the pantaloons. Or, 
if difficulty is experienced, let them be opened along a seam. Even the boot, 
which is, perhaps, the most difficult to remove, can be taken from the foot of 
a broken leg by using it after the manner of a lever and coaxing it off, while 
counter-force to the leg is made by the hands of the surgeon. 

Retentive dressings—The preparation of splints for maintaining the frac- 
ture in position when adjusted becomes the next duty. While I do not 
undervalue the ingenuity and zeal of those who are devising neat and ele- 
gant appliances for the treatment of fractures, it is nevertheless desirable 
that whatever dressings are employed should be simple and always access- 
ible. The more complicated and elaborate the splint, as a rule, the more 
limited is the experience of its inventor in dealing with the class of injuries 
under consideration. With a view to furnish the needful lateral or antero- 
posterior pressure, various materials may be used, such as light poplar or 
pine boards, binders’ board, gutta-percha, sole-leather, tin, zinc, felt, wire, and 
plaster. When light strips of wood are used, they must be padded with 
cotton, oakum, or old pieces of blanket, which, after being laid upon the 
surface of the splint, can be made fast by the turns of a roller. 

Binders’ board answers in many cases an excellent purpose. A pattern of 


Fra. 590. Fia. 591. 


Splint formed out of binders’ board. Splints prepared from perforated tin and zinc. 


_ the part to be supported should first he cut out of paper, and after this 
model the form of the binders’ board can be fashioned. Before its applica- 
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tion, the material must be dipped in hot water until it is thoroughly softened, 
when it can be moulded to the part with great accuracy (Fig. 590), the limb 
being previously protected by a thin sheet of cotton wadding. 
Tin and zine splints (Fig. 591) were used during the War of the Rebellion, 
having been introduced into the army chiefly through the influence of Dr. 
Harris, of New York. 
Wire splints (Fig. 592) have been recommended by Dr. Nott, of Mobile, 


and also by Dr. Louis Bauer. 
Fie. 593. 


Fia. 592. 


Splints prepared from wire. Dr. Ahl’s felt splints. 


A felt splint has been prepared by Dr. Ahl, of Pennsylvania, which is 
admirably. adapted to the treatment of fractures. (Fig. 593.) This material 
is porous in its texture, and requires to be dipped into hot water or to be 
held before an open fire in order to render it soft and pliable, after which it 

can be moulded to any surface or at any angle. Its form and 

Fig. 594. firmness are not affected in the least by cold water. Its value, 
Bi moreover, is not impaired by having been previously used.. 
It can be again rendered flexible by a second immersion in 
hot water, and adapted to another part. This material is also 
porous, so that the part, if it were desired, could be kept 
wet with cold water without affecting the fixed form of the 
splint. 

Thin slats of light wood, pasted or glued to sheep-skin 
leather (Fig. 594), are sometimes used when it is desired to 
distribute the support equally about the limb. Openings can 
be cut in the splint so as to admit salient points of the skeleton. 

Immovable dressings are such as are designed to be perma- 
nent, or to be removed only at considerable intervals of time. 
The materials employed for this purpose are quite numerous. 
Seutin, in 1834, used clear-starch for the purpose of render- 
ing the dressing hard, His plan of applying the bandage 
was, after protecting the bony prominences of the limb with 
. cotton, to encircle it with a number of rollers, each brushed . 

Wooden slats past- OVer with the starch. Between the bandages strips of paste- 

ciening mate tee board were interposed in order to increase the strength of 
the malleolus. the dressing at particular points. After the “appareil” became 
hard, it was slit up along the front, so that the condition of the 

limb could be ascertained at pleasure, and the dressing was afterwards bound _ 

together with a roller. The “apparatus immobile” is really much older than 

Seutin, having been used at a very early date by Albugene, an Arabian sur- 


- minutes into a basin of water, should be gently 
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geon. Other materials are in common use as substitutes for starch, such, 
for example, as dextrin, the silicate of soda or liquid glass, a mixture of 
pounded chalk and gum arabic reduced to the proper consistence by boiling 
water, also gum-shellac. Flour formed into a paste with water or the white 
of eggs constitutes another useful mixture to stiffen the materials with which 
a fracture is surrounded. It is not necessary, in order to apply the immovable 
dressing, that rollers should be exclusively used. The part may be enveloped 
in a piece of cloth or bed-ticking, or a blanket, or the leg of an old pair of 
pantaloons, or a soft felt hat, any one of which can be rendered sufficiently 
firm by soaking it with one of the mixtures mentioned above. | 

Plaster of Paris is very justly esteemed as among the most valuable and 
easily managed forms of an immovable fracture dressing. This material is 
most conveniently employed in the form of rollers,—first brought to the 
notice of the profession, in 1852, by Mathiesen, of Holland. It is only, how- — 
ever, within the last twelve or fourteen years that this dressing has received 
in this country the attention to which it is entitled. During the War of the 
Rebellion it constituted usually a part of the ambulance supplies. It has been 
extensively employed in the treatment of fracture in Bellevue Hospital, 
New York, receiving the high commendation of Professor Hamilton, and 
in the University Hospital of this city it forms one of my established dress- 
ings for the same class of injuries. The plaster roller is formed by taking 
strips of crinoline of the proper length and breadth 
and filling the interstices of the fabric by drawing Fig. 595. 
the bandage through the plaster, and at the same M\ 
time rubbing it in with the hand and rolling the 
strip as it is filled into a loosely-formed cylinder. 

A very convenient apparatus is in use for the 
formation of plaster rollers, which consists of « 
base with two upright pieces. Between the latter 
is a box or hopper, which is filled with the plaster, 
and through which runs the strip of crinoline, 
previously wound on an iron rod above, and 
which is rolled upon an axle having a handle 
below. (Fig. 595.) These rollers, when once 
formed, should be packed in tin boxes, or, if placed 
in an ordinary box, should be surrounded with 
waxed paper or with oiled silk, in order to ex- 
clude the moisture of air, the presence of which 
tends to destroy the hardening quality of the 
plaster. 

In applying this or any other form of the immoy- 
able dressing, the limb should be first surrounded 
with a dry bandage. The plaster roller, when used, 
having been previously dropped for two or three 


squeezed, and then applied in circular and spiral 
turns, ascending and descending the limb until the 
requisite number of rollers, usually three or four, 
has been employed. During their application, 
the hand of the dresser should be occasionally 
dipped into water and passed over the bandage, 
in order to smooth down the plaster which accu- 
mulates on the surface. In a few minutes the  “PPa™tus Sea agile 
roller begins to harden, and at the expiration of 
half an hour it is quite solid. During the process of solidification no contrac- 
tion takes place in the dressing, and consequently no allowance need be made 
for shrinkage. 

The period which I regard as the only proper one for the use of the plaster 
roller in the treatment of fractures is after the inflammatory swelling has 
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subsided, and when the surgeon can calculate on the fixed dimensions of the 
part. If used earlier than this, the limb will most probably, in a few days, lie 
loose in its case, the patient being thus exposed to the risk of an ununited 
fracture, or if the swelling is on the increase the dressing may, in conse- 
quence of its unyielding nature, jeopardize the vitality of the extremity by 
interfering with its circulation. 

In order to open any form of the appareil immobile, it will be necessary 

to use a pair of strong cut- 
Fia. 596. ting pliers. (Fig. 596.) 

Bags and pads.—In frac- 
tures, especially of the 
lower extremity, strong 
muslin bags, filled with 
bran, or with sand, are 
frequently used, designed 

Von Brun’s cutting pliers. either to protect the limb 
against the pressure of the 
splints, or to supply lateral support to the broken bone. (Fig. 597.) 

A feather pillow is well suited to give the requisite posterior and lateral 
support in fractures of the leg when the fracture-box is employed as a 
dressing. 

Muslin rollers constitute another indispensable dressing, and when applied 

with proper judgment are invaluable. They should pass 


with an even and uniform pressure. If these directions 
are neglected, the roller becomes one of the most dangerous 
appliances of our art. 

Adhesive plaster forms a valuable addition to our mechan- 
ical resources. To Dr. John K. Swift, of Easton, Pennsyl- 
vania, we are indebted for its introduction as a fracture 
dressing as early as the year 1830; and still later, to Pro- 
fessors Samuel D. Gross, Gilbert, Wallace, and Neill. Asa 
means of extension in fractures of the long bones of the 
lower extremity, it was first used by Dr. John Swinburne, 
of Albany. 

Other materials have been employed at different times as 
fracture splints, among which may be mentioned Manilla 
paper, recommended by Dr. Cowling, of Louisville, Ken- 
tucky. In its application, the paper should be cut into 
strips, and, after being soaked with starch, should be laid 
upon or made to surround the limb. 

Even the bark of a tree, if removed during the flow of the 
sap, may be used as a fracture dressing, as suggested by Dr. 
Jacobs, of Dublin, Ireland. 

Setting the fracture—The mechanical appliances being at 
hand, the next duty is the proper adjustment of the bone, 
commonly called setting the fracture. In many eases this 
can be readily done by the surgeon alone, as in fractures of 
the bones of the forearm, or in those of the leg, the ribs, 
and the jaw. In other fractures, as those of the thigh, an 
assistant may be required. 

The application of force necessary to effect this object is 
threefold, viz., by extension, by counter-extension, and by co- 
aptation. 

Extension is applied to the distal extremity of the limb, and consists in 
pulling the lower fragment into its proper relation with the upper one, and 
is necessitated by the existence of overlapping in the broken ends of the 
bone. As a rule, the farther removed the extending power is from the 
broken bone, the better: for example, drawing upon the hand or upon the 
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Fia. 597. from the distal towards the proximal extremity of the limb | 
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foot, in a fracture of the arm or of the thigh, is better than making traction 
near the injured part, as the muscles are thereby measurably relieved from 
the stimulus of pressure, which serves to provoke resistance. A displaced 
tendon, or the locking or impaction of the fragments, may obstinately 
oppose the restoration, though this is generally resisted by muscles, which 
are often goaded into a state of great irritability or spasm by the sharp ends 
of the fracture, or by painful pressure upon a nerve. Hence it becomes 
necessary to disarm the muscles of their opposition as much as possible, by 
placing the part in such a position as will secure their relaxation, after which, 
by making the extension gradually and continuously, they may be wearied 
or coaxed into submission. Should these measures fail, the exhibition of an 
anesthetic will readily overcome the difficulty. 

Counter-extension is to be applied so as to fix the proximal fragment, and 
must counterbalance the extending power, the two forces pulling the frag- 
ments from each other. Counter-extension should also be made in such a 
manner as not to irritate the muscles of the injured limb; that is, it should 
be applied as remotely from the seat of fracture as may be consistent with 
efficiency. In many cases there is no displacement, and therefore these ma- 
nipulations are unnecessary. 

Coaptation consists in making such pressure, counter-pressure, and manip- 
ulation as will press the fragments into their proper relations with each 
other, and must be done by the fingers of the surgeon. In these different 
acts the greatest gentleness, delicacy, and precision should be observed, so as 
to inflict as little pain as may be compatible with the adjustment. This 
being satisfactorily accomplished, the dressings necessary to maintain the 
advantage gained should be next applied. 

The time to set a fracture-—There ought to be no difference of opinion on 
this point. No advantage can result from delay, and therefore the sooner 
the work is done the better. Delay enhances the difficulties, and involves 
increased pain and suffering. The parts become swollen and sensitive,—con- 
ditions which complicate the examination; the muscles offer greater resist- 
ance, and the inflammation is intensified by the force required for the 
reduction. 

Arrer-TREATMENT.—A fter a fracture is dressed, it may be necessary, if the 
patient complains of pain, becomes nervous, or is disturbed by muscular 
spasms, to administer an anodyne, either by the mouth or hypodermically. 
One-fourth of a grain of morphia injected beneath the skin, if the patient be 
an adult, will generally secure, in a few minutes, relief from suffering. 

After the lapse of twenty-four hours the dressing should be renewed, at least in 
all fractures of the upper extremity. The necessity for such a course arises 
from the swelling which follows the injury, and which may become both 
painful and dangerous, from the resistance of the bandage. The removal 
of the dressing also enables the surgeon to see if any displacement remains or 
has occurred since it was first applied. He should visit his patient again on 
.the second day, and if the bandage is found uncomfortably tight, renew it as 
on the former visit, but if not, it is better that it should remain undisturbed. 
Indeed, from this forward the less meddling the better, and he should inter- 
fere only when the dressings become loose or in any way disarranged, or when 
it is necessary to make passive motion of a joint. Anything more than this 
is pernicious. If the system at large becomes perturbed, and traumatic irri- 
tation or fever ensue, the diet should be restricted for two or three days, the 
bowels regulated with a mild saline, as a Seidlitz powder, followed by the 
neutral mixture, each dose of the febrifuge containing about one-twentieth of 
a grain of morphia. The state of the bladder must not be overlooked, and 
if the patient is unable to expel the contents of this viscus they should be 
removed by the use of the catheter. In six or eight days, ordinarily, all dis- 
turbance has passed over, and the visits of the medical attendant may be 
made at longer intervals, namely, on every second day, and finally every 
third day. In fractures of the upper extremity, of the ribs, and of the jaws, 
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the patient is in most cases, after a few days, able to walk about, and need 
not, therefore, be confined to the house. If the lower extremity is broken, 
it will be necessary to support the weight of the 
Fia. 598. superincumbent bedclothes by the “cradle” (Fig. 
598), or by a substitute, which can be quickly con- 
structed by tying the segments of two hoops to- 
rether. 
The disuse of a joint is soon followed by rigidity 
or stiffness; and as it is necessary in the manage- 
; ; ment of a broken bone to maintain for a time the 
ie the paca absolute rest of the part, such a condition may 
naturally be anticipated, should the fracture be one 
of an extremity. On this account, after a period of from eight to twelve 
days, gentle movements of the contiguous articulations must be made, which 
are to be repeated at each renewal of the dressings. The nutrition of the 
parts involved in a fracture is also modified, and hence the dry condition of 
the skin, with the accumulation of epithelial débris. Nothing gives more 
comfort or produces a better capillary circulation under such circumstances 
than brisk friction with alcohol, applied with a sponge. Where the patient 
is obliged to remain on his back, as in fractures of the lower extremity, care 
must be observed to prevent the occurrence of bed-sores, by frequently in- 
specting those portions of the body which sustain the greatest degree of 
pressure, and rubbing them with alcohol. Should the skin become inflamed, 
it may be covered with adhesive or with soap plaster, and in addition may 
be further relieved by the use of properly-prepared cushions or fenestrated 
pads. 


Time to lay aside the dressings.—In fractures of the upper extremity, the. 


splints may be permanently removed in from four to six weeks. The arm, 
however, should be carried in a sling for two or three weeks longer, in order 
toremind the patient that it is not yet sufficiently strong to endure any great 
amount of muscular force. He should himself practice the various movements 
of the joints of the limb, in order to restore their proper suppleness. Where 
the injury has been in the course of the lower extremity, a longer time must 
be allowed before the splint or splints are laid aside, say from five to eight 
weeks, and when the original dressings are removed, it is prudent to substi- 
tute, particularly in the case of the thigh, or of both bones of the leg, a 
plaster bandage, or, if this be not at hand, light binders’ boards can be 
moulded to the parts and fastened by a roller. These directions apply to 
the ordinary progress of fractures. There are others, fortunately excep- 
tional, in which no time can be specifically laid down for the removal of the 
splints, as where the union is tardy or delayed, or where the callus itself is 
defective. 

Thus far we have been dealing with simple fractures. Let us next con- 
sider those which present certain complications. 

Compound fractures.—In such, a communicating wound is present, which 
makes the point of departure, and which, insignificant though it may be, 
gives a serious character to the injury, and often necessitates the loss of the 
limb. This complication is often followed by suppuration, which extends 
through the components of the limb, disorganizing the soft parts, destroying 
the vessels of the bone, and inducing necrosis. Or, by its long continuance 
and profuseness, it may wear out the patient, or may kindle into fatal act- 
ivity some latent predisposition to disease which had quietly lurked in the 
body. Pyemia and erysipelas are also among the evils which frequently 
follow in the train of an open fracture. In undertaking the management 
of such a case, the first question to be settled is that of amputation. This 
negatived, then comes the treatment. 

As the evil consequences of this injury seem to depend on the presence of 
a communicating wound, our efforts should be directed to its closure, if pos- 
sible, thus changing the conditions to those of a simple fracture. This state- 
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ment, however, is to be accepted with some qualification. If the opening is 
quite small, it is always proper to seal it up. This may be done by covering 
it with a strip of adhesive plaster, by applying silk gauze and collodion, or 
by utilizing the blood which oozes from the orifice of the wound, favoring 
its coagulation and scabbing, and by placing upon the opening a little charpie 
or lint and preventing its displacement by drawing over it a piece of ad- 
hesive plaster. The antiseptic dressing of Lister may be employed for the 
same purpose. If the opening, however, is large, we can scarcely hope to 
secure union; suppuration will almost inevitably follow, and, if the wound be 
tightly closed, great structural damage will be done by confining the puru- 
lent and other inflammatory products in the limb. If, therefore, any attempt 
is made to seal up such a wound, it cannot be too carefully watched, and it 
should be freely opened on the earliest manifestation of the presence of pus. 
In general, I believe patients will be better off if no attempt whatever is 
made to close permanently such a wound, especially if it has been produced 
by the force which breaks the bone, thus contusing the tissues and favoring 
suppuration. 

In cases where one or both broken fragments protrude, they must be re- 
stored to their proper position by extension and counter-extension, placing 
the limb at the same time in such a position as will relax its muscles and 
thereby favor this result. If the edges of the wound resist the reduction, 
they should be drawn asunder‘with retractors, or, if this is not sufficient, 
the opening may be enlarged; and finally, if these means prove unsuccess- 
ful, as a last resort—but only as a last resort—the ends of the bone may 
be removed with a saw, observing to cut away no more than is absolutely 
necessary to effect the reduction. In doing this, the soft parts should be 


_ protected by interposing ‘between them and the bone a piece of leather or a 


thin piece of light wood. 

A compound fracture may be further complicated by comminution, in which 
case there will be three or more fragments, or the bone may be splintered. 
These splinters sometimes are completely detached, or shelled out of the peri- 
osteum, and when separated from their vascular connections are likely to 
die; on which account they should always be removed. Sometimes their 
attachments are not entirely severed, yet the fragment proves quite loose. 
In this‘case the piece had better be removed; for, if this is not done, its 
presence will delay the union,—may even defeat it,—or, if not, the future sup- 
puration will in all probability insure its death and render its subsequent 
extraction necessary. specially is it proper to remove such splinters when 
contiguous to a joint or to a cavity of the body. Where osseous fragments 
maintain their vital connections and are not very loose, they had better be 
adjusted and allowed to remain, as nature will often unite them solidly with 
the other parts of the fracture. In fractures of the bones of the face, even 
very loose portions should be preserved, as the great vascularity of this 
part of the skeleton justifies a more conservative course than elsewhere. 

There is, particularly in simple fractures, almost always some ecchymosis. 
In compound fractures it is not so common, because the blood escapes from 
the external wound. It may spread over the greater part of a limb, so as to 
resemble gangrene. Vesication may occur also. As to ecchymosis, time will 
effect its removal, though this may be hastened by applying some dilute 
alcohol to the surface and thereby stimulating the vessels to increased 
activity. The blisters, when present, should be punctured at two or three 
points with a fine needle, so as to allow the escape of the serum without 
removing the cuticle, and then over all may be applied a light dressing of 
zine ointment. 

Hemorrhage after simple fractures——It is possible in a simple fracture, at- 
tended with much displacement, for the main artery of a limb to be torn by 
the sharp extremity of one of the fragments. This accident must be re- 

arded as a serious occurrence, and will be indicated by the rapid swelling 
of the limb, the presence of pulsation in the tumor, and the cessation of the 
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pulse in the arterial branches below the seat of injury. The course to be 
adopted in such an event is to command at once the circulation of the limb 
by applying a tourniquet, and then proceed to ligate the main artery of the 
limb at the point of election. Should the collateral vessels be equal to the 
task of re-establishing the circulation, the arteries below will resume their 
pulsation, and the heat and sensibility of the limb will return, when a favor- 
able termination of the case may be anticipated. If gangrene sets in, the 
sooner amputation is done the better. 

Hemorrhage after compound fractures may be either primary or secondary. 
When primary, it may come from the vessels of the bone, and will generally 
cease after the reposition of the fragments and the application of pressure ; or 
it may have its origin in a torn vein or artery external to the bone. If froma 
vein, the bleeding will be checked by pressure over the wound: even with 
veins the size of the femoral or the brachial, when so injured, this course will 
be proper. When the hemorrhage comes from a torn artery and proves per- 
sistent, the external wound should be enlarged, and the vessel searched for 
and tied. If this cannot be effected, the artery of the limb must be exposed 
and tied above, at the point of election. The exceptions to this course will 
be in compound fractures of the thigh, complicated by laceration of the 
femoral artery, and in similar injuries of the leg, in which both the anterior 
and posterior tibials are torn. Under such circumstances amputation is 
imperative. A lesion of both the radial and ulnar arteries in a compound 
fracture of the arm, unattended with any extensive damage to the soft parts 
or comminution of the bones, would not justify the removal of the limb, as 
the numerous vascular communications of this part are capable of maintain- 
ing its life even under very serious mutilations. 

When the bleeding is secondary,—generally the result of sloughing,—the 
offending vessel should be sought for and tied in the wound, if not control- 
lable by pressure; and if the hemorrhage is repeated with sufficient severity 
to endanger the life of the patient, the limb should be promptly removed. 

The dressing for compound fractures will be described with that of other 
fractures. 

Injury of large nerves may produce great feebleness of the limb, and even 
complete paralysis, but will not necessarily defeat the union of the bone. 
This fact has been well established, both by experiments on the lower animals 
and by observations on the human subject. 

Compound fractures of joints —When the joint implicated is one of mag- 
nitude, as the knee, the hip, the shoulder, the elbow, or the ankle, the case 
is always a grave one. The knee-joint, being extensive and complex, is, of 
all, the most intolerant of injury ; involvement of the wrist or of the ankle is 
also serious, though in a less degree, so that compound fractures of these 
articulations will in a great majority of instances demand amputation or ex- 
cision, while such as involve the ball-and-socket articulations, and perhaps the 
elbow-joints, if the surrounding soft parts be not too extensively mutilated, 
will be best treated by excision. Should the main artery be torn, in addition 
to the joint injury, amputation must be done at once. 

Fractures not compound extending into a joint.—These may be properly 
considered as complicated. Such a joint is spoiled in some degree. Abridg- 
ment of movement must be expected, but to what extent it is impossible to 
foresee. It may result in permanent anchylosis. I have seen it end in the 
loss of the limb. The accident must be treated as an ordinary fracture. 
Should inflammation of the articulation arise, it must be promptly met by 
local antiphlogistics, and as soon as possible passive movement must be 
cautiously practiced, in order to preserve, if possible, the function of the 
joint. 

Fracture with dislocation—In such a complication, the fracture is to be 
properly supported with splints, and afterwards an attempt made to restore 
the luxation. Should the fracture be near to the displaced articulation, par- 


ticularly if a ball-and-socket joint, it is not probable that the dislocation will . 
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be reduced. Nor have the attempts made to restore the luxation after the 
consolidation of the fracture been followed by any encouraging degree of suc- 
cess. In such cases it only remains, after the union of the bone, to establish 
as much movement as may be possible with the malposition of the parts. 
In fractures accompanied with the luxation of a ginglymoid joint, reduction 
of the articulation may be effected. 

A compound fracture associated with luxation sometimes occurs, accom- 
panied with such extensive damage to the soft parts as will require the am- 
putation of the limb. In such a case the dislocation should be first restored, 
if a and subsequently the operation be performed. 

ractures are frequently met with in limbs which have been contracted 
by the cicatrices of burns or which are permanently flexed by anchylosis. 
Such conditions do not materially influence the result, as the splints can be 
adjusted to the angularities of the part. . 

In a case of fracture affecting the femur, where a bent anchylosed knee- 
joint exists, we have it in our power to correct the disability by securing 
union of the fragments at a proper angle. I have in three cases availed 
myself of this coincidence, and given the patients useful limbs. 


Necrosis frequently follows compound fractures, especially if there exists 
the additional element of comminution. The detachment of the periosteum at 
the time of the accident, or subsequently, by the suppuration, and the dis- 
turbance to the medullary tissue, are quite sufficient to account for this. 
The treatment does not differ from that appropriate to necrosis from other 
causes. The surgeon must wait until the sequestrum is well separated,—a 
fact which he ascertains by testing its mobility with a stout probe. When 
the dead portion is loose, it must be removed by enlarging the wound or 
the sinus and cutting away with a chisel such callus, or other bone, as may 
oppose its extraction. 

Mania a potu.—In persons much addicted to the use of alcoholic drinks, 
the existence of a fracture will often induce an attack of delirium tremens. 
Under such circumstances the greatest care must be observed to prevent the 
ends of a simple fracture from being driven through the skin, or of a com- 
pound one from passing out of the wound. It will be necessary to place a 
strait-jacket on the patient, or to secure the arms and body to the bed. A 
pillow may be secured firmly around the seat of fracture; or what answers 
better than any other plan, is to mould to the limb two pieces of binders’ 
board, interposing plenty of cotton, and making them secure with a roller 
bandage. This will prevent any serious damage to the parts until, by ap- 
propriate treatment, the delirium is cured, when the fracture can be dressed 
permanently. 

Epilepsy —In aggravated cases of this disease, much difficulty may be en- 
countered from the muscular spasms disturbing the needful quiet of the frac- 
ture. A protective dressing like that for delirium tremens, and full doses 
of bromide of potassium, constitute the best remedial measures. In con- 
nection with these irregularities of muscular action, an interesting case is 
related by Dr. William Hunt, of the Pennsylvania Hospital, of fracture of 
the humerus, in a patient suffering from chorea, in whom it was impossible 
to keep the fragments fixed. The unfortunate man died, being finally worn 
out from sheer exhaustion. 

Anchylosis—This depends upon a variety of conditions. When the frac- 
ture is near to a joint, doubtless the stiffening is due to inflammatory de- 
posits within the articulation; but generally the rigidity is simply the result 
of immobility, in which state the muscles and ligaments become shortened 
and inelastic from the absence of that moisture which is normally present 
among their fibres. The synovial secretion is also less abundant. When 
the stiffness is not very great, frequent movements by the physician, or by 
the patient himself, accompanied with douches of water, kneading, and fric- 
tion, will commonly restore the usual flexibility ; but when the pain of such 
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manipulation cannot be endured, and when it is requisite to employ consider- 
able force in order to overcome the resistance, such movements should be 
made only after exhibiting an aneesthetic. 


Ununited Fracture, or Pseudarthrosis. 


A fractured bone may not unite, to which condition we apply the term 
ununited fracture, non-union, or pseudarthrosis. 

It is necessary, however, to draw a distinction between a temporary and a 
permanent failure to unite. Delayed or tardy union is no uncommon occur- 
rence. The fact that.on examining a fracture after the usual period of treat- 
ment has elapsed, the consolidation is found to be imperfect, is no evidence 
that union will not follow at a later date. If, however, the ends of a broken 
bone remain movable five or six weeks after the time commonly consumed 
in the repair of such injuries, it is fair to infer that the case has become one 
of non-union. 

CausEs.—The causes which conspire to produce this condition are both 
constitutional and local. 

The constitutional causes are, in general, all such as tend to depreciate or 
diminish the vital powers of the system, as hemorrhage, an attack of fever, 
exhausting diarrhoea, or defective nutrition. Shock, in a number of instances, 
I have found to retard the consolidation of fractured bones. 

Gestation and lactation are said to exercise a retarding influence upon the 
work of osseous repair. The enormous amount of blood attracted to the 
uterus during pregnancy might be expected to lessen in some measure the 
active process of osteogenesis. 

Scorbutic disease has not only retarded the formation of callus, but has been 
known also to produce its absorption after the bone had become united. I 
have seen a fracture of the thigh which had become well consolidated open 
again in consequence of an attack of delirium tremens inducing the resorp- 
tion of the reparative material. 

Advanced age has been reckoned among the causes retarding bone repair, 
but it probably exerts little if any influence of this kind. In a lady ninety- 
five years of age, whom I attended for a fracture of the thigh, the union took 
place at the usual period. All the cases of ununited fracture which have 
come under my own observation have been under forty years of age, and 
Amesbury, who had seen about ninety cases, states that none of the patients 
were past middle life. Twice have I witnessed congenital pseudarthrosis in 
the bones of the leg. 

Syphilis, cancer, and rheumatism have each been charged with being inimical 
to the development of callus, but without any sufficient facts to establish the 
statement. 

Paralysis, affecting as it does both the vascular and the nervous endow- 
ments of a part, may possibly interrupt the process, though the cases in 
which this occurs are exceptional. 

Local causes. — Under this head comes everything which disturbs the 
quietude of the fracture, or provokes undue inflammation at the extremities 
of the fragments. 

It has been supposed that the destruction of the nutritious artery has a 
tendency to retard and not unfrequently to defeat the repair. The cases 
collected and analyzed by Guéretin would appear to favor this opinion, 
though the tables of Norris are adverse to such a view. In most instances 
of delayed union, and especially those of non-union, which have come under 
my own observation, the cause could be traced to certain influences, among 
which’ may be mentioned the presence of a foreign body, as a fragment of 
necrosed bone, or a ball. Not unfrequently the failure to unite arose either 
from a defect in the apparatus employed as a dressing, which failed to secure 
the perfect immobility of the fragments, or in consequence of the restless 
and refractory disposition of the patient, who would clandestinely take un- 
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warrantable liberties with the limb and the splints in the absence of the 
medical attendant. 

On the other hand, cases will occur in which a fracture refuses to unite 
notwithstanding the most faultless management, and even when the con- 
stitutional vigor of the patient appears to be unimpaired. 

While movement in the ends of a broken bone is to be deprecated, it 
should not be forgotten that too great a constriction of the limb by tight 
. bandages may so embarrass the circulation as to, arrest the process of 
repair. 

It is said that in hospitals where the immovable dressings are employed from 
the beginning in the treatment of fractures, cases of tardy union and of non- 
union are most common. If such is the case, I am disposed to attribute the 
result not to the immobilization of the limb, but to the very reverse con- 
dition, namely, the imperfect manner in which the part fills the dressing 
after the subsidence of the inflammatory swelling, thus allowing too much 
mobility. 

The bones in which non-union is most frequently met with are the hu- 
merus, femur, tibia, ulna, inferior maxillary, and clavicle. The interesting 
tables of Dr. George Norris furnish 150 cases occurring in the femur, 48 in 
the humerus, 19 in the forearm, 33 in the leg, and 2 in the lower jaw. <Ac- 
cording to my own experience, this condition is most common in the femur, 
next in the humerus, and next in the tibia. A very strong argument in favor 
of the local origin of non-union is to be found in the rarity of such a con- 
dition in hospitals where the patients are under strict supervision and skill- 
ful management. In 946 cases of 
fracture treated in the Pennsylva- Fra. 599. Fia. 600. Fig. 601. 
nia Hospital during twenty years— 
from 1830 to 1850—not a single case 
of non-union occurred; and from 
1850 until 1874, during which period 
6480 fractures were treated in that 
institution, no false joint, so far 
as I can learn, took place. In the 
Massachusetts General Hospital, 
Boston, according to Dr. Moreland, 
only 1 case in 367 fractures was 
seen. Lonsdale states that in 4000 
cases treated in the Middlesex Hos- 
pital, London, only 6 instances of 
non-union were recorded. Hamilton 
estimates 1 case in 500 fractures. 


When a fracture fails to unite by 
true callus, the ends of the bone un- 
dergo various changes. 

First. They become, under the ac- 
tion of the vessels, rounded or con- 
ical, and incrusted with a fibrous or 
fibro-cartilaginous structure, with- 


Ununited frac- Ends of an un- Ununited frac- 


out any intermediate connection. ture, in which unitedfracturecon- ture simulating 
(Fig 599 ) the ends of the nected by fibrous a ball-and-socket 
R . fragments have tissue. joint. 


Second. The ends may become _ been rounded. 

united to each other by one or sev- 
eral bands of fibrous tissue more or less elastic, which union limits, in some 
degree, the mobility of the parts. (Fig. 600.) 

hird. The ends may be rounded and eburnated, or they may be incrusted 
with dense fibrous tissue, or even cartilage, and inclosed in a firm capsule of 
fibrous tissue, the interior of which has a smooth and glistening appearance 
and furnishes a lubricating fluid somewhat analogous to the synovial. This 
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sac is doubtless formed as are the bursal cushions in club-foot. This form of 
non-union answers to the true pseudarthrosis. 

Fourth. The end of one fragment may be rounded, and that of the other 
excavated, both being inclosed in a capsular ligament or sac, the interior of 
which is lined by a bursal membrane, the whole closely resembling a ball-and- 
socket joint. (Fig. 601.) A very perfect example of this variety I once 
witnessed in the humerus of a patient who died at the Philadelphia Alms- 
house. 

Fifth. The extremities of the fracture may or may not expand, and after- 

wards become surrounded with a considerable amount of 
Fie. 602. granular callus, while the ends remain separate and movable. 
: (Fig. 602.) 

In some very rare instances the bone, instead of assuming 
any of the above conditions, undergoes absorption. A case 
of this nature is recorded in the “ Boston Medical Journal,” 
in which a boy eighteen years old had the humerus broken. 
The bone, after the accident, was entirely absorbed, the re- 
maining components of the arm continuing unchanged except 
in form. Professor Gross relates a similar instance in a man 
fifty-three years of age, where, with the exception of its head 
and condyles, the humerus wholly disappeared. During the 
winter of 1875 my attention was called to a case of ununited 
fracture of the humerus of eight years’ standing, in which 
one-half of the humerus had disappeared. 

TREATMENT.—In many cases of tardy union, all that will 
be required is to immobilize the fragments thoroughly by the 
plaster or the silicate of soda dressing. This will enable the 
patient to walk about in the open air with or without crutches, 

Ununited frac. according to the bone affected, or, if this is not feasible, at least 
thre of the tba will admit of out-door exercise in a wheeled chair, and thus 
fragments being avoid the tedious and depressing influence of long confinement. 
surrounded with Three or four weeks’ perseverance in such a treatment will 

generally secure the cure. 

In the management of these cases of delayed union, the general condition 
of the patient must not be overlooked. If the system is enfeebled, the diet 
should be improved and varied, and tonics should at the same time be admin- 
istered, as the tincture of sesquichloride of iron, the compound tincture of cin- 
chona with dilute phosphoric acid, or a combination of the phosphates when 
the case is one of true ununited fracture. 

Various measures have been suggested and practiced for the cure of 
false joint. They are all designed to produce such an amount of irritation 
as will invite an increased afflux of blood to the part, and thereby favor 
the production of callus. They may be arranged under the following 
heads : 

Friction —This is perhaps the oldest method, and was practiced by Cel- 
sus. If the ends of the bone have not been materially changed, it will 
often succeed, particularly if the case is only one of delayed union. The 
operation consists in removing the dressing, seizing the limb above and 
below the seat of fracture, and rubbing the fragments forcibly against each 
other. The limb is then to be put up with the greatest care in an im- 
movable dressing, so as to secure the most complete quietude. The dressing 
may afterwards be slit up and sprung open, so as to admit of its being 
disengaged from the limb, if it is deemed necessary to repeat the friction a 
second time. 

A second method of applying friction is one which subjects the ends of the 
bone to a continuous, not a temporary, rubbing, and at the same time secures 
them against displacement. For this purpose, White, of Manchester, con- 
structed an accurately-fitting leather case for the thigh, which furnished such 
a support to the parts that the patient could move about and receive the benefit 
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of fresh air. 
more perfectly than any other, ful- 
fills these ends, and has been suc- 
cessful in several cases in effecting 
perfect cures. The same principle 
can be carried out by mechanical 
appliances in the treatment of un- 
united fracture of the bones of the 
upper extremity. The apparatus 
of Hudson, manufacturer of arti- 
ficial limbs, New York, acts some- 
what inthe same manner. It isa 
hollow cone composed of willow, 
secured to the limb by straps 
and buckles, and furnishes a very 
equally-distributed pressure. If, 
however, any walking apparatus 
is employed, that of Professor 
Smith, as modified by Kolbe, ful- 
fills most perfectly the end in view. 


Professor H. H. Smith employs an apparatus (Fig 


Fia. 603. 


Fia. 604. 
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. 603) which 


External irritation —W alker and 
Brodie recommended for this pur- 
pose the use of blisters. Stimulat- 
ing friction with various liniments 
has been employed for the same 
purpose. Cline the younger was 
inthe habit, at St. Thomas’s Hos- 
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Smith’s apparatus for un- 


Smith's apparatus for un- 
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pital, of establishing an issue over united fracture of the thigh acti racture below the 
the seat of fracture with caustic 


potash,—a practice which was imitated by Drs. Hewson and Hartshorne. 


These applications have passed out of use. Little good could be expected 
from such agents, as the point of irritation designed to attract the blood was 
too remote from the seat of fracture. 

Subcutaneous irritation —This was accomplished in various ways. — Irri- 
tating substances, such as nitric acid, caustic potash, nitrate of silver, or 
tincture of iodine, were introduced through a canula, so as to act directly 
on the ends of the fragments. These materials were designed to destroy 
the dense incrustation on the ends of the bone, and to cause such a degree 
of inflammation as would secure the deposition of callus. Another method 
of effecting the same result was by acupuncture, or the insertion of long, deli- 
cate needles through the soft parts and between the fragments, as practiced 
by Mr. Birch, of London, and also by Malgaigne and Wiesel. Lente, of New 
York, has conjoined electricity with acupunture. He inserts needles, one 
upon the end of each fragment, and then attaches to these the poles of a 
battery. Successful cures have been effected by this plan. Subcutaneous 
scarifications have been made by introducing a tenotome and cutting in 
various directions through the adventitious formation attached to the bone. 
Miller, of Edinburgh, succeeded in curing five cases by this method; and 
Sanford, of Iowa, reports two cures by a similar procedure. 

The seton—In 1802, Dr. Physick employed successfully the seton in a 
case of ununited fracture at the lower end of the humerus. This specimen is 
at present in the Museum of the Medical Department of the University of 
Pennsylvania. (See Fig. 605.) The material used was silk ribbon, which 
was passed between the ends of the bone by means of a long seton needle. 
J. Oppenheim, Gulliver, and others simply passed it near to the fracture. 
Great care must be exercised that no important blood-vessel or nerve is 
transfixed or wounded in the passage of the needle. The seton, according 
to Dr. Physick, should remain from four to six months; but there is reason 
to believe that from seven to fourteen days is quite enough for the thread 


748 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


to accomplish its work. When retained for a greater period, there is danger 
of the consolidation being defeated in consequence of the 
profuse suppuration which ensues. 

The fatality following the use of the seton in pseudar- 
throsis of the thigh has been so great that it should 
receive unqualified condemnation. 

In ununited fracture of the humerus it may be adopted 
with a good prospect of success. 

Somme, of Antwerp, has substituted wire for thread 
with a satisfactory result. 

The drill. — Dietfenbach bored a number of holes with 
a drill (Fig. 606) into the bone, near to the fracture, and 
then drove into the fragments pegs of ivory. Cases are 
reported which have been successfully treated by this 
Fre, 606 method, though the operation is not 

* alee free from danger, death having fol- 

7 lowed from purulent infection. It is 
J also alleged that the presence of these 
pegs sometimes produces absorption 
of the surrounding bone, and even 
necrosis. 

The late Dr. Brainard, of Chicago, 
employed an awl-shaped drill, well 
tempered (Fig. 607), and after intro- 
ducing it through the soft parts, 
bored through the fragments in dif- 
ferent directions, and also through 
the intermediate structures. His 
experience led him to believe that 
three perforations were sufficient. A 


eS" 4 number of cures have been effected 
Humerus treated by Phys- t . 
ick for ununited fracture. Dieffenbach’s drill. by this method. 


Detmold, of New York, passes a 
drill, or, more properly, a gimlet (Fig. 608), between the fragments, and then 
turning the instrument to an oblique position makes it pass through one 


= 
Awl-shaped drill. 


fragment, across the intermediate substance, and buries it well into the other 
fragment, thus pinning the two together, the gimlet being allowed to remain 


Fie. 608 
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Gimlet for pinning together the ends of an ununited fracture. 


until the union becomes well advanced. I believe this plan of pinning to- 
ether the fragments by a subcutaneous operation was first introduced by 
rofessor Pancoast as early as 1857. 


a 
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Somewhat analogous to this is the operation of Gaillard, of Louisville, 
Kentucky. A canula is first conducted down to the bone through an in- 
cision made over the fracture. A steel rod, having a gimlet-point at one ex- 
tremity and a screw thread at the other, is next passed through the canula 
and bored through the two fragments, thus connecting them together, after 
which, in order to maintain the instrument in place, a nut is run down over | 
the thread of the rod. This apparatus is allowed to remain until the union 
is established by callus. 


Fre. 609. 


Hamilton’s bone-drill. 


Other drills are in use for making the perforations in the bone, some of 
which, it is thought, in consequence of the peculiar form of the bit, eut with 
greater ease to the operator than others. Such are represented in Figs. 
609, 610. 

Fia. 610. 

Irritation, with open wound. KOLBE 
—Such operations are of very 
ancient origin. The Arabian 
physicians knew well the im- 
portance of getting rid of the 
fibrous tissue on the adjacent 
surfaces of the bone. Avicenna 
cut down boldly upon the frac- 
ture and rasped off the incrusta- 
tion. The operation, according Bone-drill. 

to his own account, was often ; 

fatal. A similar operation was performed, with slight modifications, by Brodie 

and by Hunter. 

In 1760, White, of Manchester, England, introduced the operation of cut- 

' ting down upon the bone, turning out the ends of the fracture, and sawin 
off a portion from each, thus getting rid entirely and quickly of the fibrous 
coverings. This is probably a very old operation. Such resections have 
been very frequently practiced both in this country and abroad, and with 
varying results. There are few, however, at the present time who do not 
regard such a procedure, when applied to large bones like the femur or the 
tibia, as one of danger to the life of the patient. As an aid to the method 
by ablation, and in order to maintain accurate contact, wire thread has 
been introduced through the fragments. This suggestion was made by 
Horeau as early as 1805. The ends are first removed by the saw, and a 
hole drilled through each fragment for the passage of the silver wire, by 
tightening which the parts are firmly secured together. These were the 
ot of the operation as executed first in this country by Dr. J. Kearney 

ers. 

Professor Bigelow, of Boston, furnishes a list of ten cases successfully 
treated on the above plan, but with the important addition of preserving the 
periosteum. 

VOL. 1.—48 
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Jordan advises, before resecting the ends of the bone, to detach the peri- 
osteum, assuming that when this is omitted and union does not follow, the 
failure is due to the absence of this membrane over the seat of coaptation. 
He effects the separation by means of a blunt instrument, and, after excising 
the callous extremities of the bone, slips one cylinder of the periosteum 
within the other. 


Caustics.—Caustic potash, nitric acid, and even the actual cautery have 
been applied to the ends of the fragments after their exposure, by Cline, Bar- 
ton, Hewson, Norris, and others. 

Dr. Norris speaks very favorably of this plan of treatment, regarding it in 
obstinate cases, or in such as have long resisted the ordinary measures resorted 
to in the management of false joint, as the most powerful means of exciting 
the requisite irritation for the production of callus in both the bone and its 
periosteum, and at the same time not causing any very prolonged suppura- 
tion, which would tend to defeat rather than to further the osseous consolida- 
tion. 

In order to apply the caustic properly, the seat of the fracture must be 
exposed, the dense fibrous incrustation on the ends of the bone thoroughly 
divided, and the parts dried. The caustic is now applied to the denuded ex- 
. tremities of the fragments, the surrounding parts being at the same time 
protected from contact with the alkali or the acid employed. The wound 
should be packed with lint, and the parts placed in a state of entire repose. 
The caustic potash is considered by Norris to be the best agent for the cau- 
terization. 

After all these operations, it is necessary that the limb be put up in an 
apparatus which will maintain the fragments in a state of perfect rest. 


With such an array of operations, the reader may be embarrassed to know 
where to fix his faith. We very naturally refer to statistics to settle what is 
certainly, at this date, a very unsettled subject. I am satisfied that the mor- 
tality from operations of this nature is far greater than is generally supposed 
by the profession. I can recall quite a number of cases which I know to 
have terminated fatally, and which have never been placed on record. 

The most valuable paper ever written upon this subject is from the pen 
of Dr. George Norris, of Philadelphia, and has been referred to by sur- 
geons of almost every nationality: I compile from his recent work, en- 
titled “Contributions to Practical Surgery,” the following table of the 150 
cases : . 
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Of 46 cases in which the seton was employed, 36 were cured, 3 were par- 
tial cures, in 5 no benefit was experienced, and 2 died. Of these 46 cases, 13 
were in the femur, 9 of which were cured; 10 were in the bones of the leg, 
10 of which were cured; 16 were in the humerus, with 10 cures; 6 were in 
the forearm, with 6 cures; and 1 was in the jaw, with 1 cure. The average 
duration of the false joint in these cases was twelve months and twelve 
days. 
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In 38 cases resection was practiced, 24 of which were cured, 1 partially 
cured, 7 derived no improvement, and 6 died. Of this number, 12 were in 
the femur, of which 7 were cured; 6 were in the bones of the leg, 5 of which 
were cured; 12 were in the humerus, with 6 cures; 7 were in the bones of 
the forearm, with 5 cures and 1 improved; and 1 was in the jaw, with 1 cure. 
The longest duration of the fracture in the above cases was five years (the 
femur), and the shortest period ten weeks (the humerus). 

Of the 36 patients treated by pressure and rest, 29 were cured, 1 was par- 
tially relieved, and 6 received no benefit. Of this group, 13 were in the femur, 
with 9 cures; 7 in the leg, with 7 cures; 12 in the humerus, with 9 cures; 
and 4 in the forearm, with 4 cures. The average duration of the fracture in 
these cases was five months. 

In 11 cases the patients were subjected to the treatment by friction, all of 
whom were cured. 

In 8 cases treated by caustic, 6 were successes and 2 were failures. 

In 11 cases in which other methods were employed, such as iodine injec- 
tions and the hot iron, 7 were cured, 1 remained unimproved, 2 died, and in 
1 no result was given. 

The age was ascertained in 112 cases, and was as follows: 14 were between 
ten and twenty years, 53 between twenty and thirty, 21 between thirty and 
forty, and 24 over forty. 

In examining the cases tabulated by Dr. Norris, I find 25 in which the 
duration of the fracture varied from four to fourteen weeks, and which can 
scarcely be accepted as true cases of non-union, as it is highly probable that 
a large proportion of these were only instances of delayed union and would 
eventually have consolidated. 

The remarkable success of friction as compared with the other plans of 
treatment, namely, 11 cases and 11 cures, as the author remarks, is more 
apparent than real, as in 13 of the cases treated successfully by the seton 
and by resection, friction had been previously tried and failed. 

If the antiseptic plan of treating wounds should be found, on a larger ex- 
perience, to merit the confidence of the profession, the operation of resection 
will have been disarmed, in a great measure, of its danger, and might be 
practiced in many cases with excellent results. 

The conclusions deduced by Dr. Norris from the analysis of the 150 cases 
collected as a basis of comparison between the relative merits of the seton 
and of resection, are, that the seton is “safer, speedier, and more successful 
than resection or caustic; that it is least successful in the femur and the 
humerus ;” and that the danger from either plan increases with the size of 
the limb. 

The following tables of ununited fracture have been compiled for me by 
Dr. Frank Muhlenberg from various medical periodicals, and not only illus- 
trate every variety of treatment for the cure of non-union, but also give 
much interesting detail in connection with this subject. 
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Seat of 
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Ununited 


Bone. re tine: ge 0 Direction. g 5 si be a Operation, and how performed. 
Inferior max. | Not stated, Gunshot. Not stated. | M. | 32 | 41 months. | Scraping both ends. 
ss Not stated, a M. | Ad.| 4 months. Scraping ends, drilling them, and 
wiring together. 
Cg id oF rs M. | 29 | 5 weeks. Perfect rest, splints, and tonic treat- 
ment, 
rs 4 a7 “id M. | 50 | 5 months. | Drilling endsthrough mucous surface, 
“ Near symphy- $6 Oblique. M. | Ad.| 5 weeks. Drilling both ends, and op. repeatedl 
sis. , three times, at intervals of few days. 
a Near symphy- 2 Not stated. | M. | Ad.| 8 weeks. Perfectly fitting interdental splint. 
sis, 
i Line 2d in-| Double, com- Re M. | 27 | 5 weeks. | Wire around teeth, on both sides. 
cisors. pound, 
a Line of ca-| Double. Oblique. M. | 57 | 20 months. | Drilling both ends, and uniting byl ‘ 
nines. | silver wire. 
se Between ca-| Comminuted. | Not stated. | M. | Ad.| 4 months. | Rubberinterdental splintscrewed into 
nines, | teeth on each side, 
ae Bet. bicuspid) Double. Vertical. M. | 28  3months. | Drilling both ends on each side jaw, 
and canines, and drill left in. 
+ Bet. bicuspid) Jaw immovy-| Not stated. | M. | 13 | 3 months. | Drilling both ends and uniting by two 
and molar, able. copper nails, driven in, 
oa Body. Not stated. 4 M. | 26 | 5 weeks. Wire around bicuspid tooth, fastened 
to external pad. 
bs First molar. aes Transverse. | M. | 30 | 4 weeks. Hard rubber interdental splint. 
| 
oy Front of mas-) Compound. Oblique. M. | 50 | 9 weeks. Drilling the ends, and uniting by 
seter, ver wire. 
ie Front of mas-) Double. Not stated. | M. | 24 | Some wks. | Wiring teeth together, and interden- 
seter. tal splint. 
- Angle. Not stated. ai M. | 35 | Months. Scraping ends with strong needle; 
| pasteboard splints. ! 
Clavicle. Not stated. ce ‘ #3 M. | Ad.) Many years.) Seton. ; 
Scapula. Acromion Re Ks M. | Ad.| Not stated. | Several needles between ends of bone; 
process. firm bandaging. 
Humerus. Not stated. se sd M. | 70 | Gmonths. | Splints, firm pressure, and tonics. 

8 “ #6 “ M. | 70 | 7 months. | Seton, between ends of bone. 

1 bed C3 “ | M. | Ad.| 12 months. | Dissecting up periosteum, resection 
ends, drilling, and union by wire. 

ct KS S e F. | 50 | Weeks. Several needles, daily stirred aroun¢ 
between ends; galvanism, 

an * ae ta M. | 40 | 12 weeks. Resection, both ‘ends, and uniting by 
platinum wire. 

KY ni) re sed M. | 40 | 14 weeks. | Resection, both ends, with bone-plie 

ie s WY Oblique. M. | 37 | Some wks. | Seton, between ends, 

s Fe “4 Not stated. | M. | Ad.| 5 months, Seton, between ends, and splints. 

“i “ sd Oblique. M. | 21 | 6 weeks. Forcible friction of ends gto 
daily, for four days. rit 

“id = ey Not stated. | M. | Ad.) Weeks. Seton, between ends. 

“f ve i “ M. | Ad.| 12 months. | Drilling ends, and operation repe 
at intervals of several days. 

re bis she sé M. | 16 | 9 months. | Scraping ends with strong ne 
starch bandage. 

- s sd 43 M. | 49 | 12 weeks. | Trocar and canula pushed be 
ends of bone, and left in. 

%s - “= re M. | 51 | 15 months. | Seton, between ends of bone. 

- mt Compound. “ M. | 23 | 10 months. | Puncturing with needle, obliquely 
and breaking up interpose 
stance. 

ss e Not stated. “ F. | 39 | 2 months. Dextrine bandage ; pasteboard split 

bs ss Kd ie F. | Ad. | 214 years. maey 

he . s i M. | 47 onths, fieneotins of both ends of bone. 

- . sh ss M. | 47 | 24 years. | Resection of both ends, and unitin; 
them by silver wire. ; 

sid * * * M. | 24 | 3 months. | Rest and splints, 

3: st . * M. | 30 | 8months, | Acupuncture, with electricity. 

ss ne Mi 3 M. | 24 | 4 months. | Resection, and union by. silver 

ry : a od F. | Cd.| 4months. | Resection, three-fourths of an 
from one end; scarification 
other; union hy silver wines 

by * e Transverse. | M. | 6 | 15 weeks. | Tincture iodine | ane) 

Bes sig Compound, Not stated. | M. | 42 | 3 years. Two pegs were driven n, after 

comminuted, bach’s method. 


Fractures. 
Cut down Time Length 
_ No. on;orsubcu-| Sequele. | wire, etc.,| of Treat- | Result. Surgeon. 
tanecusly. remained. ment. 
1 | Cut down. | Notstated. |... 14 weeks. | Cured. C. Heath. 
| 
2 a: a Me 4 months.| 4 months. L E. 8. Cooper. 
RD idiacckarce-ckenve Fotis <3 Ldseesae ascanan 11 weeks. “ G. Buck. 
4 | Subcutan. We in hiMlsbecccuayeseste 7 weeks, * D. Hayes Agnew. 
= 5 43 325,05 Sea 6 weeks. * D. Brainard. 
(dl lear ssuel (ORION PYO=| -3..:.s0cc0cece 9 weeks. | Relieved. | B. H. Riggs. 
gressing.” 
Ma hosel ese secets Not stated. | 4 months.) Not stated! Cured. A. Watson. 
: 8 | Cut down. = 9 weeks. | 4 months. hs E. 8. Cooper. 
’ 
DD | cesses sseces cesses Fee Ricco acnasses 3 months. s T. B. Gunning. 
10 | Cut down. 8 15 days. | 6 weeks. “ E. R. Bickersteth. 
Lower nail | Upper nail) 5 weeks. es Si 
rem’d in. 22 days. 
NOt stated. | ......c0ccecsds 5 weeks. ae Wormald. 
rh an EPR CE CO soees| 3 WeeKS, D. R. Silver. 
Cut down. ¢ 4 weeks. | 6144 wks. e: R. A. Kinlock. 
- Pysemia. |....... sevasete 13 days. | Died G. Darby. 
Subcutan. | Virulent va- |............... 2 weeks. “ J. Miller. 
: riola. 
Not stated. | Not stated. | Several Some wks) Cured. B. Brodie. 
; weeks. 
Subcutan. | Supposed os-| Notstated bi Relieved. | W. J. Moore. 
sification. 
Sisae seccssceseees| NOt Stated. |.............-:| 4 weeks. | Failed. B. Vallance. 
Subcutan, | Free suppu-|.14 days. | Notstated| Cured. s 
ration. 
Cut down. | Not stated. | Notstated a ee M. Demarquay,. 
Subcutan. o, olay Sal ee a Ra 6 weeks. = W. J. Moore. 
Cut down. | Pyzmia. Notstated| 5 weeks. | Died. Busk. 
sececnse -| Not stated. |...............) 8 weeks. | Cured. J. Spence. 
ae 2 months.| 214 mos. " M. Baroni. 
“| Abscess. 3 weeks. | 11 weeks. oe T. H. Babington. 
se csceseesececeees Not stated. |...............| 6 weeks, a M. Biagnini. 
* Result, all; 2 weeks. | Some wks! Relieved. | D. Prince. 
thatcouldbe 
expected.” 
A OUELSLCG Bit eae 8 weeks. | Cured. J. C. Stone. 
DRPETE MUCHOS || casesuvesa..cns 2 months. * G. Y. Heath. 
“Ossification| 4 days Notstated| Relieved. | J. Adams. 
going on.” 
Free suppu-| 10 days. . be i 
ration. 
THOU BEALOG, | eoassseccesen+s 5 weeks. bie J. Miller. 
Pxtiesistenssaiens = Notstated| Cured. A. L. M. Velpeau. 
.) Seca ee id 9 weeks. Ae Mis 
ao 6 months.} Failed. & 
bg SO Met Ul NScamnaes sonawee 4 months. sf oe 
pugs ssvatvesoece is veaucnescssseee] 21 Wooks. | Cured. J. Syme. 
Subcutan, ‘ Seasaaeiees<es Notstated « ‘N.Y. Hospitals. 
Cut down. 4 5 weeks. 2 Relieved. er 
“ 13 days. “ “ “ 
Geacwacktcasseneod ibs sssseccesesacse| O WEOkKS,..| Cured. J. Paul. 
Abscess. 4 days. 5 weeks. = o 


: UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Previous 
Treatment. 


Not stated. 


“ 
“ 
“ 
“ 


“c 


Pressure. 


Not stated. 


“ 


Resection. 


Not stated. 


“ 
“ 


Seton, fric- 
tion. 
Not stated. 


Drilling, 
friction. 
Not stated. 


“ 


c 
“ 


Work quoted from. 


London Med, Times and 
Gaz., Vol. i., 1863. 

Philada. Med. and Surg. 
Reporter, June 14, 1862. 

Trans. New York Acad. 
Med., vol™., 1847-57. 

Records Surg. Wards in 
Pennsylvania Hospital. 

Trans. Amer, Med, Assoc., 
vol. vii., 1854. 

Southern Jour. Med. Sci., 
May, 1867. 

Edinburgh Med. and Surg. 
Jour., vol. ]xi., 1844. 

New York Amer. Med. 
Times, Aug. 17, 1861. 

New York Med, Jour., vol. 
iv., 1866. 

London Medico-Chirurg. 
Trans., vol. xxxi., 1848. 


London Medico-Chirurg. 
Trans., vol. xlviii., 1864. 
London Med. Times and 
Gaz., vol. i., 1863. 
Philada. Med. and Surg. 
Reporter, April 26, 1873. 
Amer. Journal Med. &ci., 
July, 1859. 
Boston Medical and Surg. 
Jour., Aug. 19, 1869. 
Edinburgh Monthly Jour. 
Med. Sci., vol. ii., 1847. 
Brodie’s Lectures on Pa- 
thology and Surgery. 
British Med. Jour., July, 
1859. 
Trans. Provin. Med. and 
Surg. Assoc., 1850, 
Trans. Provin. Med. and 
Surg. Assoc., 1850. 
L’Union Médicale, 1867. 


British Med. Jour., July, 
1859. 
London Med. Times, vol. 
xiii., N. S., 1856. 
London Med. Times and 
Gaz., vol. i., 1872. 
Bullettino delle Scienze 
Mediche, Jan. 1842. 
Dublin Jour. Med. Sci., 
vol. xli., 1866. 
Gazette des 
Nov. 25, 1847. 
Chicago Med, Examiner, 
Dec. 1863. 


Hopitaux, 


Chicago Med. Jour., May, 
1861. 


London 
1855. 
London Med, Times, vol. 

ii., N. S., 1851. 
London Med. Times, vol. 
ii., N.S., 1851. 
Edinburgh Monthly Jour. 
Med. Sci., June, 1848. 


Lancet, Sept. 


Velpean’s Surgery. 
Velpeau’s Surgery. 
Gazette des Hodpitaux, 
Jan. 13, 1846, 
Gazette des 
Jan. 13, 1846. 
Observations in Clinical 
Surgery (J. Syme). 
Malgaigne on Fracture 
(Packard), p. 261, 1859. 
Malgaigne on Fracture 
(Packard), p. 255, 
Malgaigne on Fracture 
(Packard), p. 255, 


Hopitaux, 


Conservative Chir., p. 291. 
Gtinsburg’s Zeitschrift 
Klin. Med., i. p. 142. 


44 | Humerus. 


45 
46 


47 


79 


Bone. 


“ 


“ 


“ 


“ 


“ 


AND DISEASES OF THE OSSEOUS SYSTEM. 


Upper third. 


“ 


“ 


“ 


“ 


“ 


a“ 


INJURIES 
Seat of Original Page 
Fracture. Character. Direction. 
Not stated. Not stated. Not stated, 
43 Gunshot. bed 
es Not stated. ee 
a Compound, ss 
Cs Comminuted. bd 
'* Not stated. s 
“ “ee “ 
“ “ “ 
“ “ “ 
“ oe “ 
oe “ “ 
“ “ “ 
“ “ “ 
“ee “ “ 
e “ “ 
“ “ “ 
oe “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
t7 “ “ 
| Surgical neck, os “ 
"a x Oblique. 


“ 
Not stated. 
“ 
“ 


“ 


Sex. 


= FE 


Cae eo ek ee ee ee 


BRA RR 


= 


ae el) 


> - 


Time it had 
existed. 


12 months. 
Not stated. 


.| Long time. 


5 months. 


414 months. 


.| Not stated. 
.| 12 months. 
.| Not stated. 


“ 


.| 10 months. 
-| 18 months. 


3 months. 


-| Not stated. 


“ 


.| Several 


months, 


.| Not stated. 


16 months. 


-| Not stated. 


“ 


21 months. 


14 months. 
14 weeks. 


6 months. 


3 months, 
614 months. 
35 months. 
3 months. 
4 months. 


6 months. 


28 weeks. 


9 months. 


ar 


Un 


Operation, and how performed, ‘ 


Two pegs were driven in, after D 
fenbach’s method. a 
Three pegs were driven in, after Dief- 
fenbach’s method. 
H. H. Smith’s apparatus,—retaining 
fracture nearly immovable, but al- 
lowing motion at elbow-joint. 
Seton, between ends. 


i 


“ “ “ 


n 

Irritating false joint, with aspatula, 
Resection. q 
“ 4 


“ 


“ 


Resection of upper end. 


Seton. 


“ 


“ 


“ 


Resection of both ends. 


Resection, drilling, and uniting en¢ 
by thread. : 

Stirring up the interposed mass ; 
steel screws introduced th en 

Resection of both ends, ; 


Resection. 


Resection of both ends, and 
screw placed in end. 
Scarification of both ends; st 
bandage. ’ PANE 
H. H. Smith’s apparatus,—retaii 
fracture nearly immovable, but 
lowing motion atelbow. 
Drilling both ends; bandage of pl: 
ter Paris. ‘0 
bile ends; uniting them b 
iron wire. wrut tae 
Resection of lower fragment; ste 
screw placed in each end. ; 
Firm pressure, and iron splint. 


Compression to utmost, and splin 
Forcible friction of ends together. 


Seton between ends, and firm 3 _ 


Plaster Paris dressing, and recu 
position. : 


Fractures. 


Cut down 
No. on;orsubcu- 
taneopsly. 


44 | Subcutan. 
45 


“ 


seneeeneee 
Eg 


AT | Subcutan. 
48 
49 | Cut down. 


“ 
fi be 
i 
be as 
i, P 
oot " 
os} « 

59 | Subcutan, 
‘ 
* 
- 

Cut down. 


4 6 5 | Subcutan. 


66 | Cut down. 
mey “ 
7 “ 
: 9 “ 
10 “ 
72 | Subcutan. 
* ra “ 
74 Cut down. 
P io eee ee eee 
Subcutan. 


| Ae ee eeeeeeneee tee 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


755 | 


Time Length 
Sequele. j|wire, etc.,| of Treat- | Result. Surgeon. Pana 
remained.| ment. | 

Consider’ble 5 days. 5 weeks. | Cured. J. Paul. Not stated. 

inflam’tion. | 

Moderate | 6 days. Notstated) Failed. bs & 
inflam'tion. 

ONGE SESEGG, I-50. secasecsdes bs | Relieved. | C. W. Ashby. bi 

be 8 days. 7 weeks. | Cured. Jobert (de Lam- ie 

balle). 

Amputat’n. | Notstated| Notstated| Failed. Jobert (de Lam- " 

' balle). 

Not stated. |...... tadaadens Me Cured. J. Hunter. a6 

ROP tists cc canniatns o Failed. J. Bell. a 

ae & Cured. “¢ & 

SRP UREL cen ete areaduas Genta 2 Dupont. « 

ee reepeey ....| 18 mos, Failed. A. Hewson. s 

SE ccc nacacucecnes Many Ki Me + 

months, 

Se To Rinecails atiieias Notstated s J. H. James. x 

LS Dn eee eee 8 months. “ Macmurdo. Seton twice. 

Li pull’ (|e ASR earner 2 months.| Cured. Chelius. Not stated. 

pina Ji \ancvaroseses<o Notstated)| Failed. Moreau. os 

a Notstated si Relieved. | Hornier. “ 

“ “ “ Failed, “ “ 

“ “ “ Relieved. | Béclard. 5 

ee = - Failed. Not stated. bi 

Bene) Uae eaveeanens 3 months.| Cured. R. L. Williams. Be 

= 20 days. | Notstated| Failed. Flaubert. x 

“Cure going 5 weeks, | 7 months.| Relieved. | B. Langenbeck. ie 

on. 

Not stated. |.......... «..| Notstated| Cured. C “ 

“ cursceeeeeeee| O14 mos. | Failed. Von Walther. Tincture of 
iodine. 

Med byrascecavchenss 33 days. | Cured. Fawdington. Not stated. 

ae 4 days 3 months.| Failed. W. Busch. < 

DE et aa diasecansonsee 1114 mos. | Cured. Wutzer. < 

Union pro- |........ pvekeee Notstated| Relieved. | G. Dock. es 

gressing. 

GE) 220 Bl ec Failed. Dr. P—. - 

Kg 3 months.| 3 months.) Cured. J. T. Hodgen. Drilling and 

met. spikes. 
oh 22 days. | Notstated| Failed. B. Langenbeck. Not stated. 

SF 10 Dl cessceeessossas 4 weeks. - Not stated. te 

OF taht disil ces desis 'shesdes 2 months. st be Immovable 
splint. 

Ci SS Sunil SRR eae 2 weeks. ne B. Cooper. Immovable 
splint 
and press- 
ure. 

Slight in- | Notstated| 1114 wks. s ¢ Immovable 

flammation. splint, 
pressure, 
and fric- 
tion. 

Not stated. |...... ececeveee| 4 Weeks. = #3 Immovable 
splint, 
pressure, 
friction, 


and seton. 


Work quoted from. 


| 
| 
| Giinsburg’s Zeitschr. Klin. 
Med. i., Beob. 97, p. 301. | 
| Giinsburg’s Zeitschr. Klin. | 
Med.i., Beob. 19, p. 158. 
American Jour. Med. Sci., 
Jan. 1855. 


Gazette des Hoépitaux, 
1850, p. 434. 

Gazette des Hodpitaux, 
1851, p. 14. 


London Med. Gazette, vol. | 
xiii., 1834, p. 58. 

Surgery (Allan’s), vol. ii. | 
p. 88, 1821. ' 

Princi ples Surgery, vol. ii. | 
p. 20. (London.) 

Archives Gén. de Méd., t. | 
ii. p. 628, 1823. 

Amesbury on Fractures, 
p. 160 ' 

Amesbury on Fractures, ' 
p. 160. 

Trans. Prov. Med. & Surg. 
Assoc., vol. viii., 1840. 
Chelius’s Surgery, vol. i. | 

p. 588 (1847). j 
Chelius’s Surgery, vol. i. | 


p. 439 (1843). 
L’Emploi de la Résect. des | 
Os, p. 72, 1816. 
Seige 3 Med. Operat., t. | 
i. p. 532. 


Velpeau’ s Med. Operat., a 

i. p. 532. } 

Vallet, Consid. sur Non- | 
Consold. Fract. des Os | 
longs, 1817. 

Sabbatier Med. Operat., t. | 
iv. p. 462, 1824. (From ! | 
Gurlt’s Surgery. ) 

Provin. Med. and Surg. | 
Jour., p. 548, 1851. i 

Malgaigne’s Surg. (Frac- } 
tures), p. 316. } 

Deutsche Klinik, p. 264, | 
1854. } 

Med. Chirg. Zeitung, Bd. 
ii p. 350,1820. 

Weber, in Chirg. Erfahr. 
u. Unters., 1859. (From } 
Gurlt’s Surgery. ) 

J. C. Neild, Diss. d. pseud. # 
que os frac. seq., p. 16, || 
1839. 

Weber, in Chirg. Erfahr., } 
1859. (Gurlt’s ae | { 


jan, 1855, 


St. Louis Med. and Surg. | 
Jour., Nov. 1869. 4 

St. Louis Med. and Surg. | 
Jour., Nov. 1869. 

B. Langenbeck’s Klinik. | 
(Gurlt’s Surgery.) 

Guy’s Hospital Reports, | 
vol. ii., 1837. 

Guy’s Hospital Bevonie| 
vol. ii., 1837. 

Guy’s Hospital Report, 
vol. ii., 1837. 


Guy’s Hospitai Reports, 
vol. ii., 1837. 


. 
Guy’s Hospital Reports, 
vol. ii., 1837. 


\ 
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756 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 
‘ 
Seat of Original i eae 4 | © | Time it had | 

No. Bone. Fracture. Character, | Direction. &|2| existed, | 
- 80) Humerus. Upper third. | Not stated. Not stated. | F. | 28 | 104% mos. 

i} 

81 ut ‘s 43 Ke M. | 37 | 7 months. 

82 eS . af 2 M. | Ad.| Some mos. 

83 es + 4 Oblique. M. | 30 | 4 months. 

84 - 3 Simple. es M. | 59 | 5 months. 

85 ag fe Not stated. Not stated. | Cd.| 11 | 6 months. 

86 xe ps al a Cd.| 11 | 8 months. 

87 ~ June. of upper | Comminuted. 6 M. | 41 | 11 months. 
and middle 
thirds, 

88 sy Junc. of upper | Compound. ee M. | 40 | 3 months. 
and middle 
thirds. 

89 Ee Junc. of upper | Not stated. * M. | 24 | 12 months. 
and middle ; 
thirds. 

90 & June. of upper 3 x M. | Ad.) 4 years. 
and middle 

* thirds, 

91 Re Middle third. 4 os M. | 35 | 7 weeks. 

92 45 EF Comminuted. Se M. | 24 | 8 months. 

93 " eA Simple. 3 M. | 47 | 4 months. 

94 ru de ip Re M. | 47 | 514 months. 

95 Pe “6s re be M. | 47 | 64% months. 

96 s 3S Not stated, 3 M. | 20 | 3 months. 

97 33 + re Oblique. M. | 15 | 10 months. 

98 4 Comminuted. | Not stated. | M. | 31 | 12 months. 

99 * a Simple. 33 M. | 28 | 13 weeks. 

100 ae 33 S we M. | 28 | 5 months. 

101 he <2 Compound, - M. | 18 | 6 months. 

; comminuted. 

102 oe “ Compound, “4 M. | 20 | 21% years. 
comminuted. 

103 fed ig Compound, ‘ed M. | 22 | 3% years. 

comminuted. 

104 - a Compound, * M. | 23 ) years, 
bi comminuted, 

105 re Middle. Not stated. 2 M. | 68 | 7 weeks. 
106 “ «“ “ “ F. | 32 | 7 weeks. 
107 i ie = s M. | 29 | 9 months. 
| 108 “« Ci Compound. 6 F. | 22 | 6 weeks. 


| Ptyalism, and leathern girth. 


abner? ‘ ; 
tial ? 


Operation, and how ow 


Resection of both ends, by 
bone forceps. 
Resection of both ends. 


Drilling both ends, and repea 
operation, in ten days. 
Drilling, with Pancoast’s screw 
gimlet, and this left in. 


Immovable dressing, by use of st: 
bandage. 
Firm pressure by ‘ Grande Cuire 


Periosteum dissected wp for an in 
ends resected, drilled, and 


together, 
Seton. 
Seton, and starch bandage. 
“ “ “ 


Drillng upper end of lower frag 
ment; gutta-percha splints. = 
Resection of both ends, drilling the 
and uniting them by gold wire. 
Hydrarg. chlor. mit. for {0 days, u 
ptyalism was produced, 
Blisters. 


Seton. 


Drilling both ends, and repeating 
three weeks, 

Scraping ends, and a dossil of I 
left in wound. 

Periosteum reflected for an inch, et 
resected, drilled, and wired. 

Drilling each end. 


Periosteum reflected, ends re 
drilled, and wired by silver-p 
copper wire. 1g 


Resection of both ends;_ 
ends united by wire. ‘ 
Periosteum reflected, and ends 1 


sected, 
Periostenm reflected, ends e 
drilled, and wired together. 


Periosteum reflected, ends 

han nga Vr foto 
splints, tonics, and country a 
Immovable apparel, fm 
Starch bandage. 


Sh MRE HES ng 


UNUNITED FRACTURE, 


. 


OR PSEUDARTHROSIS. 
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Cut down Time Length 
on;orsubcu-| Sequels. | wire, etc.,| of Treat- | Result. 
taneousl). remained.) ment, 
Raa adaieedcwuctans Salivation |...............) 4 weeks. | Cured. 
for 6 days. 
— 81} Cut down. Nof stated. |...... eeserans 6 weeks. se 
\} Js Bo Be eee Notstated by 
> 83 Subcutan. PATE a Te eehiens cosh 6 weeks. 
84 “ “Patient had) 45 days. | 18 weeks.| Failed. 
@ attack of 
hemiple- 
gia, and 
callus, 
which 
was pro- 
gressing, 
degen- 
erated.” 
2 een NOt Btateds)/\aius.s...0.0.5. 6 weeks. bis 
ie t os Nedaveds’ Pm seat leedenavasaocece 3 months.| Cured. 
Cut down. | Suppuration| 5 months.) 5 months. & 
Subcutan. | Not stated. | 8 days. 3 months. s 
- sf 10 days. |'8 weeks. aed Son 
ES a Notstated| Not stated ¥ 
Cut down, eecen OM risgics uae 6 weeks. be 
a 6 3 mouths.| 3 months. as 
Rtnrisceede ein ben post Giath giee funni 3 weeks. | Failed. 
Meestaasy sceuecicns ie atk <add eee eoPe ere 3 weeks. 
Subcutan. | Profuse 4 weeks. | 4 months.| Cured. 
suppuration. 
beh © J. CE Gos Ol an 6 weeks. bts 
Cut down. oo 7 days 4 weeks, be 
bi SG 8 weeks. | 3 months. bg 
Subcutan. PSC <5 9heuces nose 7 weeks. | Failed. 
100 | Cut down. | “Divided 5 months.| Cured. 
‘ musculo- 
spiral 
nerve, 
tied by su- 
ture. Mo- 
tion and 
» sensation, 
’ perfectly 
restored 
_ to hand.” 
hi Not stated. | 2 weeks. | Some wks} Failed. 
$ ST MATE Woda a scccves <3 4 months. FE 
fe SHRGDTOIGy FUdedice2ceccess 34% mos. 6 
partially 
consoli’ed 
_ joint, 
after 2144 
months.” : 
S POMIOMOR TO Pica ccccccees. 3 months.| Cured. 
: shorting” 
Ptiveséddsacucceessse|) NOL Stated. |...... baeaaiene 45 days. | Died. 
6 Pick Satisies BIA hieeabkeeescces 4 weeks. | Cured. 
Mideasesencseseel er) QAOW, DUE) 26i)....0060c0 4 months.| Relieved. 
; not osseous” 
Bpaceias duc veuse Not stated. |...............| 4 months.) Failed. 


Surgeon. 


| B. Cooper. 


J. Fife. 
T. Wakley. 
D. Brainard. 


J. H. Brinton. 


M. Bonnet. 


“ 


Hi. J. Bigelow. 
Jobert (de Lam- 
balle). 


Nélaton. 


F. H. Hamilton. 
J. Crosby. 
Not stated. 
G. Buck. 

“ 
R. D. Mussey. 
E. Davies. 
H. J. Bigelow. 
Not stated. 
H. J. Bigelow. 


Not stated. 
H. J. Bigelow. 


ee 


J. Nichols. 
W. B. Page. 
Not stated. 


a“ 


Previous 
Treatment. 


Immovable 
splint, 
pressure, 
friction, 
and seton. 

Splints. 

Not stated. 


“ 


“ 


“ 


Starch 
bandage. 
Resection. 


Not stated. 


“ 


Resection. 
Ptyalism. 
Ptyalism, 


and blisters. 
Not stated. 


ce 


* Various 
measures.” 
Not stated. 


Drilling. 


Not stated. 


Resection, 
wiring. 

Resection, 
wiring. 


Resection, 
wiring. 
Not stated. 


“ 
“ce 


Work quoted from. 


Guy’s Hospital Reports, 
vol, ii., 1837. 


Provincial Med, Journal, 
Dec. 16, 1843. 

Dublin Medical Press, 
1858. 

Chicago Med. Jour., Sept. 
1855, 

Per letter to D. Hayes 
Agnew, 


Gazette Médicale, Sept. 
1839, 

Gazette Médicale, Sept. 
1839. 

Boston Medical and Surg. 
Jour., May 16, 1867. 


Gazette des 
p. 409, 1840. 


Hopitaux, 


Gazette des 
p. 492, 1853. 


Thése, De la Consold. 
Fract., 1853, by F. Jo- 
lians. 

Buffalo Med. Jour., Aug. 
1854, 

North American Med.- 
Chir. Rey., July, 1558, 
New York Med. Times, 

Oct. 1851. 

New York Med. Times, 
Oct. 1851. 

New York Med. Times, 
Oct. 1851. 

Trans. Amer. Med. Assoc., 
vol. vii., 1854. 

London Lancet, vol. i., 
Feb, 1859. 

Boston Medical and Surg. 
Jour., May 16, 1867. 

Boston Medical and Surg. 
Jour., May 16, 1867. 

Boston Medical and Surg. 
Jour., May 16, 1867. 


Hoépitaux, 


Boston Medical and Surg. 
Jour., May 16, 1867. 

Boston Medical and Surg. 
Jour., May 16, 1867. 

Boston Medical and Surg. 
Jour., May 16, 1867. 


Boston Medical and Surg. 
Jour., May 16, 1867. 

St. George’s Hosp. Reports, | 
vol. iv., 1869. 

London Medico-Chirurg. | 
Trans., vol. xxxi., 1848. | 

London Medico-Chirurg. 
Trans., vol. li., 1868. 

Gazette Médicale, June 25, 
1842. 
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‘INJURIES 


AND DISEASES OF THE OSSEOUS SYSTEM. 


_ Bone. 


Seat of 
Fracture. 


Original 
Character. 


Humerus. 


Middle. 


“ 


“ 


“ 


Compound, 


“ 


Simple. 
“ 
Compound. 
“ 
“ee 


“ 


“ 


Compound, 
comminuted. 
Comminuted. 


Not stated. 


“ 


“ 


Simple. 


““ 


Compound. 


“ 
Not stated. 
“ 
“ 
ia 


“ 


Compound, 
comminuted. 
Simple. 


oe 


Direction. 8 
Not stated.  F. 
* F. 
he M. 
é M. 
# M. 
“ M. 
is M. 
“ M. 
a M. 
ae M. 
M. 
“g F, 
* M. 
. M. 
ot M. 
<i M. 
z M. 
2 M. 
ie M. 
ia M. 
mh M. 
% M. 
. M. 
# M. 
x M. 
Mg M. 
a M. 
. M. 
4 M. 
4 M. 
“3 F. 
* F. 
e M. 
u M. 
Oblique. M. 
“2 M. 
we M 


Not stated. | M. 
“ M. 


woe a lial 


Ununitec 


Ad. 


29 
Ad. 


Time it had 
existed, 


6 months. 


11 months. 


9 weeks. 

5 months. 
11 months. 
15 months. 
18 months. 


3 years. 


38 months. 


12 months. 


21% years. 


.| 7 months. 


13 weeks. 
3 months. 
5 months. 


9 months. 


.| Not stated. 


7 months. 
20 months. 
7 months, 
8 months. 
27 months. 
11% mos. 
6% months. 


.| Not stated. 


8 months. 
12 months. 
15 months, 
414 months. 
6 months. 
4 months. 
11 months. 
12 months. 
18 months. 
-6 weeks. 

9 weeks. 

3 months. 
8 months. 


3 months. 


Operation, and how performed, 


Seton between ends, and starch b 
age. 
Seton, between ends, 


Scraping ends with knife, and splint 

Resection of both ends; starch b 
age. 

Seton, between ends of bone. 


Forcible friction of ends together, 
blistering. 
Resection of each end. 


Ends split by strong bone forceps, 
partially resected. 


Periosteum reflected, ends resected, 
drilled, and wired by silver wire 
Also external apparatus, to force 
ends together. ot 

Periosteum reflected, ends res 
drilled, and wired together. 

Periosteum reflected, ends resecte¢ 
drilled, and wired to; ether. 

— friction of ends ; pasteboar 


a 
f 


Resection of both ends, 
Plaster Paris bandages, and sontelt 

Seton of double wire, between bones 
Resection of both ends of bone. 4 


“ “ “ “ 


“ “ aa “ 


Resection ends, drilling, and sag 
by copper wire. 
Drilling ends, and five wire peg 
driven in. 
Resection, and union by lead wire, 


Resection of lower fragment, and t 
screws pli in. 
——— og both ends, and s 
placed i 


Paes of both ends. 
“« “ “ 
“ “ “ 
“ “ “ 


Resection of both ends; divided nervy 
united by platinum wire. : 

Rest, rectangular splint, and st: 
bandage. 

Resection of both ends by bone E 
starch bandage a 

Drilling both ree) and two ivory pe 
driven in. 7 

Drilling both ends, and two ivory pe 
driven in. 

Drilling both ends, and two iyo 
driven in. 

Drilling both ends, and two ive 
driven in. 

Drilling both ends, and 
fourteen days. 

Seton. SS. 


Resection both ends of hone. 


Drilling both ends, and repeated iy 
times, every ten days. 


Drilling ends, and repeated four tin 
every fourteen days. A 


j:tiig 


UNUNITED FRACTURE, 


* 


OR PSEUDARTHROSIS. . 


Fractures. 
Cut down Time Length 
' No.|on;orsubcu-| Sequelae. | wire, etc., of Treat-| Result. 
taneously. remained.) ment. 
109 | Subcutan. | Not stated. | 8 days. 4 months. | Failed. 
; 110 s © 15 days. | 7months.| Cured. 
pitt bs PEL k di catvcanenuannes 5 weeks. | Failed. 
1: Cut down. PN ot Pecrccaseecasaas 4 months. | Cured. 
Subcutan. s 4144 mos. | 4144 mos. | Failed. 
Bisaceatusl acess “ 11 weeks. s 
Cut down. * 6 months. ce 
se 2 2a Rag) eee SS 4 weeks. s 
sg - 4months. | 5months, | Cured. 
“ Suppuration| 414 mos. | 6 months. $8 
« Abscess. 4 months. | 4months. Ss 
2 eee esecesecee| NOt Stated. |...............| Some Failed. 
Cut down. | Dysentery. |.... .......... Peon Died. 
Bifaxccsessceoe-.-o-.| NOt Stated. seseseeee| 644 wks. | Failed. 
Subcutan. | Severe in- | Notstated) 4months. S 
flammation. 
Cut down. | Not stated. |............... 2months. | Cured, 
BOPP a Wiaklandecansess Notstated| Failed. 
bs Meas cagieaee ee 5 weeks. be 
bemoan (Pe Senor Reaess 4 months.) Cured. 
Erysipelas. | 5 months. | 5 months. 5 
ee ckces aecadtves | 1 -CGYa. 35 days. ss 
Violent fe- | 8 days. 8 weeks. | Failed. 
“ Probably 4 weeks. | 10 weeks. | Relieved. 
cured,” 
PEGE STATOR? [eco c.ccc0.c.... 3 weeks. | Cured. 
LP at Serer aera Notstated a 
(ios) kas eee Lo - 
SEM ST ay ecandaas on 10 weeks. bi 
“r Reesdséswncee«| 4° WOOKE. a 
eae . Re stra 6 weeks. | Failed. 
af Midacaedosiess Some wks. |. Cured. 
e 20 days 4months. | Failed. 
= seeeseeee| 9 MONths, vs 
Abscess. 13 days 12 weeks. | Cured. 
= 4 days. Notstated bd 
NOU Stated. | 20 0..0c00.s000 3 weeks. | Failed. 
- 16 days 16 days. bs 
G Nacsedeesaxsess 7 weeks. us 
“Left hos- |...............| 8 weeks. | Relieved. 
pital.” 
Not stated. |...............| 5 months, | Failed. 


Surgeon. 


M. Roux. 


M. Maisonneuve. 


‘ 
Not stated. 
G. Buchanan. 


Not stated. 


“ 
“ 


H. J. Bigelow. 


E. Warren. 
Not stated. 


W. Ferguson. 


“ 


Steinheim. 


J. Hamilton. 
8. A. Cusack. 
J. Erichsen. 


B. Langenbeck. 


“ 


“ 


Langenbeck. 
Jos. Jordan. 
H. Hill. 

F. Esmarch. 


J. Spence. 


“ 


J. Birkett. 


“ce 


Dieffenbach. 


“ 


M. Gunn. 


“ 


D. Brainard. 


C. J. Langenbeck. 


Previous 
Treatment. 


Starch band- 


age. 
Starch band- 

age and 

seton. 
Not stated. 


Scraping. 
Not stated. 
Seton. 


Seton and 
friction. 
Seton, fric- 
tion, and 
resection. 
Seton, fric- 

tion. re- 
section. 


Not stated. 


Immovable 
dressing. 

Immovable 
dressing, 
and seton. 


Ivory pegs. 
Starch band- 


age. 
Not stated. 


Ivory pegs. 
Not stated. 


“ 


“ 


Ivory pegs. 
Not stated. 


“ 


Immovable 
dressing. 
Not stated. 


Drilling and 
pegs. 

Not stated. 

Seton, etc. 

Not stated. 

Drilling. 

Drilling and 


seton. 
Not stated. 


“ 


Work quoted from. 


Gazette Médicale, June 25, 


1842, 
Gazette Médicale, June 25, 


London Lancet, June, 
1866. 
London Lancet, June, 
1866. 


Boston Medical and Surg. 
Jour., May 16, 1867. 
Boston Medical and Surg. 
Jour., May 16, 1867. 
Boston Medical and Surg. 
Jour., May 16, 1867. 
Boston Medical and Surg. 
Jour., May 16, 1867. 


Boston Med. and Surg. 
Jour., May 16, 1867. 


Boston Med. and Surg. 
Jour., May 16, 1867. 

Boston Med. and Surg. 
Jour., May 16, 1867. 

Boston Med. and Surg. 
Jour., Aug. 18, 1859. 

Reports Gen. Hosp. Vienna, 
1857. (Gurlt’s Surgery.) 

London Lancet, vol. ii., 
1860. 

London Lancet, vol. ii., 
1860. 

London Lancet, vol. ii., 
1860. 


Med. Zeitung Vereins. f. 
Heilk. in Pract., 1834, p. 
210. 

Dublin Quart. Jour. Med. 
Sci., vol. xxvi., 1844. 

Dullin Hospital Gazette, 
vol. iv., 1857. 

British Medical Journal, 
Noy. 1859. 

B. Langenbeck’s Klinik. 
(Gurlt’s Surgery.) 

B. Langenbeck’s Klinik. 
(Gurlt’s Surgery.) 

B. Langenbeck’s Klinik. 
(Gurlt’s Surgery.) 

Neue Bibliothek f. 4d. 
Chirg., Bd. i., 1815, p. 94. 
(From Gurlt's Surgery.) 


Med. Chirurg. Zeitung, Bd. 


ii. p. 350, 1820. 
London Med. Times and 
Gaz., N.S.,vol. viii., 1854. 
British-American Jour. 


Med. and Phys. Sci., 1849. 


Deutsche Klinik, p. 236, 
1858. 


Edinburgh Med. Jour., 
July—Dec. 1866. 
Edinburgh. Med. Jour., 


July-Dec. 1866. rm 

London Lancet, vol. i., 
May 25, 1867. 

London Lancet, vol. i., 
May 25, 1867. 

Casper's Wochenschrift, p. 
733, 1846. 

Casper’s Wochenschrift, p. 
733, 1846. 

Detroit Med. Independ- 
ent, Feb. 1857. 

Detroit Med. Independ- 
ent, Feb. 1857. 

Detroit Med. Independ- 
ent, Feb. 1857. 

Chicago Medical Journal, 
Sept. 1858. 

Chicago Medical Journal, 
Sept. 1858. 


— 
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= 


Bone. 


Humerus. 


“ 


“ 


“ 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


| 


“ 


Junction of 
middle and 


lower thirds. 


Seat of Original 
Fracture. Character. 
| Middle. Not stated. 
“ “ 
\ 


“ 


“ 


“ 


Simple, com- 
minuted, 
“ 


Not stated. 


“ 


iid 


Compound, 
Not stated. 


Compound. 


Not stated. 


iia 


seeeee SOO RRR Ree nee eee | ween ee eeeeeneeeeee 


Aenean eee eeeneenenees | seeeee tee eee enews 


Not stated. 


Overlapped. 


Not stated. 


6 eT: 


Direction. 


Not stated. 


“ 


Oblique. 


Not stated. 


Oblique. 
Not stated. 


“ 


Oblique. 


Not stated. 


Not stated. 


“ 


be 


21 


Time it had 
existed. 


. | 844 months. 
. 144% months. 


314 months, 


Not stated. 
10 months. 


4 months, 
5% months. 


8 months. 
15 months. 
18 months. 
Many mos. 
3 months, 


2 years. 


6 weeks, 
17 weeks. 
4 years. 

4 months. 
Some mos. 
4 months. 
8 months. 
8 months. 
12 months. 


5 months. 


6 months. 


12 months. 
8 weeks. 
3% months, 


8 months, 
6 years, 


6 months. 

12 months. 
11 months. 
12 months. 
14 months. 


27 weeks. 


3 months. 


Ununi 
Operation, and how performed. — 


Seton between ends, and splints. 


Resection of both ends, and s 
bandage. 


a 


Forcible friction of ends, daily, for ¢ 
week, and then, every other day, fo’ 
another week. 

Seton, between ends of bone. 


Resection of both ends. 


Forcible friction of ends togethers e 
= in four weeks; starch k 


Botan: between ends; starch b 


Seton, between ends of bone. 


“ “ “ “ 


Resection of ends; drilling, and w 
them together. 
Seton, between ends. 


Seton of horse-hair, 


Seton, between ends; tin splint, ¢ 
wards gutta-percha ala: 2 


Forcible — and longitu 
pressure 
Friction, and starch bandage. 


Resection of ends; drilling, and 
ing them together, 

os s adjuster for fractured c 
cle i 

Overlapped ends transfixed by gim 
which was left in. bs 

Drilling both ends, and 
operation in twelve days. 

Resection of both ends. 


Resection of both ends ; starch 


age. 
Rest; starch bandage; 
splints. 


Chiseling off ends of each fi 
Forcible friction of ends togett 


v4 yy 


Immovable dressing of plaster 


Drilling ends of bone, \ 
them together, ’ eo 


Resecting the ends, and loo 
periosteum, 


Resecting the ends, and ¢ 
splint. 
Seton. 


Steel serow, br bored in 
quarters an inch, 
Splints. 


Drilling 


together, ove an 
by two a r 


Resection of ends; “ili 
ing them by platinum 
Tonics, and firm ae 


ew 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Sen's. r 


Fractures. 
Ss Cut down Time | Length | ‘Siesiodn 
_ No. on ;orsubeu- equele. (wire, etc.,| of Treat- | Result. Surgeon. 

‘ taneously. |/remained.| ment. Treatment. 
148 | Subcutan. | Severe in- | Notstated| 4 months. Failed. D. Brainard. Drilling. ° 

flammation. | 

149 | Cut down. | Very severe |............... | 3 months. s Ms Drilling, 

local and and seton. 
general | 
symptoms. j 
Diddhianttneassas| NOC SURLOG.' | cuccscccveasses 2 months,| Cured. T. S. Kirkbride. Not stated. 
: Subcutan. « 3 weeks. | Notstated| Failed. | Physick. “ 
q | 
152 | Cut down. saga] ee eee 18 mos. “« | O. J. Beck. s 
oa | 
15 | oseesceeeeeeeeee? e doasssvabuess--| 6 WEEKS. | D. W. Crompton. 
4 
154 | Subcutan. oe 6 days. 11 mos. a“ « Friction, 
? ; starch 
; bandage. 

155 bs 2 6 months. 6 months. " V. Mott. Not stated. 
156 ae « Notstated| Not stated bi « Seton. 

157 | Cut down. Few days., Few wks. | Cured. | J. K. Rodgers. Seton twice. 
158 | Subcutan. s 5 days. | Few days. Died. Hornier. Not stated. 
h | | 

159 ES " 6 weeks. | 5 months.| Cured. Cairoli. “ 

| | 
160 beg ee 9 days. 14 weeks. Hecker. * 

Barerstevancaseess BS ne Fes, ca ccaate 9 weeks. | Failed. | W. Marsden. s 
| 
aeiietadnenaes Ree Witt AP osvacwsaucaaees 5 weeks. | Cured. s Friction,and 
| pressure, 
Cut down sf 6 weeks. | 8 weeks. at E. 8. Cooper. Not stated. 
beter poataase 2s ah etl Bact pers? 216 mos. D. P. Smith. ef 
Subcutan. a Not stated! Notstated|  “ Parker. Drilling, 
seton. 
- # sesccseosscesee| 4 Weeks, bs J. Crosby. Not stated. 
| 
Cut down. wore gamit (CEEOL a xtads | 4 months. ae Wutzer. s 
o ss Rbavesusnstaues 4 months. is S Friction. 
- s Ragcdsse davies 13 weeks. ee J. Syme. Not stated. 
Midensiasthesvesex BEE ISU gusces sy sseseee| 22 Weeks, * * Friction, 
starch 
bandage. 
Cut down. 30 days 6 weeks, $6 J.M. Warren. Not stated. 
72 | Subcutan. 2 ssesereee| 40 days. 4 J. H. Brinton. ze 
ie tacas tcc: 2 eileen 6weeks | Failed. | Lake. _ 
Musas desaeey evden: SET Feta cers +.) Some wks he os Friction. _ 
Cut down. - 6 weeks. | 3 months.| Cured. | = Friction, 
starch 
bandage. 
ee LA NERS) PEP TEE 2 months.| Failed. J. Jordan. Not stated. 
Bedeneescves st sact 2h Sooun ins Ce eon 514 mos. | Cured. R. Wilms. es 
‘Subcutan. | “Cure ex- | 7 days. Not stated} Notstated| Curling. ~ fe 
pected.” 
rH Not stated. | 12 days. | 13 weeks. i B. Langenbeck. ee 
Riveesscancedssesdys Me ae gteslese uses -| 3 months.| Failed. Fletcher, se 
| Subcutan. - One, 6 5 months.) Cured. ¢ Splints. 
2 days; 
other, 
13 days. 
Cut down. os 13 days. | 4 weeks. " J, Russell. Not stated. 
dadeauanee S scsseesseeese| 8 WEEKS. | Failed. J. Spence. “ 


Work quoted from. 


Chicago Medical Journal, 
Sept. 1858. 

Chicago Medical Journal, | 
Sept. 1858. | 


Amer. Jour. Med. Sciences, | 
vol. xv., 1835, | 


Gibson’s Surgery, p. 335, | 
1841. 

(Gurlt’s Surg.) De caus. 
et struct. pseud., p. 37, 
1821, by Ignatius 
Schwoerer. 

Lond. Med Gazette, Nov. | 
8, 1850. / 


Lond. Med. Gazette, Nov. | 
8, 1850, 


Transac. N. Y. Academy | 
Med,, vol. i., 1847-57. 
Transac. N. Y Academy 
Med, vol. i., 1847-57. 
Transac. N. Y. Academy 
Med., vol. i., 1847-57. 
Larrey’s Clinique Chirur., 

t. i., 1830. 

Rust’s Magazine, Bd. 27, | 
p. 270, 1828. 

From (Gurit’s Surgery) 
Vierteljahresschrift f. d. 
Heilk. Pr., Bd. 44, p.180, | 
1854, 

Brit.-Amer. Jour. Med. and 
Phys. Science, Oct. 1845. 

Brit.-Amer. Jour. Med and | 
Phys. Science, Oct. 1845, 

Amer. Med. Times, 1861. 


Amer. Med. Times, Aug. 4, | 


1860. 
N. Y. Amer. Med. Times, 


761 


Jan. 1861. 
Transac. New Hampshire 
Med. Society, p. 28, 1857. 
Stachelhanusen, Diss. Pseu- 
darth., 1838 (Gurlt’s Sur.) 
Stachelhausen, Diss. Pseu- 
darth,, 1838 (Gurlt’s Sur.) 
Syme’s Observations in 
Clinical Surgery. 
Syme’s Observations 
Clinical Surgery. 


in 


Warren’s Surgical Obser- 
vations and Cases. 

Per letter to D. Hayes Ag- 
new. 

Lond, Med. Times and Ga- 
zette, vol.i., May 9, 1874. 

Lond. Med. Times and Ga- 
zette, vol.i., May 9, 1874. 


Lond. Med. Times and Ga- | 


zette, vol.i., May 9, 1874. 
. 


Lond. Med. Times and Ga- 
zette, N.S., vol. viii., 1854. 


Deutsche Klinik, p. 360, 
1854. 
Lond. Lancet, vol. ii., 1858. 


Deutsche Klinik, p. 314, 
1855. 

Lond. Medico-Chir. Trans., 
vol. xlvii., 1864. - 

Lond. Medico-Chir. Trans., 
vol. xlvii., 1864, 


Lond. Assoc. Med. Journ., 
June, 1854, 

Edinburgh Med. Jour., vol. 
i., 1855-56. 
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187 


188 
189 


190 
191 
192 
193 


194 


195 
196 
197 


198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 


213 
214 
215 
216 
217 
218 
219 
220 
221 


Bone. 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Seat of 
Fracture. 


Original 
Character, 


Direction. 


Age. 


Time it had 
existed. 


Humerus. 


Junction of 
middle and 


lower thirds. 
“ 


Not stated. 


“ 


Compound, 
comminuted. 
“ 


Not stated. 


Simple. 
Not stated. 


“ 
a3 


“ 


Compound. 
Not stated. 


“ 


“ 


Compound. 

Not stated. 

Gunshot. 

Not stated. 

Compound, 

External con- 
dyle; also 


pseudar- 
throsed. 


Not stated. 


“ 


“ 


Oblique. 


“ 


Not stated. 


Oblique. 


Not stated. 


Oblique. 


Not stated. 


“ 


Oblique. 


Not stated. 


Very ob- 
lique. 


Not stated. 


“ 


“ 


“ 


BPRPRPRPBBPRPERBE EE EE RE. 


- 


M. 


Se ee 


BB 


re 


5 months. 


10 months. 


17 months. 


2 years. 


5 months, 


6 months. 


14 months. 


.| 4 months, 
.| 6 months. 


.| 10 months. 


11 months. 


3 years. 
2 years. 


27 months. 


9 months. 
12 months. 
9 weeks. 

14 months. 
6 months, 
7 months. 
3 years. 
414 months. 


8 months, 


844 months. 


18 months. 

7 weeks, 

10 months. 

More than 


a year. 
Not stated. 


.| 24 months. 


15 months. 
2 years. 
61% months. 
9 weeks. 

18 months. 
13 months, 
9 months. 


6 months. 


Ununitec 


Operation, and how performed. 


q 


Scraping ends with knife. 


Seton between ends of bone. 


Resection of both ends, by bone or 
ceps. 


Refractured partially-united joint 
and readjusted it with splints. 


Drilling both ends, and two ive 
pegs driven in. 

Seton, between ends of bone. 

Resection; drilling, and wired to- 
gether. ’ 

Forcible friction of ends together. 


Seton, between ends of bone, 


Periosteum dissected up, drilled as 
far as medullary cavity, and unite 
the ends by wire. 

Resection of both ends; drilling, and 
wiring, by iron wire. 


Resection of both ends; drilling. 
wiring, by iron wire. 

Resection of both ends; drilling, 
wiring, by waxed threai 

Resection of both ends, and wiring ind 
gether. 


Tmmoveblé seeeeeeine 
Swinging angular splint. 
Seton between ends of bone. 
Resection of both ends. 


Drilling ends, and repeating 
times, at intervals of seven 

Deiting ends, and repeating at inters 
vals 

Scraping ends, drilling them, 
wiring together. 

Drilling ends at intervals of ten, thir- 
teen, and seventeen days. 

Seton, between ends of bone. we | 


“ “ “ “ 


Scraping ends of bone. 


Pasteboard, from shoulder to fingers, 
and covered with starch pee 
Wire, wrapped around bones, to e2 
periosteal inflammation. 
Resection of each end, ooh, 
afterwards, seton, ; 
Resection of both ends. 


—— drilling, and union 

wire, 

Driving into ends two ivo 
breaking up bres vory eas, 

Two setuns, between the ends. 


Resection of the ends, drilling, a 
union by silver wire. ; 


Forcible friction of the ends, repeated 

twice; pasteboard ; 3 
Resection. 2 (ORE 5 eee 
Resection of both ends. Tar 
Resection of both ends, and two | eel 


screws driven in, 

Extraction of loose exte 
‘compression, and immo 
ratus. 


ic 


_ Fractures. 


No./on;orsubcu- 


184 


185 


2 


Bi 


Eee 


Cut down | 


taneously. 


Subcutan. 


“ 


Cut down. 


Ane eee n een eneees 


Cut down. 


Subcutan. 


Cut down. 
Subcutan. 


Cut down. 


“ 


errr er errr rrr 


Pere errr ee eer rire 


Subcutan, 

Cut down. 

Subcutan. 
“ 

Cut down, ' 


Subcutan. 


Perr eerie 


Cut down. 


Dee eee ease eeeeee 
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Sequele. 


Not stated. | 


“ 


Partial 
union ; used 
arm too soon. 
Not stated. 


“ 
“ 


“ 


Consider’ble}......... 


swelling. 
Not stated. 


“ce 


Piece of 
wire re- 
mained in. 

Erysipelas. 


Union pro- 
gressing. 
Union not 
absolutely 

firm. 
Ligament- 
ous union. 
Not stated. 


“ 


“ 


“ce 


Pain and 
swelling. 
Not stated. 


Much swell- 
ing. 

Suppuration | 

Erysipelas. 


Not stated. 


“ 
“ 


“ 


“ 
66 

No thetion 

Not stated. 
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Time 
wire, etc., 
remained, 


Some days 


nee eneeeneeenes 


7 months. 


10 weeks. 


8 days. 
20 days. 


Not stated 


ees ne ne neeenee 


3 weeks. 


2 months. 


39 days. 
23 days. 
13 weeks, 


errrrerrrtr er 
aeeeeee toeeeeee 


Not stated 


PPrerrrrr errr 


Prrrrerr rrr iirry 


3 weeks. 


see eeereneeneee 


Length 
of Treat- 
ment. 


6 weeks. 


Some wks. 


6 weeks. 


2 months. 


214 mos. 
7 months. 
314 mos. 
3 weeks. 
4 months, 


5 months. 
9 weeks. 


4 months. 
6 weeks. 


4 months. 


“ 


3 months. 


“ 
6 weeks. 
“ 


“ 


514 mos. 
3 months, 
4 weeks. 
3 months. 
Not stated 
8 weeks. 
Not stated 
Weeks. 


18 weeks. 


Not stated 
8 months. 
5 weeks. 

8 weeks. 

4 months, 
Not stated 
7 months. 


oe 


4 months. 


Result. Surgeon. 
Failed. J. Spence. 

« 
Relieved. - 

Cured, = 

s J. Birkett. 
Failed. W. A. Gott. 
Cured. af 
Failed. H. Clarke. 

“ « 

Cured. es 
Failed. A. C. Post. 

cs Finnell. 
Relieved. | M. Laugier. 

sf G. Callender. 

« «“ 
Cured. J. Paget. ° 
Failed. Not stated. 
Cured. J Syme. 

“ D. Brainard. 
Failed. Not stated. 
Cured. E. K. Sanborn. 
Failed. C. 8. Fenner. 

‘“ “ 

ba E. Warren. 

¢ Blandin. 
Cured J. Syme. 
Failed Key. 

“ “ 

Cured Von Textor. 
Failed Velpeau. 
Cured Uhde. 
Failed Buron. 

a Von Bruns. 
Cured. Weikert. 
Not stated| Hysern. 
Cured. Meinecke. 
Failed. B. Langenbeck. 
Cured. J. Paul, 


| 
Previous 
Treatment. 


Work quoted from. 


Pressure. 


Pressure, 
jand scraping 
| Pressure, 
scraping, 
and seton. 
Pressure, 
scraping, 
seton, and 
resection. 
Not stated. 


Seton. 
Not stated. 


Friction, 
blisters. 
Seton, fric- 

tion, blis- 
ters. 
Not stated. 


Seton twice, 
scraping. 
Not stated. 


Seton. 


Splints for 
3 months. 
Not stated. 


Drilling, 
seton. 
Friction. 


Friction and 
drilling. 
Drilling. 


Not stated. 


“ 


oe 


Wire, as 
seton. 
Friction, 
seton. 


Not stated. 


“ 

“ 

“ 

o 

3 “ 
Friction. 


Not stated. 


“ 


Edinburgh Med, Jour., vol. 
i., 1855-56, 


Edinburgh Med. Jour., vol. 
i., 1855-56, 

Edinburgh Med. Jour., vol. 
i., 1855-56. 


Edinburgh Med. Jour., vol. 
i., 1855-56. 


London Lancet,vol. i., May 
25, 1867. 

American Jour. Med. Sci., 
Jan. 1870. 

American Jour. Med. Sci., 
Jan, 1870. 

Boston Med. and Surg. 
Jour., Oct. 18, 1860, 

Boston Med. and Surg. 
Jour., Oct. 18, 1860. 

Boston Med. and Surg. 
Jour., Oct. 18, 1860. 


New York Medical Times, 
July, 1856. 


New York American Med. 
Times, 1861. 
London Lancet, Sept. 1855. 


London Medico-Chirurg. 
Trans., vol. li., 1868. 


London Medico-Chirurg. 
Trans., vol. li., 1868. 

London Medico-Chirurg. 
Trans., vol. li., 1868. 

Edinburgh Medical Jour., 
Jan.-June, 1857. 

Edinburgh Medical Jour., 
Jan.-June, 1857. 

Chicago Med. Jour., Sept. 
1858. 

American Jour. Med. Sci., 
Apiil, 1860. 

American Jour, Med, Sci., 
April, 1860. 

American Jour. Med. Sci., 
April, 1860. 

American Jour, Med. Sci., 
April, 1860. 

American Jour. Med. Sci., 
April, 1860. 

Gazette des HOpitaux, 1844. 


Syme’s Observations in 
Clinical Surgery. 

Cooper on Dislocations and 
Fractures, p. 575. 

Cooper on Dislocations and 
Fractures, p. 575. 

Wiederzeugung Knoch. u. 
Resect., 1842 (Gurit’s 
Surgery). 

Gazette des Hépitaux, p. 
281, 1850. 

Deutsche Klinik, p. 210, 
1845, 

Deutsche Klinik, p. 230, 
1853, 

Deutsche Klinik, Beob. 27, 
p. 184, 1861. 

Dentsche Klinik, p. 22, 


1854 

Velpean, Med. Operat., t. 
i.. p. 10. 

Casper’s Wochenschrift, p. 
266, 1848. 

Deutsche Klinik, p. 264, 
1854. 

Zeitschrift Klin. Med. 
Jahrg. (Giinsburg’s) 
(Gurlt’s Surg.), i. p. 138. 
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Unun 
| 2 i 
Seat of Original | yo. 4% | & | Time it had | = 
No. Bone. S catnnn. Gharanter’ Direction. & S | existed, Operation, and how performed. 
222 | Humerus. Lower third. | Compound. Not stated. | F. | 44 | 7 months. Seton, between ends of bone. ; 
223 at es ie " F, | 45 | 18 months. | Periosteum reflected, ends resected, 
drilled, and wired together. 
224 sid Hs a # M. | 28 | 244 years. | Firm pressure by external apparatus; 
forcing ends together, 
225 % ee Not stated, ss M. | 28 | 31 months. | Seton, between ends of bone. 
226 “ “ ss te M. | 30 | 43 months. | Common turkey’s quill placed be- 
| tween ends, and left in. 
227 ad 4 Simple. - Oblique. M. 24 4months. | Forcible friction of ends together. 
228 ~ 66 “ 6 $6 M. | 24 | 8 months. | Periosteum reflected, ends resected; 
| drilled into medullary cavity only, 
and wired ends together. 
Ri 
: 
229 s o Not stated. sg M. | 30 | 2months. | Forcible friction of ends together. _ . 
230 x ay ig * M. 31 | 14 months. | Seton, around fracture, but not be- 
| tween; starch bandage. 
231 # . * M. | 31 | 17 months. | Glne bandage, as an immovable dress- 
: ing. 
232 « Compound. | Not stated. | M. | 23 | 9 months. Drilling ends of bone, and two ivory 
=e pegs driven in. 
233 # Not stated. “ M. | 22 | 11 months. | Drilling both ends, and ond pea 
| peated in three weeks, 
234 s ‘ 3 “a M. | 22 | 124% mos. | Resection of both oa drilling, and 
: } | wiring them together, 
235 - | Oblique. M. | 32 | 27 months. | Resection of both ends, drilling, and 
ends wired together by silver wire. : 
s 
236 ce s a Not stated. | M. | Ad.| 2 years. Resection both ends, and angular 
splint. 
237 st Through con- | Double frac- | Oblique. M. | 44 | 9 months. | Drilling, by transfixing with two 
dyles. ture, one drills, and these left in. yi 
44 inches, 
above ex- 


ternal con- 
dyle down 
to above in- 
ternal con- 
dyle; other, 
244 inches 


above ex- 
ternal con- 
dyle to 


: } within joint. rath 
238 | Radius and | Not stated. Not stated. Not stated. | M. | 23 | 4 months, Forcible friction of ends together. 5 


ulna. 
239 se nee 2 4 5 months. | Acupuncture by three needles, i 
duced daily for three— _——s 
; then, every other day, for 
week. Immovable dressing. 
240 “ 27 “ “ 


s 
8 


M. | 59 | 9 weeks. Immovable dressing, by l 
age. ‘ 
241 ss mo 1 = M. | Ad. | Not stated. | Resection, and bones united by) rire 
‘ ' ligature. 
242 “ «“ “ M. | Ad is — ction, and bones united 77 
igature, . 

243 S - Compound, by | Transverse. | M. | 20 | 4 months. Rancion’ both ends of ulna, d 

circular saw. and wiring them 
244 e S Compound. | & M. | 22 | 4 months. | Forcible friction of ends togeth 
245 a“ « “ “ M. | 22 | 1814 weeks. | Resection both ends of ulna, ¢ 

: and uniting by iron wire. 

246 : i Not stated, Not stated. | F. | 20 | 4months. | Resection of upper end, ee 
247 “ on.” ‘ “ “ M. | Ad.| 2 years. Resection of both ends. ma 
248 re ve Simple. = M. | 13 | 60 days. Boyer’s apparatus, and 
249 “ “« Comminuted. “ M. | 30 | 12 months. | Drilling each ond anlipegh dri 


taneously. 


222 Subcutan. 


223 | Cut down. 


Subcutan. 


}226| « 


errr rrr rir 


Cut down. 


Pere errrrr iy 


| Subcutan. 


OS 


Cut down. 
Subcutan. 
Cut down. 


237 | Subcutan. 


see neeeneeen arenes 


39 | Subcutan. 


D THEO Ee ree ee ree ene 


Cut down. 
“ 


“ 


rete 
% 


) | Cut down. 


VOL. 1.—49 


Sequel, 


“ 
“ 


“ Musculo- 
spiral 
nerve di- 
vided, ex- 
ceptasmall 
fasciculus ; 
motionand 
sensation 
restored to 
hand.” 
Not stated. 


Inflamma- 
tion. 
Not stated. 


Abscess. 
Not stated. 


“ 


Union was 

~ almost 
complete 
4 months 
after op- 
eration. 


Splint on 10 |....... Dedlavee 


weeks. 
Not stated. 


“ 


Profuse sup-| Notstated 


puration. 


ee Not stated. 


Cut down. |Suppuration. 


Not stated. 


Small _ fis- 
tula. 


Bieiest<sssecs sences} NOt stated, 


Consolida- 
tion to a 
great ex- 
tent estab- 
lished in 
3 weeks. 


Time 
wire, etc., 


remained. 


Not stated. 4 weeks. 


416 mos. 


Prrrrr errr rrr r 


11 mos. 


5 weeks. 


7 weeks. 


errr rrrrr 


3 months. 


Pee eeeeeerreeee 


Upper 15 
days, 
lower 


22 days. 


Seer eeeeeeeeeee 


tee eee rene eeeee 
teense nee eneeee 


seeeeee se eeeeee 


2 weeks. 


Length 
of Treat- 
ment, 


Result. 


Notstated| Failed. 


5 months. 
4 weeks, 
11 mos, 

6 weeks. 
4 months. 


6 months. 


2 months. 
9 weeks. 
3 months. 
10 weeks. 
6 weeks. 


3 months. 


4 months. | 


4 months. 


10 weeks. 


4 weeks. 


Some wks 


4 months. 
Notstated 
6 months. 
7 montlis. 
514 weeks 


6 months. 


8 weeks, 
Notstated 


9 weeks. 
Not stated 


“ 


Cured. 
Failed. 
Cured. 


Failed. 
Cured. 


Relieved. 


Cured. 


Failed. 
Cured. 


Failed. 
Cured, 
Failed. 
Cured. 
Failed. 
Cured. 


Relieved. 
Cured. 


“ 


Relieved. 


Surgeon. 


Not stated. 
H. J. Bigelow. 
H. Barnes. 


“ 


“ 


Not stated. 
H.J. Bigelow. 


Not stated. 
F. Rynd. 
Not stated. 
E. Hutton. 
8. D. Gross. 


“ 


C. Puzey. 
Fletcher. 


W. J. Moore. 


Not stated. 


“ 

“ 
A.C. Post. 

“ 


Wardrop. 
Verneuil. 


A. Thierry. 
W. Ferguson. 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Previous 
Treatment, 


Not stated. | 


Seton. 
Not stated. 
Pressure. 


Pressure 


and seton. 


Splints. 


Friction. 


Not stated. 
Friction. 


Friction 


and seton. 


Not stated. 
“ 

Drilling. 

Not stated. 


Friction. 


Not stated. 


“ 
“ 
“ 


iti 


Friction, 


Not stated. 


“ 
“ 
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Work quoted from. 


Boston Medical and Surg. | 
Jour., May, 1867. 
Boston Medical and Surg. 
Jour., May, 1867. 
Boston Medical and Surg. 
Jour., Feb. 25, 1858. 
Boston Medical and Surg. 
Jour., Feb. 25, 1858. 
Boston Medical and Surg. 
Jour., Feb. 25, 1858. 
Boston Medical and Surg. 
Jour., Feb. 25, 1858. 
Boston Medical and Surg. 
Jour., Feb. 25, 1858. 


Dublin Jour. Med. Science, 
vol. iv., 1847. 

Dublin Jour. Med. Science, 
vol. iv., 1847. 

Dublin Jour. Med. Science, 
vol. iv., 1847. 

Dublin Hospital Gazette, 
Feb. 15, 1854. 

Louisville, Ky., Review, 
July, 1856. 

Louisville, Ky., Review, 
July, 1856, 

North Amer. Med.-Chirur. 
Review, July, 1861. 


Liverpool Med. and Surg. 
Reports, vol. i., 1867. 

London Medico-Chirurg. 
Trans., vol. xlvii., 1864. 


British Medical Journal, 
July, 1859. 

British Medical Journal, 
July, 1859. 


Boston Med. and Surg. 
Jour., May 16, 1867. 

New York Medical Times, 
Oct. 1851. 

New York Medical Times, 
Oct. 1851. 

New York Medical Times, 
Oct. 1851. 

New York Medical Times, 
July, 1856. 

New York Medical Times, 
July, 1856. 


Edinburgh Med. and Surg. 
Jour., vol. i., 1805. 
Gazette des Hdpitaux, 
1857, p. 276. 
L’Expérience, Nov. 4, 1841. 
London Lancet, Oct, 1852. 


263 


265 
266 


267 


268 


269 


270 
271 
272 
273 
274 


275 


276 
277 


278 
279 


280 


281 


Not stated. 


“ 


Radius. 
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Seat of 
Fracture. 


Not stated. 


“ 


Junction of 
upper and 
middlethirds 
“ 


“ 


Upper and 
middle thirés 
Middle third, 


“oo 


“ 


Junction of 
middle and 
lower thirds. 


“ 


“ 


Lower third. 


Not stated. 


“ 


“ 


Original 
Character, 


Compound, 


Not stated. 


“ 


Compound, 
Not stated. 


“ 


“ 


Crushed. 


Compound, 


Not stated. 


Compound, 


Not stated. 


“ 


“ 


“ 


“ 


Direction. 


“ 


“ 


Not stated. 


Oblique. 


Not stated. 


“ 


“ 


“cc 


Oblique. 


“ 


“ 


Not stated. 


“ 


HSER EE 


Ad. 


56 


Time it had 
existed, 


10% mos. 


5 weeks. 


.| Not stated. 


16 months. 


15 months. 


18 months. 
3 months, 
11 months, 
21 months. 
4 months, 


5 months. 
61% months. 
10 months. 


21 months. 
12 weeks. 


6 months, 


13 months. 
10 months. 


5 months. 


10 months. 


17 weeks. 
25 weeks, 
34 weeks, 
4 years. 


Over 4 yrs. 


.| 12 months. 


11 weeks. 


Not stated. 


19 weeks. 


.| Not stated. 


8 weeks. 


Ununited 
Operation, and how performed _ 


Acupuncture by one needle, inserted 
every four days, for a short time. — 


Perfect rest and tonic treatment. 
Firm and continued pressure. 


Resection of both ends of bone. 


Resection of ends, and united b; 
twisted silver wire. 

Ends of the fragments resected ar 
wired together. 

Drilling both ends, and repeated 
five weeks. 

Resection of both ends of bone. 


Forcible friction of ends, and 
careful adjustment of splints. 
Acupuncture by three needles, in 
duced daily for three weeks, an 
then every other day for anothe 
week. 

Resection of both ends, drilled, 
wired together. 

Drilling both ends, and repeated ii r 
em, week, and again in the tenth 
wee 

Resection of both ends of bone. 


Forcible breaking up of interpose 
fibrous mass, and compression on 
wooden splint. q 

Resection of one end. S 


Acupuncture by two long needles t 
tween ends of ulna, and thre 
needles between ends of radius, _ 

Three setons of ten or twelve sill 
threads, and starch bandage ii 
fourth week. 

Resection of both ends of bone. 


Resection of both ends of radiv 
paste bandage. 


Firm bandaging, splints, and tonics, 


Tincture of iodine and other | t 
lants locally. rs 
Resection of both ends and doxt ne 
bandage. aye 
Drilling yee endand pegs driven i in 


Scraping ends of bone with nai re 
chisel, and repeated twice. 


Periosteum dissected up for an nC] 
and removed from sides’ of « 
end without pa pottg Pris 
parts cauterized with hot iron. 

Acupuncture several need! 
which were left in. j 

Resection, drilled, and union | bys 
thread, wa 


Resection of ends. 


“ “ 


Acupuncture by one lo 
fifteen minutes, every 
days, during a period of five 
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_ Fractures. 
F Cut down Time Length ravi 
No.) on; or sub-) Sequelw. | wire, etc.,, of Treat- | Result. Surgeon, icatancm' Work quoted from. 
1 cutaneously. remained.| ment. Popmunret. 
| 
a. | 
_ 250) Subcutan. | Ulna united |...............| 9 weeks. | Relieved. | G. B. Giinther. Not stated. | F. Gruner'’s Dissertation 
a but not on Curing Pseudartliro- 
radius. sis, Leipsic, 1852, p. 6. 

MODE |lbaicceccacsececes Not stated. |............... 11 weeks. | Cured. G. Buck. ss Transac. N.-Y. Academy 
§ Med., vol.i., 1847-59. 

BOD esi Relat usscehst OSLO ET het Seated 83 months, ‘ Rust. 2 Journal des Progrés, t. 
: X. p. 259. 
253) Cut down. Bee Miscxeswatvedssse 5 months.) A. Legat. Splints. Edinburgh Med. Journ., 
/ . July, 1858. 

254 #8 EC) ed eee ae 3 months. Failed. 8. J. Jones, Not stated. | Amer. Jour. Med. Sciences, 


i fibres July, 1866. 


found be- 
tween 
: ends of 
i bone. 
— 255 u Nat Stated: 25 s.....00.. 3 months.| Cured. ss Resection. | Amer. Jour. Med. Sciences, 
Be: July, 1866. 
OSE ee ef 108 and|4months.) “ M. A. Packard. None. Amer. Jour. Med. Sciences, 
3 1z4 days. July, 1875. 
| 257| Subcutan. | Abscess. — |............... 1614 wks. | Failed. | R.A. Kinlock. | Not stated. Auer, Jour. Med. Sciences, 
4 an, 1859. 
258 | Cut down. | Much sup- |.........00000 14 weeks. « “ e Amer. Jour. Med Sciences, 
Bet si puration. Jan, 1859, 
AOD | sscccsss Barciacees Not stated. |........ ecaaace 3 weeks. «s W. J. Moore. ¢ British Medical Journal, 
- : July, 1859. 
260 | Subcutan. ue wives seeeees 3months.| Cured. Ms Friction. British Medical Journal, 
S July, 1859. 
ey cere 
_ 261 Cut down. | Erysipelas. | 8 weeks. | 6 months.) Failed. J. K. Rodgers. Not stated. | New York Medical Times, 
i Oct. 1851. 
262 | Subcutan. | Not stated. |...........0/ 20weeks.|  « R. A. Kinlock, « Amer. Jour. Med. Sciences, 
‘ Jan, 1859. 
263 | Cut down. a eee l4weeks.|  “ ss Drilling. Amer, Jour. Med. Sciences, 
ig Jan, 1859. 
RUzek sat Sovvevnes Getty ieacnieasvosns 18days. | Cured. Von Bruns, Not stated. | Deut~che Klinik, 1861, p. 
174. 
2B5 | ..ceeersseseerenes cekeatieliad Ecorse | Notstated; “ Jobert (de Lam- | Twosetons.| Gazette des Hépitaux, p. 
gq } balle). 469, 1847. 
266 | Subcutan.. 5 days. » | 6 weeks. H. Wiefel. Not stated. | Casper's Wochenschrift, 
1843, p. 626. 
267} Subeutan. | Suppuration) Notstated) 14 weeks. s Houston, Not stated. | Dublin Med. Press, May 1, 
* 1844, 
Cut down. | Not stated. |............... 18 weeks. a G. May. Seton,com- | London Med, Gazette, vol. 
F pression, iii., 1846. 
frietion, 
¢ ptyalism. 
a ae eee seeee) 12 weeks, e W. Gitinter. Not stated. | Vierteljahresschrift Prakt. 
‘ Heilk., Jahrg. 16, 1859, 
b ’ Ba. ii. (Gurlt.) 
RTO | eceerreneeonerees Be |. [eae vesesaseogas 2 months.| Failed. W. B. Page. Se London Medico-Chirurg. 
Bi Trans., vol. xxxi., 148, 
Saedaceacenecesses ae se eceeseeeesees 9 weeks. s # Splints. London Medico-Chirurg. 
Trans., vol. xxxi., 1848. 
Cut down. | Abscess. sssssseeeeeeees| 3 months.) Cured. Iodine and | London Medico-Chirurg. 
se > pressure. Trans., vol. xxxi., 1848. 
3 | Subcutan. Great sup- | 9 days. Not stated) Failed. Geoghegan. Pressure, se-| London Lancet, October, 
ears A: : puration. ton. 1852. 
% Much in- }.............| “Some “ “ Pressure, se-| London Lancet, October, 
} flammation. time.” ton, and 1852. 
OE ivory pegs 
5 | Cut down. | Not stated. |............... 3 months.| Cured. Edfond. Not stated. | Velpean’s Surgery. 
6 Subcutan. - 6 days. 4 weeks. os Wiesel, fs Gazette des Hodpitaux, 
Labncsee Nov. 1843. 
Cut down. 66 Reissevedsseree| LUT CGY: so Wutzer. e Weber, Chirurg. Erfah- 
f ; rung. und Untersuch. 
(Gurlt’s Surgery.) 
st PP MLEINS ica rasZnewdinecs Not stated ss Not stated. bes Malgaigne on Fractures 
(Packard), 1859, p. 261. 
sé ey Were cena ude ss sf Dupuytren. te Bérard on Causes retard- 
; : ing Consolid. Fractures, 
1833. 
sf : Seri she barteas soesseeee| 7 WEEKS. Holscher. Rust’s Handbuch d. Chirg., 
Bd. vi., 1832, p. 544. 
(Gurit's Surgery.) 
Subcutan. e Radissveddivewe = bi G. B. Giinther. : is Gruner on Method of Cur- 
eyitte f R ing False Joint, 1852. 


(Gurlt’s Surgery.) 


ee 
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3 

Ununited 

{ 

) 

‘ Seat of Original 3 x os Time it had : ; 

No ‘Bone | Fracture. Onaractaxt Diroctinn.. QR a existed. Operation, and huseaeaeeaE , 

282 | Radius. Not stated. Not stated. Not stated. | M. | 52 | 9 months. | Resection of both ends, drilling, andl 
wiring together. ‘ 

283 “ $6 - a M. | 56 | 4 years. Periosteum dissected up and reflected ; 

| resection of both ends; drilling’ 
them into medullary cavity onlyas 
and wired together. 

284 “ S “id $3 M. | Ad.| Not stated. | Drilling each end, and wired together. 

285 s Upper third. | Simple, Oblique. M. | 33 | 8months. | Seton between ends of bone, and res 
peated in eight weeks. 

286 ss ss - of M. | 33 | 12 months. Drilling ends, and united by silver 
wire. 

287 te ad sf Not stated. | F. | 47 | 2 years. Diagonal resection of overlapped 
bone, drilled diagonally, needle 
passed through, and wire thrown — 

: around in figure of 8. 

288 s is Not stated. * M. | 30 | 4% years. | Resection of both ends of bone. 

289 p * Middle. ‘sd ci M. | 15 | Some mos. | Acupuncture by three needles, intro-— 
duced daily, between ends, or every 
other day, for eight or nine weeks, 
Immovable dressing. oe 

290 sé “ i” ” M. | 24 | 12 months. | Seton. 

291 ts Junction of | Simple. +d M. | 26 | 8months. | Drilling both ends, and repeated in 
middle and thirteen days, and again in bites 
lower thirds. two days. 

292 ny 7” os Oblique. M. | 26 | 3 months. | Carved splints. 

293 a Lower third. | Not stated. cy M. | 26 | 16 weeks. | Seton between ends of bone, 

294 Gd ¢ Comminuted. | Not stated. | F. | 23 | 7 weeks. Splints and tonics. a 

295 | s - Not stated. % M. | 35 | 11 months. | Scraping periosteum from both ends. 

for half an inch. 

296 Ny rf . * M. | 40 | 11 months. | Resection of both ends. 

297 2 “ Comminuted. $f M. | 35 | 6months. | Resection of both ends, and, with 
cutting forceps, breaking up mass — 
between radius and ulna. 

298 | Ulna. Not stated. Compound, s M. | 60 | Tmonths. | Forcible friction of ends together, a 

comminuted. starch bandage. 

299 - a = 5) M. | 60 | 844 months. | Scraping periosteum from the sides o: 
ends for an inch from upper frag- 
ment; same thing done in th 
weeks on lower fragment. 

300 “5: Not stated. ni M. | 26 | 16 months. | Resection of both ends. — 

301 # ; _ id . F. 19 | Not stated. Bee La : 

S02 |< s* * ae Oblique. M. | 23 | 10 weeks. | Tincture of iodine externally at poin 
of fracture. 

BOB ei s Compound. | Not stated. | M. | Ad.| 3 months. | Drilling ends of bone, and repeated 
twelve days. = 

304 : ty Not stated. Es M. | Ad. | Months. Tenotomy of tendon of troup 
friction of ends every two weeks. 

305 , i as sl M. | 26 | 9 weeks. Acupuncture with two needles” 
tween ends and left in. 

306 . Upper third, ne M. | 35 | 18 weeks. | Drilling ends,and repeated in twel 

into sigmoid days. 

cavity, and 

downwards 2 
two inches, . aa 

307 re Upper third. cS <7 M. | 39 | 8months. | Resection of both ends of bone. ~ 

B08] = % Middle third. ts “ M. | 30 | 4 years. Pressure with oval pad over f 
and broad splint on palmar 

: of forearm, 

309)“ Middle. Simple. Oblique. M. | 48 | 244 months. | Forcible friction of ends together, 

: leathern strapping. 

310 “4 bi Compound. ss M. | 36 | 8 weeks. Drilling ends of bone, and Re fia 
eleven days, and again in day: 

311 :s Junction of | Simple. Not stated. | M. | 33 | 8 months. | Drilling ends le of bone, and repeated it 
middle and eight weeks. 
lower thirds. ba RE 

312 s ss ~ = M. | 33 15 months. | Drilling ends of bone, and to 
gether with silver wire. 


No. 
282 
283 


| Cut down 
‘on ;orsubcu- 
taneously. 


Cut down. 


“ 


Subcutan. 


Cut down. 


“ 


“ 


Subcutan. 


Subcutan. 


Cut down. 


Subcutan. 
6 
“ 


“ 


Cut down. 


Subcutan. 


Cut down. 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Time Length 
Sequele. | wire, etc.,| of Treat- 
remained.| ment. 

DO y 2: eid eo Some time 

Pain and | “2years.” | 6 weeks. 
swelling. 

“In with- | 8 weeks. | 8 weeks. 
drawing 
wire broke 
the bone.” 

Erysipelas. | 4 days. 3 months. 

Abscess. 514 wks. | 8 weeks. 

No bad 7 weeks. | Notstated 
symptoms. 

Phlegmon- j...... egacetive 6 weeks. 
ous ery- 
sipelas. 

Not stated. |....... esesesee| 2 MONths. 

” Not stated| 9 weeks. 
SO Oa We, Seats 7 weeks. 
Ph tr eeenckaes sseee| 4 Weeks. 

Much sup- | 3 weeks. | 9 weeks. 

puration. 

When first |........ eseoree| 8 WOKS. 
seen was 
inseventh 
month of 
pregnancy 

Not stated. |..... aasdaierie 3 months. 

Ligation Of]............... Not stated 
brachial 
artery. 

DOE BEATAR:. ||. .cccseceereses 4 weeks. 

Pete iT Pegsses evecoesee| 6 WEEKS, 

- ‘ seeeeeee| 3 Months. 

ee .| Not stated 

“ “ 

. Lexedetonces | Li WOekS. 

Be OY lacus Soper 3 weeks. 
enedvemeedekassdaesasce<ss svoens 3 months. 

Pain and | 6 days. 6 weeks. 
swelling. 

Not stated. |....... sssccees| 4 Weeks. 

Three at- | .......000000.| 444 mos. 
tacks ery- 
sipelas. 

Great pain. |...............| 11 weeks. 

Not stated. |......... seoese| 9 WEEKS. 

Ln lA] tae RE T weeks. 
Picea rt saasatsatscases 3 months. 
« 4 weeks. | 5 weeks. 


Result. 


Failed. 
Cured. 


Failed. 


Cured. 


Failed. 


Cured. 


Failed. 


Cured. 


Not stated 
Failed. 


Cured. 


“ 


Failed. 


Cured. 


Surgeon. 


Not stated. 
H. J. Bigelow. 


E. R. Bickersteth. 


Not stated. 
E. K. Sanborn. 
F. Mason. 


C. 8. Tripler. 


W. J. Moore. 


Da Camin. 


D. Brainard. 


White. 


“ 


J.W.S. Gouley. 


E. Ford. 
Roux. 


J. Pancoast. 


J. Duncan. 


“ 


Partridge. 
Warmuth. 


Trusen. 


D. Brainard. 
Dieffenbach. 
Wiesel. 

D. Brainard. 


G. W. Norris. 


C. 8. Tripler. 


JeD. Hin. 
D. Brainard. 
Not stated. 


E. K. Sanborn. 


Previous 
Treatment. 


Starch 
bandage. 
Resection. 


Not stated. 


“ 


“ 


Seton. 


Not stated. 
Splints. 
Not stated. 


“ 


“ 


Friction. 


Not stated. 


“ 


“ 
“ 


“ 
“ 


“ 


Drilling. 


Work quoted from. 


Boston Medical and Surg. 
Jour., May 16, 1867. 

Boston Medical and Surg. 
Jour., May 16, 1867. 


Lond. Lancet, vol. i., 1864. 


Amer. Jour. Med. Sci., 
July, 1859. 

Amer. Jour. Med. Sci., 
July, 1859. 

Lond. Med.-Chirur. Trans., 
vol. Ixiv., 1871. 


Maryland Med. and Surg. 
Jour., Sept. 1842. 


British Medical Journal, 
July, 1859. 


Annal. Universal. d. Med., 
1857, ser. 4, 
(Gurlt’s Surgery.) 

New Western Medical and 

Surg. Jour., March, 1852. 


New Western Medicaland 
Surg. Jour., March, 1852, 
New Western Medical and 
Surg. Jour., March, 1852. 
N.Y. Amer, Medical Times, 
Noy. 1860. 


London Medical Journal, 
vol. ii., 1782, p. 46. 

Ann. de Thérap., Méd. et 
Chirurg., 1847, p. 383. 


Phila Med. and Surg. Re- 
porter, 1859, vol. ii. p. 111. 


Edinburgh Med. Journal, 
Jan. to June, 1867, 

Edinburgh Med. Journal, 
Jan, to June, 1867. 


Lond. Lancet, 1856, vol. i. 
Rust’s Handbuch 4d. Chir., 
1832, Ba. vi. (Gurit’s Sur.) 
Med. Zeitung Vereins f. 
Heilk. in Prakt. (Gurlt’s 
Surgery ), 1834, p. 114. 
Chicago Med. Jour., Sept. 


1858. 
Casper’s Wochenschrift, 
Oct. 2, 1841. 


Gazette des Hopitaux, Nov. 
1843. 

Trans. Amer. Med. Asso., 
vol. vii., 1854. 


Amer. Jour. Med. Sci., 
Jan. 1843. 


Maryland Med. and Surg. 
Jour., Sept. 1842. 


Lond. Lancet, vol. i., 1868. 


vol. xxv. | 


769 


| 
| 


Trans. Amer. Med. Asso., | 


vol. vii., 1854. 
Amer. Jour. Med. Sci., 
July, 1859. 


Amer. Jour. Med. Sci., 
July, 1259. 
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INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Ununited 


341 
342 


Bone. 


Ulna. 


Metacarpus. 


Eighth rib. 


Femur. 


“ 


“ 


Seat of Original 
Fracture. Character. 
Lower third. | Compound, 
Middle finger. | Not stated. 
Middle. 
| 
Not stated. et 
“ “ 
“ “ 
“ “ 
“ “ 
“ “ 
“ “ 
“ rs “ 
“o “ 
“ “ 
“ “ 
“ “ 
“ “ 
“ ce 
“ “ 
“ “ 
“ “ 
e 21% inches 
shortening. 
4 Not stated. 
“ “ 
“ “ 
“ “ 
“ “ 
“ “ 
ud Comminuted. 
ce Compound. 
“ “ 
“a “ 
= Simple. 
“ “ 
8 Not stated. 
“ “ 


Direction. 
\ 


Not stated. 


“ 


Transyerse. 


Not stated. 


Oblique. 
Not stated. 
“ 


“ 


Oblique. 


Not stated. 


“ce 


M. 


M. 


Ch. 


BRS 


Za oe 


EFRRE EE 


& | Age. 


Time it had 
existed. 


2 years. 


| Some weeks. 


2 years. 
5 months, 
3 months. 


10 weeks. 


Not stated. 
Some time. 
9 months. 

Not stated. 


96 days. 
5% months. 


7 months, 


10 months. 


Months. 
15 months. 


Not stated. 


5 weeks. 
13 weeks, 
14 weeks. 


20 months, 
7 weeks. 
10 weeks. 
12 weeks. 
13 weeks. 


15 weeks. 
Some wks. 


Not stated. 
7 months. 
8 months. 
11 months, 


4 months, 


4 months. 
18 weeks. 
10 weeks. 
Not stated. 
19 weeks. 
414 months. 


al 
Operation, and how performed. 


Resection of ends diagonally, drill-— 
ing these obliquely, needle passed — 
through and loop of wire twisted — 
around it. Needle left in. 

Acupuncture, with several needles 
between ends of bone, daily forsome — 
time. : 

Resection ends by strong bone-forceps. _ 


Forcible friction of ends together. 
Malgaigne’s spikes. a 


Extension by five-pound weight, and 
occasionally walking about on limb — 
so as to produce friction. F 

Drilling ends, and _plaster-of-Paris 
dressing. ; 

Drilling ends, and drill left in. . 

4 


Seton, from before backwards. 


Seton, between ends, 


Starch bandage and flexible splints. | 
Firm pressure by “ grande cuirasse.” 


7 

“ “ “ “ B 
ee 
x 

; 

j 


Dextrine bandage and pasteboard 
splints. 


F. 
Jonmorate dressing of starch. 7 
Drilling ends, and ivory pegs driven in. , 


Drilling ends of bone, and drill left in, 
S 
Long outside splint, with gutta-percha 

thigh-piece. * 
Compound tincture of iodine locally, : 
/ night and morning. — 


Stirring up with needle the interposed 
mass and scraping the ends. 


Dzonde’s apparatus. 


is 3 
‘ 3 
Pe q 
iva ‘ji 


Tincture of iodine locally. 
“ “ “ y 
“ “ ia q 
“ “ “ aq 
“ ¢ es 
swansea by oavelal coil 
between ends daily. ta 


Tincture of iodine locally and 


nally, ptyalism, and starch bandage, 
Firm pressure, WHE 
Rest and compression. hans 


Seton, between ends. 


Drilling ends, and repeated thre 
times, at intervals of cight, ten, 
twelve days. 

Drilling ends, and repeated twice, 
intervals of” a fsa vaseays and ten ie 


Tourniquet and 


Inclined plane. 


Swinging apperatns of Mid¢ edo’ 


“ “ “ 


Fractures. 


-UNUNITED FRACTURE, OR PSEUDARTHROSIS. 771 


ve 


Cut down Time Length 
No.}on;orsuben-| Sequels. | wire, etc.,| of Treat- 
taneously. remained.| ment. 
S18 |. 3.5.0.....000086| No bad 7 weeks. | 9 weeks. 
symptoms. 
314 Subcutan. | Not stated. |...............| Notstated 
315 | Cut down. Ou Sra Adare ch ocak 7 months. 
eee VASES er aan 3 weeks. 
SBME cat cays aageactens Ship Sea eres Not stated 
tik a cexnaess . “s easeseeseeeee | SOME time 
3 319 | Subcutan. Be i ei Pacasawia danced Not stated 
P 320 - ‘e Some time a 
«821 aS Pyemia. 3 weeks. | 3 weeks. 
# Not stated. | Consid. Not stated 
be time. 
bebe Recatseakensas = sessdesesuee} 2 Months, 
Gagaaees eicaai nial s sanbbAcds sondes) fd) WOOKS, 
oS Se Perak int Weceaneed bsases 314 mos. 
Ritigedscdisdess sm | beweee nedduacses 2 months. 
Not stated 
Subcutan. 10 days 3 months. 
Cut down. | Suppura- | 244 mos. | 244 mos. 
tion, pneu- 
monia, 
Mittisseatiecisasi NOL Btated.: :\.icss:.. y tease 59 days. 
Roi tes ssuscanentad 6 dniahy de enside 3 weeks. 
Subcutan. | Refractured |....... ddaccesn 514 mos. 
in fourth 
month. 
Seis Suave dws Not stated. |...............| 8 weeks. 
Rediuesas sadeaetus bas Searediadsccens |S WOGKB: 
ulsiesslaies Apeoseibee a Pastevuisiser<| La CG¥e: 
umnid pa Skainan sey erePepi errs caeescasocens 2 weeks. 
Bidicduaas aoeces «se Mie 3 weeks. 
Bibi tin kedsondsd $6, sibs .| 5 weeks, 
Subcntan. | “ Patient Notstated 
if walked 
too soon 
and callus 
A gave 
way.”. 
Miiteuenddiiccedes!|) INOC-BCALEGs | coc peciehiad Mouths. 
seenes cee cen ene ces be Rbdwenelratvsee 4 weeks. 
oh eS + eee demeseeoes| & MONTHS, 
13 Subcutan. | « 4 months.| 4 months. 
a Mee epepesibssecus 6 weeks. 
<4 a dilgudiexv'eacas 8 weeks. 
Ruaagsid teat eaeit ff ep essdudoe +e 21 weeks, 
eadadae deve = secesccescseeee| 8 WEEKS, 
ot eat, cag ue ug ieel erent ae Notstated 
aaaa pains asdadv esa dibioas SAIN. duisese}-veneus 5 weeks. 
Sea eataa licaa sos voataa:cnn sas) caansesds aces ..| 6 weeks, 


Result. 


Cured. 


“ 


Cured. 
Died. 
Failed. 


Failed. 


Cured. 


“ 


Failed. 


Surgeon, 
F. Mason. 


W. J. Moore. 


P. F. Eve. 
E. M. Moore. 


Peace. 

B. Brodie. 

“M. Bonnet. 
“ 


“ 


A. L. M. Velpeau. 


“ 


Dieffenbach. 


E. R. Bickersteth. 


Not stated. 
Blasius, 


J. Miller, 


Blasius. 


Hodann,. 


“ 


“ 


Hipstein. 
De Leuw, Jr. 
W. J. Moore. 


J. Adams. 
Not stated. 
G. Fox. 


D. Brainard. 


Johnson & Brai- 
nard. 

Not stated. 

J, Paul. 

Malcolm, 


Paul & Klose. 


Previous 
Treatment. 


Pressure. 


Ballin palm 
of hand. 


Not stated. 


“ 
“ 


“ 


Friction, 
Friction and 


drilling. 
Not stated. 


“ 


ws 


Immovable 
dressing. 
Immovable 


ure. 
Not stated. 


“ 
“ce 


“ 


Pressure. 


“ 


Not stated. 


Work quoted from. 


Lond. Med.-Chirur. Trans., 
vol. liv., 1871. 


British Medical Journal, 
July, 1859. 


Nashville Med. and Surg. 
Jour., Nov. 1855. 
Trans. Amer. Med. 
vol, xxiii., 1872. 
Trans. Amer. Med. 
vol. xxiii., 1872. 
Trans. Amer. Med. 
vol, xxiii., 1872. 


Asso., 


Asso., 


Asso., 


Trans. Amer. Med. 

* vol. xxiii., 1872. 

Trans. Amer. Med. 
vol, xxiii., 1872. 

Norris, Contributions to 
Surgery, 1873. 

Brodie’s Pathology and Sur- 


gery. 
Guz. Médicale, Sept. 1839. 
“ ‘ 


Asso., 


Asso., 


“ “ 


Velpeau’s Surgery. 
“ “ 


Casper’s Wochenschrift, 
1846, p. 732. 

London Lancet, vol. i., 
1864, : 


St. Thomas’s Hosp. Statis- 
tical Reports, 1864. 
Med, Zeitung, No.39, 1851. 


Dublin Med, Press, June 
21, 1848. 


Med. Zeitung, 1847, p. 44. 


Giinsburg’s Zeitschr, Klin. 
Med., Jahr. 1, 1850, p. 275. 
Giinsburg’s Zeitschr. Klin. | 
Med., Jahr. 1, 1850, p. 275. 
Gtinsburg’s Zeitschr, Klin. 
Med., Jahr. 1, 1850, p. 275. 
Med. Zeitung, 1851, p. 183. 
Med. Zeitung, 1854, p. 42. 
Brit. Med. Jour., July, 1859, 


Lond. Med. Times, vol. ii., 
N. 8., 1851. 

American Jour. Med. Sci., 
Jan. 1849. 

American Jour. Med. Sci., 
Jan. 1849. 

American Jour. Med. Sci., 
Jan. 1849. 

Chicago Med. Jour., Sept. 
1858. 


Chicago Med. Jour., Sept. 
1858, 

Lon. Med. and Surg. Jour., 
1834, vol. iv. 

Conservative Chirurgie, p. 
280. (Gurlt’s Surgery.) 

Edinburgh Med. and Surg. 
Jour., 1838, vol. v. 

Conservative Chirurgie, p. 
286. (Gurlt’s Surgery.) 

Conservative Chirurgie, p. 
286. (Gurlt’s Surgery.) 


772 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 
bs? 
Ununited 
Seat of Original : 4 | © | Timeithad q 
No, Bone. Fracture. Character. Direction. - 2 existed. Operation, and how performed. 
351 Femur. Not stated. Not stated. Not stated. | M. | Ad.| 3 months. | Friction by walking about with leg 
splint, hollowed out to fit back of 

leg, from spine of ilium to botto: 
of foot, with a joint behind th 6 


knee; a firm hollowed splint wa 
applied in front, and the whole s 

cured by straps and buckles. ; 
352 st 4¢ ‘d Be M. | 72 | Notstated. | Walking about in H. H. Smith's ap- 
paratus, which retains fracture 
nearly immovable. 


353 sad a if ca M. | 48 | 14 weeks. | Scarification of ends; paste bandage, 
354| « “ “ M.| 60 | 10 years. _| Seton. a 
355} « “ “ M. | Ad.| Not stated. | Resection. 4 
356 “ “ “ “ F. | Ad.) 18 months. | Resection of upper fragment. “ tof 
3o7| “ “ “ Minsk Not stated. | Resection of both ends. 
358 kf 4 Be - M. | 27 | 18 months. * sd ne 
359; “ “ “ M. | 68 | 6 months. | Resection, 7 
360 ) ea x3 “24 F. | 24 | 11 months. | Resection of both ends; starch bende 
; age after eight days. 
361] “ “ “ M. | 28 | 9 months. | Resection. wy 
362 be td ig “s kA ete ee Not stated. | Resection, and union by gold wire. 
363 “ 4“ “ “ My doves st Resection, and union by four gold 
wires, 
364 2 a “ a M. | 25 | 18 months. | Resection of both ends. 5 
= 
365 « “ “ “ M. | 60 | Many mos. « “ “ us 
366; « “ «“ M. | Ad.) Not stated. “ “4 <a 
367 ek ss at “ F. | 25 | 6months. | Electro-puncture by acupuncture o: 7 
: each side of fracture three iu 
weekly. 
368 “ “ 6 % M. | 27 |7 months. | Immovable apparatus of leather. 
369 <4 nid ms F. | 24 | Some time. | Walking about on crutches; stare % 
bandage and tonics. ay 
370 |- u sid * sii M. | Ad.| 6 months. | Splints. i 
YY 
371 42 Neck, tag ee 4 M. | 74 | 2 years. Recumbent position anil sins, . 
capsule. E 
372 s Neck. sc Oblique. M. | 33 | 4 months. | Forcible friction of ends, starch t l 
age, and continued prc ; a } 
873 3 < « as M. | 83 | 6 months. | Rest and immovable apparatus. — 
374 - 23 vad “ie M. | 33 | Tmonths. | Acupuncture by four needles between 
ends, and left in. any 
375 134 us sig Not stated. | M. | 35 | 4 months. — bandage and gut ha 
splints. 
376 a3 oS ¥ FS M. | 17 | 7 weeks. Compound tincture of a ith 
| sight dase, aad Nea spli 
eight days, an a 
377 32 as ug bid M. | Ad.) 9 weeks. Boyer’s anparereisaelael 
treatment. a 
878 s « ss 1g M. | 37 | 6 weeks. Friction of ends, and starch bar ne Fag . 
379 es Upper third. std - M. | 45 | 5 months. | Resection of both ends, drilling, ar 
ivory pegs driven in. ; 
380 “ et e ss M. | 27 | 13 months. | Starch bandage. eg ot ‘ 
381 “ “i * - M. | 27 | 14 months. | Immovable apperiban, and a king 


about on crutches. mea 


Fractures. 


sue rate canton is aso My | DR ESNGAIRAESERL ¢ Sage RRNA ni een aaa a aa ee | 


Cut down 
No. on; orsubcu-, 
taneously. 


853 | Subcutan. 


354 6 

355 | Cut down. 

356 * 
| 
358 a 


-365|  « 

: 366 “ 
{ _ 867 | Subcutan. 
SS 
= OOS See ere 
en 


Sea eeeeeeeeeeeeres 


Subcutan. 


fe eeneneneeeee eens 


| | eee eeeseresoenerne 


Cut down. 


Se eee ee teerenreeee 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Tene eeeneeeeneener 


Union was 
firm in 3 
months, 
but he fell 
and re- 
fractured 
it: 


eee eeee eee eeenee 


Operation 
lasted one 
hour. 

Not stated. 


“ 


“ 


“cs 


Ligated fem- 
oral and 
popliteal 
artery on 
18th day. 

Not stated. 


“ 


“ 
“ 


Sloughing 
of nates. 
Not stated. 


Suppuration 


Not stated, 


“ 


«“ 
; “ 

Pyemia. 

Not stated. 


“ 


Time 
wire, etc., 
remained. 


se een eneeeenne 


Short time 


Prrrrerrrrrrirgy 


POR ner e ee wenenees | weeeee 


Pererrtrrrrrrr 


6 days. 


Length 
of Treat- 
ment. 


.| 41 days. 


41 days. 


5 months. 


Not stated 


Same day. 


2 months. 


Not stated 


“ 


14 weeks. 


10 mos. 


Not stated 


Not stated 


11 mos. 


4 months. 


12 weeks. 


Some wks. 


“ 


.| 4 weeks. 


2 months. 
4 weeks. 


11 weeks. 


.| 6 weeks. 


3 months. 


4 weeks. 
8 weeks. 
6 days. 

4 weeks, 


“ Number 


' of weeks.” 


Result. 


Cured. 


Relieved. 


Not stated 


Cured. 
Died. 


Cured. 


“ 


Died. 


Died. 
Failed. 


Cured. 


sc 


Died. 
Failed. 


“ 


Surgeon. 


R. Moyle. 


H. H. Smith. 


Liston. 


Jobert (de Lam- 
balle). 
Gable. 


Dupuytren. 


“ 


Banner. 
Reverdit, 
Giinter. | 


Not stated. 
N. R. Smith. 


“ 


Wutzer, 


Moreau. 
Von Dumreicher. 
J. Watson. 


J. A. Paxson. 
Poland. 
Manifold. 

A. D. Anderson. 
M. Lenoir. 


“ 


D. Wooster. 
Adams, 


A. Thierry. 
Ira. ‘Bhi dias: 
J.D. Hill. 
Stanley. 


Previous 


Treatment. 


Not stated. 


“ 


“ 


“ 


Resection. 


Not stated. 


“c 
“ 
“ 
“ 


Friction. 


Friction 
and im- 
movable 


dressing. 
Not stated. 


“ 


Starch band-| London 


age. 
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Work quoted from. 


Lon. Med. Repository, vol. 
x., 1818. 


Amer. Jour. Med. Sci., vol. 
xxix., 1855. 


Edinburgh Monthly Jour. 
Med. Sci., vol. viii., 1848. 


Gazette des 
1847, p. 90. 
Velpeau’s Méd. Opérat., t. 

i. p. 533. 


HoOpitaux, 


Lecons Orales de Clinique 
Chirurg., t. ii. p. 488. 
(Gurlt’s Surgery.) 

Bérard on Causes which 
retard Consolidation of 
Fractures, p. 51, 1833. 

Edinburgh Med. and Surg. 
Jour., vol. lix., 1843. 

Gazette des Hdpitaux, 
1843, p. 542. 

Vierteljahressch. d. Prakt. 
Heilk., Bd. Ixii., 1859. 
(Gurlt’s Surgery.) 

Malgaigne on Fractures 
(Packard), p. 261. 

Malgaigne on Fractures 
(Packard), p. 255. 

Malgaigne on Fractures 
(Packard), p. 255. 

F. Geller, Dissert. on Re- 
section of False Joint of 
Femur. (Gurlt’s Surg.) 


Essay on the Use of Re- 
section, etc. p. 72. 
(Gurlt’s Surgery.) 

Zeitschrift der K. K. Ge- 
sellschaft, etc., 1860. 
(Gurlt's Surgery.) 

New York Med. Times, 
October, 1851. 


Phila. Med. and Surg. Re- 
porter, Feb. 26, 1870. 

Londen Lancet, October, 
1852. 

Liverpoo! Med. and Surg. 
Rep., 1870. 

Glasgow Medical Journal, 
vol. i. 

Bulletin Général de Théra- 
peut., Dec. 15, 1850, 

Bulletin Général de Théra- 
peut., Dec. 15, 1850. 

Bulletin Général de Théra- 
peut., Dec. 15, 1850. 


Pacific Medical and Surg. 
Jour., 1868. 

London Med. Times and 
Gazette, 1859. 


L’Expérience, 
4, 1841. 
Amer. Jour. Med. Sci., 

April, 1869. 


November 


London Lancet, vol. i., 
1868. 
London Lancet, April, 
1854 


Lancet, April, 


1854, 


INJURIES 


AND DISEASES OF THE OSSEOUS SYSTEM. 


HO = 


382 


383 
384 
385 
386 


387 
388 
389 


390 


410 
411 
412 
413 
414 
415 


Femur, 


“ 


“ 


Seat of 
Fracture. 


Upper third. 


“ 


“ 


Junction of 
upper and 


middle thirds. 
‘ 


“ 


a 


“ 


Junction of 

middle and 

upper thirds. 
“ 


Middle third. 


“ 


Middle. 


“ 
“ 
“ 
“ 


Original 
Character. 


Not stated. 


Simple. 
Not stated. 
Simple. 
Not stated, 


Simple. 
21% inches 


shortening. 


Not stated. 


“ 
“ 
“ 


“ 


“ 


Comminuted. 


Not stated. 


Direction. 


Not stated, 


Oblique. 
Oblique. 


Not stated. 


“ 


“ 


Oblique. 


Not stated. 


Oblique. 


Not stated. 


Oblique. 


“c 


. 
“ 


Not stated. 


“cc 


“ 


Sex. 


a RR R 


BRS & 


MSE RB 


38 


16 


| Ad. 


| Time it had | 


existed. 


20 months. 


15 months. 
8 weeks, 
10 weeks, 


5 months. 


12 months. 
9 months. 


2 years. 
10 weeks. 


6 months. 


20 months. 
11 weeks. 


9 weeks. 


3 months, 
6 months. 
31 weeks, 


10 weeks. 
5 months, 


12 months. 


8 years. 
4 months. 
3 months. 


18 months, 


2 years. 
4 months. 
6 months, 


5 months, 


‘| 9 months, 


74% mos. 
8 months. 
13 months, 


Several 
months, 


9 years, 


.| 214 years. 


Onunited 
Operation, and how performed, 


Resection of both ends, drilling, and ; 
three ivory pegs driven in. 


Seton around, but not between frac- 
ture; starch bandage. 

Resection of ends, drilling, and union 
by silk thread. 

Extension and 
without splints. 

H. H. Smith’s apparatus, pag egs 
fracture almost immovable, but 
lowing patient to walk about. 

Seton, between ends, 


counter-extension 


Resection of both ends, 


Drilling ends, and united by silver — 
wire. 


Forcible friction of ends,and Ph, 
modification of Desault’s long — 
splint. 4 

H. H. Smith’s apparatus, allowing 
patient to walk about, but retain- — 
ing fracture almost immovable. 

Resection of lower fragment. 


Friction of ends by walking on 
crutches. 


Forcible friction of ends, once daily, 
for ten days. 
Splints and tonic treatment, 


bats 


H. H. Smith's apparatus, allowing 
patient to walk about, and retain- ‘ 
ing fracture almost immovable. 

Resection of ends, drilling, ona united | 
by wire. 


Walking about on crutches, and © 
starch bandage. : 
Drilling the ends, once only. 


Resection of both ends. 


Drilling ends, and drill left in. 


Seton, between ends. 


“ “ “ 


One ivory peg in upper and two ‘ta 
lower fragment, driven in. Re-— 
moval of a large piece of interposed — 
muscle; drilling, and union by — 
means of a twisted silver wire. S 

Resection of both ends of bone. 


Immovable dressing. eR 
Malgaigne’s spikes. oe 
Forcible friction of ends, electricity, — 
and starch bandage. 
Seton, between ends, and rest. “2 
‘ Mae : 
Forcible friction of ends daily, 


Galvanism, daily, for three weeks,and_ 
ptyal ism. ‘ 
Drilling ends, and pegs drivenin, 


Srenatin ends; gum, and chal: band- 
haseotlhs of three-quarters of an inch 


of bone. : 
Ivory pegs driven in, | eX Re mM 


, 
q 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


a Fractures. 


Cut down Time Length 
No.|on;orsubeu-, Sequele. | wire, etc. | of Treat- 
taneously. remained,| meut. 
382 | Cut down. | Erysipelas |.............| 14 weeks. 
. and ampu- 
tation. 
883 | Subcutan. Inflamma- | 2 weeks. | 8 weeks. 
tion. | 
384} Cut down. | Shock. == j.ss........eeee 30 hours. 
ol ir akaadee aaa INGE BtMtO, | Pesiacder edad 8 weeks. 
TE edacnarassas s 6 weeks. | 6 weeks. 
387 | Subcutan. | Abscess. 9 weeks. | 10 mos. 
888 | Cut down. | Not stated. |............... 15 weeks. 
389 | Subcutan. | “ Wound soseeceseseses| 4 months, 
unhealthy 
for nine 
months.” 
BP EOOP | iienes 5b <dacdseone SEreat COD} arccedes sees 7 weeks. 
4 stitutional 
disturb- 
P ance.” 
© BOL | ee eeeee naaeseee Shortening. |......... seats 4 months. 
Cut down. | Not stated. |............... 8’ months. 
Bee cchcocnoones lan unio Oraeer et Renccnes 2 months. 
a B94 |... eeERCGigdanssadaceonvsesi) oxecss Sieneties 6 weeks. 
BNE Ee kecavcacesese Notistated.. |cs.ccicces.o-. 8 weeks. 
asia seseeeeeeee) SUPPUration| 9 weeks. | 9 weeks. 
Cut down. | Not stated. |.............../ 15 weeks. 
fenega dsactvcenace erik ladtiesdve cucves 5 months. 
Subcutan. bss RR ee 6 weeks. 
Cut down. |Amputation.}.... -| 10 weeks. 
Subcutan. | Notstated. | 3 weeks. | 8 weeks. 
ye Profusesup-| Notstated| 3 months. 
puration. 
4 Not stated. | 7 weeks. | 2 months. 
Cut down. |Amputation.| 1 week. | 14 weeks. 
bes Notistated, | sscscs.....0002 24 days. 
Be Mites cdiemsivecees s dedeBsicceceeese|  O WOCKE: 
| Subcutan. a 2 months.| 3 months. 
qdidasinsdaacslens i eepadacndesauas| 6: WeOkS. 
Subcutan. | Refractured | 16 weeks. | 13 mos. 
limbin 9th 
_ | month. 
Mevwearesagessese| NOt StAted...| cegsocsess-.->| 2: WEOKS; 
“Subcutan. se 2 eee 4 months. 
“4 oe 3 weeks. | 2 months. 
Cut down. | iM abiesabacesess | 14: CA¥8, 
be bei . ss idigesebyeseecs| SOMO WKS 
‘Subcutan. Amputation.| 18 days. | 4 weeks. 


Result. 


Failed. 


Cured. 
Died. 
Cured. 


“ 


“ 
“ 
“ 


“ 


Relieved. 


Cured. 


Failed. 


Cured. 


Failed. 


Died. 
Cured. 
“ 
Failed. 
Cured. 


Failed. 


“ 


Died. 
Cured. 
Failed. 


Surgeon. 


Stanley. 


Rynd. 
C. P. Johnson. 
E. Michener. 


R. J. Levis. 


Not stated. 
J. M. Buzzell. 
E. 8. Cooper. 


2 


. V. Dorsey. 


G. 8S. Wentz. 


B. Langenbeck. 
E. Home. 


< 


. Mott. 
G. Dock. 


H. H. Smith. 
W. F. Peck. 


Stanley. 
D. Brainard. 
Gay. 


D. H. Agnew. 
V. Mott. 


Erichsen. 


W. Ferguson. 
D. Wooster. 
D. Prince. 


C. A. Pope. 


“ 


W. J. Square. 


“ 


“ 
Not stated. 
G. M. Jones. 


Mackenzie. 


Previous 
Treatment. 


Starch band- 
age and 
immov- 
able dress- 
ing. 

Not stated. 

Not stated. 


“ 


“ 


“ 


“ 


“ 


Friction. 
Not stated. 


Blistering. 


Not stated. 


“ 
“c 
“ 


“ 


“ 


Friction. 
Friction, 


galvanism. 
Not stated. 


“ 


775 


Work quoted from, 


London Lancet, April and 
Noy. 1854. 


Dublin Jour. Med. Sci., 
vol. iv., 1847. 
Virginia Stethoscope, May, | 


Amer. Jour. Med. Sci., Jan. 
1848. 

Amer. Jour, Med. Sci., Jan. 
1855, 


New York Medical Times, 
Oct. 1851. 

Boston Medical and Surg. 
Jour., Feb. 27, 1850. 

Cincinnati Lancet and Ob- 
server, July, 1859. 


N.Y. Amer. Med. Monthly, 
April, 1854, 


Correspondence with D. 
Hayes Agnew. 


B. Langenbeck’s Clinic. 
(Gurlt’s Surgery.) 

Trans. Soc. Improv. Med. 
and Surg. Knowledge, 
vol, i., 1793. 

Trans. New York Acad. 
Med., vol. i., 1847-59. 

Amer. Jour. Med. Sci., Jan. 
1855, 


Amer. Jour. Med. Sci., Jan. 
1855. 


Philadelphia Medical and 
Surgical Reporter, Oct. 
2, 1869. , 

London Medical Gazette, 
1844-45. 

Chicago Medical Journal, 
Sept. 1858. 

Lond. Lancet, vol. ii., 1850. 


Records of Surgical Wards 
in Penna. Hospital. 
Trans. New York Acad. 
Med., vol. i., 1847-59. 
Trans. New York Acad. 
Med., vol. i., 1847-59. 
London Med. Times and 
Gazette, vol. xi., 1855. 


London Lancet, vol. ii., 
1850. 

Pacific Medical and Surg. 
Journal, 1863. 

St. Louis Med. and Surg. 
Journal, Oct. 1866. 

St. Louis Med. and Surg. 
Journal, Oct. 1866. 

St. Louis Med. and Surg. 
Journal, Oct. 1866. 


London Med. Times, 
ii, N. S., 1851. 
London Med, Times, 
ii., N. S., 1851. 
London Med. Times, 
ii, N.S., 1851. 
London Med. Times, 
xiii., N. S., 1856. 
London Med. Times, 
xiv., N. S., 1857. 
Lond. Association Medical 
Journal, Feb. 10, 1854, 


vol. 
vol. 
vol. 
vol. 


vol. 


776 


416 


417 
418 
419 
420 
421 
422 


423 


424 


425 


426 
427 
| 428 


429 
430 


U. nanitea 


Bone. 


“ 


“ 


“ 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. i 


Seat of Original "| % | ¢& | Timeit had 
Fracture. Character. Direction. oS a existed. 
Middle. Not stated. Oblique. M. | 63 | 16 months. 
*f a Not stated. | M. | 45 | 9 weeks. 
sal Compound, e F. | 83 | 8 months. 
43 | Compound. Not stated. | F. | 33 | 12 months, 
“ Comminuted. ee M. | 27 | 22 wecks. 
“ “ “ M. | 27 | 26 weeks. 
«“ “ “ M. | 27 | 9144 mos. 
“ “ “ M. | 28 | 15 months. 
‘ 3 a M. | 28 | 164% mos. 
eZ e = M. | 28 | 20 months. 
Not stated. Oblique. M. | 34 | 3 months. 
“ “ ee M. | 34 | 12 months. 
si 3% inches - M. | 26 | 4 months. 
shortening. 
& Not stated. ie 38 | 3 months. 
“ a Not stated. | F. | 32 | 4 months. 
id 2 inches 4 M. | 48 | 6 months. 
shortening. 
us Compound. - M. | 35 | 5 weeks. 
tt Not stated. sd M. | Ad. 5 months. 
L = a M. | 28 | 20 weeks. 
v3 = = M. | 29 | 7 months. 
LU: e = M. | 48 | 7% mos. 
sd J 3 M. | 24 | 10 months. 
se vd Oblique. M. | 26 | 3 months, 
bed a M. | 26 | 5 months. 
sé e e M. | 33 | 7 months. 
“ vd s M. | 60 | 5 weeks. 
x cs es F. | 25 | 17 weeks. 
“ “ 2 | F. | 25 | 6 months. 
“3 od ss M. | Ad.| 6 months. 
ee - = M. | Ad.| 9 weeks. 


Operation, and how performed. 


H. H. Smith’s apparatus, retainin 
fracture almost immovable, but a 
lowing patient to walk about. 


Desault’s apparatus and rest. 

Pressure and rest. 

Seton, between ends. 

Extension by weights. 
Immovable dressing of starch band- 


age. i 
Seton, between ends of bone. 


Drilling in several places. 


Periosteum turned up for an in 
from each end; ends 
drilled, and wired together. ’ 

Forcible friction of ends together. _ 


Resection of both ends, and united by 
loop of wire twisted around ends. 
Tenotomy of sartorius and fascia lata, 

extension, and Middledorps’ owiees 
ing apparatus. 
Swinging apparatus of Middledorps. — 


Compression of fragments strong 
leathern splint; immovable dress- 
ing of flour and egg; walking bee 
crutches. 

Friction of ends; paste bandage ; 
in third month walking about with 
leg immovable. 

Couprention in tin splint. 


Friction by walking about” on "4 
crutches. 

Breaking up interposed mass, 
extension apparatus, 

Breaking up in mass, and in . 
eight days plaster-of-Paris bandage. 

Two ivory pegs driven into up 
fragment, and one in lower. 

Resection of upper fragment, scraping 
of lower, drilling each, and union 
by gold thread. : 

Pressure and rest. 


Forcible friction of ends, and starch 
bandage. a 
Splint from pelvis to foot. if 


Firm setae by Winchester’s ¢ - 
paratus - 

Starch bandage, and walking « 
crutches. 

Acupuncture and {double tncll 
times weekly, and double 
plane. 

Starch bandage, and walking — 
on crutches. - 

Apparatus of Dr. Samuel eer a 
vented and made in sprin 854, 
—consisting of a steel om 
foot, on each side, to about for 
inches above fracture on inner side 
and to pelvis on outer side; a paé 
in front of fracture, and 
knee and ankle; leathern straps 
around limb, and one around pelvis. 
Patient allowed to walk h 
foot on ground. The same as that 
known as I. H. Smith’s apparatus. 


a 


Paes 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


TE 


Fractures. 


Cut down 


. on;orsnbeu-| 


taneously. 


SORTER nee e ee wnee 


Subcutan. 


errr errr eer rrisy 


Subcutan, 


“ 


Cut down. 


ees 


Cut down. 
Subcutan. 


(ERR eee ee eee ewee 


Oe eee e ee eee ee ones 


Subeutan. 
Cut down. 


Rene eee ee eeeees 
nae n ee eee weeeewees 
Prree eee rs 
seeeee serene neeee . 


‘Subcutan. 


(neem eee wee eereee 


| Time Length 
Sequelae. | wire,etc., | of Treat- 
remained.) ment. 
| 
WEAN), cTenedecens cian Not stated, 
about with- 
out much 
incouve- 
nience.” 
Not stated. |...... 2a eee 2 weeks. 
Di corse Spas hdap nage ....| 3 months. | 
Amputation, 3 months., 3 months. 
| 
PU BERLOG, Pacanas ceasonane 4 weeks. 
. 
Pb shiia jp iahddanteicases 3 months. 
Profusesup- 3 weeks. | 6 months. 
puration, 
Not stated. -| ............20. 614 wks. 
Peis Luh biaansee aesenaae | 16 weeks. 
Healthy | 54% mos. | 8 months, 
suppurat n. 
Nout stated...) scc<ccsssescae, 7 weeks. 
Abscess. 23 days. | 4 months. 
Not stated. |......... seveee| 8 Weeks, 
 ichlieae, RSs Sas 3 weeks. 
Riau alas bes asasaen 6 weeks. 
‘ ccdeaatasheaens 5 months. 
ee aE Tnesccepepacsr 6 weeks, 
> Gay ae +...| 3 months. 
ba amenis iakeqess 17 weeks. 
LSS Se (eee dankn esas 9 weeks. 
Not much in-) 3 days. 414 mos. 
flammation. 
Not stated. | 9 weeks. | 5 months. 
‘in OS 6 weeks, 
“ ae “ 
- Deaeeesandaass 5 weeks. 
eee eeeee & 
Be Wea wctaGel ie wnwesan 9 weeks. 
“ Feet eee ee eee “ 
eta B iitdeansesseae 3 months. 
My Nivedeseameseve 4 weeks. 


Failed. 


Relieved, 


Cured. 
Failed. 
Failed. 


Cured. 


Failed. 
Cured. 


“ 


Failed. 
Cured. 


Failed. 


“ 


Cured. 
“ 

Failed. 

Cured. 


“ 


oe 


| 


Surgeon. 


H. H. Smith. 


G. W. Norris. 


“ 


G. W. Norris. 
Not stated. 


“ 


H. J. Bigelow. 


“ 


“ 


Not stated. 
D. Brainard. 


Paul and Klose. 


“ “ 


Stanley. 


Limauge. 


Brown. 
Lisfranc. 


Von Bruns. 


“ 


“ 


Wutzer. 


Not stated. 
C. A. Pope. 
R. W. Smith. 
Coulson. 


F. D. Lente. 


J. Crosby. 
Samuel Lilly. 


Previous 
Treatment. 


Not stated. 


“ 


Pressure 
and rest. 
Not stated. 


Extension. 


Extension, 
immov’ble 
dressing. 

Extension, 


immovy ble 
dressing, 
seton. 
Extension, 
immovy’'ble 
dressing, 
seton, 
drilling. 
“ 


Not stated. 
Friction. 


Not stated. 


“ 


Pressure, 


Not stated. 


“ 


“ 


Starch band- 


age. 
Not stated. 
Splints. 


Work quoted from. 


Amer. Jour. Med. Sci., 
Jan. 1851. 


Amer. Jour. Med. Sci., 
Jan, 1843. 

Norris, Contributions to 
Practical Surgery, 1873. 

Norris, Contributions to 
Pract. Surg., 1873. 

Boston Med, and Surgical 
Jour., May 16, 1867. 

Boston Med. and Surgical 
Jour., May 16, 1867. 

Boston Med. and Surgical 
Jour., May 16, 1867. 


Boston Med. and Surgical 
Jour., May 16, 1867. 


Boston Med. and Surgical 
Jour., May 16, 1867. 


Boston Med. and Surgical 
Jour., May 16, 1867. 


New West. Med. and Surg. 
Jour., Sept. 1848. 

New West. Med. and Surg. 
Jour., August, 1848. 

Zeitschrift Klin. Med., 
Jahrg. 2, 1851. (Gurlt’s 
Surgery.) 

Conservative Chirurgie. 
(Gurlt’s Surgery.) 

London Med. Gazette, vol. 
i., 1844-45. 


Presse Méd. Belge, April 
27, 1851. (Gurlt’s Sur- 


gery.) 
Edinburgh Med. and Surg. 
Jour., vol. i., 1805, 
Précis de Méd. Opérat., t. 


ii., 1846. 

Deutsche Klinik, 1861, 
Beob, 17. 

Deutsche Klinik, 1861, B. 
18. 

Deutsche Klinik, 1861, B. 


26. 

Weber, in Chir. Erfahr. 
u. Untersuch. (Gurlt’s 
Surgery.) 

St. Louis Med. and Surg. 
Jour., July, 1845. 

St. Louis Med. and Surg. 
Jour., July, 1845, 

London Med. Circular, 
March 1, 1854. 

London Lancet, October, 
1854, 

New York Journal Med., 
vol. v., Nov. 1850. 

New York Journal Med., 
vol. v., Nov. 1850. 


Trans. New Hampshire 
Med. Soc., 1857. 
Per letter to D.H. Agnew. 
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Seat of Original 5 x | 3 
No Bone. Fracture. Character, | Direction. R a 
446 | Femur, Middle. Not stated. Not stated, | M. | 36 
447 ae s Compound, Oblique. M. | 35 
448 es a Not stated. Not stated. | M. | 29 
449 $i Junction of Ld id M. | 53 
middle and 
lower thirds. 
450 “ “ “ M. | 53 
451 “ “ “ “ M. 53 
452 “ “ “ “ M. Ad. 
453 3. # ve Oblique. M. | 55 
454 “ “ “ “ M. | 55 
455 e ae “ Not stated. | M. | Ad, 
456 “ “ iii “ M. Ad, 
457 “ “ “ “oe M. 6 
458 “ “ “ “ M. 1% 
459 sad Lower third. * ee M. | 40 
460 “ “ “ “ M. 40 
461 66 ay 3 ee F. | Ad. 
462 s a = Oblique. F. | 61 
463 “ & cs “ | pea Bef 
464 as « Compound, Not stated. | M. | 30 
comminuted, 
465 « ae Opened into | Oblique. M. | 29 
knee-joint. 
466 ue Ke Not stated. Not stated.:| M. | 15 
467 hip ig sd Transverse. | M. | 59 
468 = Lower fourth. i Not stated. | M. |...... 
469 “ e “ “ M. 60 
470 ss Condyles. big o M. | 27 
471 | Patella. Not stated. Compound, ed M. | 35 
comminuted. 
472|  « “ Not stated. “ M. | Ad. 
473 <2 Middle. bid Transverse. | M. | 36 
474 “ “ “ec “ M. 24 


Time it had 
existed, 


Not stated. 


5 months. 


5 weeks. 


3 months. 


4 months. 


544 months, 


5 months. 


8 weeks, 

7% months. 

Several 
months. 

9 weeks, 

2 years. 

11 weeks. 

8 weeks. 


5 months. 


3 months. 
414 months. 
9 months, 
3 years. 


11 weeks. 


3 months. 


8 weeks. 


Not stated. 
3 months. 
2 years. 


10 weeks. 


Months. 


4 months. 


9 weeks. 


Ununiteca ; 


Operation, and how performed. 


Drilling ends of overlapping bone 
anda director, from pocket-case, put. 
in aud left remain, 

Drilling ends, and repeated eleven 
times, at intervals of fourteen and 
twenty-one days. 


Perfect rest and tonic treatment. 
Starch bandage. 


Aeupuncture by eight needles for four 
days, and by twelve for five days. 
Injected six drops and aftersarda 
twenty drops liq. ammon. one p 
aq. destillat. two parts. 


Injected gtt x of solution of ammo- — 
nia (in proportion of one to three); — 
four weeks later gtt. xx again; in 
a week another of gtt. xx of equal 
parts of ammonia and water, In 
the next five weeks four injections 
were wade of compound tincture 
of iodine. The leg lay in a water 
glass splint. Phosphate of calcium | 
was given internally. 

Forcible friction of ends, and elec~) 
tricity. 4 

Drilling ends, and repeated three 
times, at intervals of seven or be 
days, 

Immovable apparatus of starch vand- 
age. 


ii. of ends of bone. 


Drilling ends, and pegs driven in. 

Forcible breaking up of Hhipptiar iy 
mass. 

Forcible friction of ends, and eure 
on crutches, 

H. H. Smith’s apparatus, ions 
tient to walk about, but retaining — 
fracture almost immovable. $8 

Resection of both ends. 


Inclined plane, and extension by 
weights. 

Resection of upper end, and two steel 
pegs driven in. 

Resection of ends, drilling, and wired 
together, % 

Drilled with gimlet into lower end im 
upper fragment, and drill leftin. 


Resection of upper end, 5.20 


anh. cee, oo 
Immovable apparatus of Ballif, 
making firm compression, a ‘ 


Acupuncture by needles between ends, 


Resection of upper fragment, scraping. 
lower; pegs driven in, 

Forcible friction of ends and splints. ; 

Tincture of iodine lopalinet and inter. 
nally. 


Divided ligamentum 
recti femoris, three 
patella, 

Pasteboard splints and collars ot har 
ness leather, 


Seton at side of, but not be 
ends, 


UNUNITED FRA CTURE, OR PSEUDARTHROSIS. 
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Fractures. 
Cut down Time, Length Dravioud 
_ No. on;orsubcu-| Sequel. | wire, etc.,| of Treat- | Result. Surgeon. T Ain on t Work quoted from. 
taneously. remained., ment. reatment. 
| 
446 | Cut down. | Not stated. 10 days. | 314 mos. | Cured. D. Brainard. Not stated. | New West. Med. and Surg, 
ad Jour., March, 1852. 
447 | Subcutan. Probe Kattcsicdss cs 61% mos. « as ¢ Chicago Med. Jour., Sept. 
1858. 
BO kidcvsndeaxe SH Why) BD Ae Aitenees dase 11 weeks. s G. Buck, bes Trans. New York Acad. 
Med., vol. i., 1847-57. 
EERE eee ed 8 ar CO 48 days. | Failed M. Bourguet. Starch Gazette des Hépitanx, 
bandage. 1863. 
450 | Subcutan. a8 Races .| 4 weeks, " a Starch Gazette des Hdpitaux, 
bandage. 1863. 
461 bas SRE) YORE NM tesa cassen 15 weeks. | Cured. as Starch Gazette des Hdpitaux, 
| bandage, 1863. 
and acu- 
; puncture. 
_ 452 hig * Consolidae | .....eseeseeee 6 months., “ Bourget. Not stated. | Allg. Med. Cent. Zeit., 39, 
; tion com- 1874. 
plete and 
callous 
very ex- 
tensive.” 
BUMEEEE Veencaceseusescssss Not stated. |..........5-.., 2 months.) Failed H. 0. Hitchcock. # New York American Med. 
5 : | Times, Dec. 1, 1860. 
454 Subcutan. AT AEE a cutieatcacah | 14 weeks.) Cured a Friction, New York American Med. 
a | electricity| Times, Dec. 1, 1860. 
PDE: | i5s.c cece. ae See Den cacevetecsh’ | 10 weeks. e | C. Brackett. Resection | New Western Med. and 
; | ot upper Surg. Jour., Dec. 1857. 
_ | ; fragment. 
m 406) Cutdown. {| Severe =... ..ssnscevese | Few days.| Died. C. T. Parkes. Not stated. (Chicago Med. Jour., June, 
ie second hem- 4 1871. 
J orrhuge, 
_ 457) Subcutan. | Amputation! ............... Notstated Failed H. Coote, by Lond. Lancet, vol. i., 1862. 
458 Pascua Raiahiccses NOG RURGRI: [ocectsssesenacs - A Von Bruns. vA Deutsche Klinik, B. xix., 
oo 1861. 
‘ SESE be dan cacesteet dates OLE Tah dc ee 9 weeks. “ H. H. Smith. aS Amer. Jour. Med. Sci., 
Bet Jan. 1855. 
; BNE edueklaspicscovees " 17 weeks. | 17 weeks. | Cured. s Friction, Amer. Jour. Med. &ci., 
.. blisters. Jan. 1855, 
_ 461 | Cut down. | Enormous |...............) 3 weeks. Died. | T. M. Markoe. Not stated. | New York Jour. Med., 
3 hed-sore, | May, 1859. 
BAGO recedivsevscssdeens| NOt a@tated. | .....cc...0000 | 4 months.| Failed. Butlin. ig London Lancet, Feb. 14, 
’ 1874, 
463 | Cutdown. | Amputation Notstated 7 weeks. §¢ . Extension. er Lancet, Feb. 14, 
i 1874. it 
«464 ae Not stated. 14 weeks. 8 months.| Cured E. S. Cooper. Not stated. | Cincinnati Lancet and Ob- 
4 server, July, 1859. 
465 | Subeutan. | Erysipelas, | 3.weeks. | 47 days. | Died. D. Hayes Agnew. % Recurds of Surg. Cases in 
_ abscesses, Penna. Hospital. 
: exhaus- 
4 tion. | 4 
BAGG | .......00000---...| Not stated. |...............| 3 months.} Cured Sick. « Med. Zeit. d. Vereins f. 
4 Heilk. Prakt., 1838, p: 
4 259. (Gurlit’s Surgery.) 
i A eee = Si lacaces 4 weeks. - Dohlhoff. =f Med. Zeit. d. Vereins f. 
a Heilk. Prakt., p. 58, 1837. 
“4 (Gurit’s Surgery.) 
468  Subcutan. OU amity galidsauien Notstated Failed Malgaigne. Starch Manuel Méd. Opér., 1849, 
Gee bandage. p. 213. 
469 Cut down, sé 1 year. Longtime, “ W. Ferguson. Not stated. | Lond. Lancet, vol. ii., 1858, 
oe ; and vol. ii., 1859. 
RIND ds cesecs vax ds'enas Used on Steet .-| Notstated| “ J. Paget. gs Lond. Med.-Chir. Trans., 
ES vol. li., 1868. 
BEATE feessvecensccscsees Joint was | .....se00-00.) 10 weeks. | Cured L, Levergood. bs Amer. Jour, Med. Sci, 
Bees punctured ‘ Jan. 1860. 
; to liberate 
= pus, of 
a which 12 
‘a oz. came 
ale ‘away. 
-472| Subcutan. | Ossification |...... seeeeeese| 4 months.| Relieved. | Dieffenbach. by Casper’s Wochenschrift, 
“si : going on. Oct. 2, 1841. 
BRET tatodsixssveenss+) PAtCONUANIG|s.25c:0e0s.000 Notstated oe W. B. Dodson. ¥ New Orleans Med. and 
Be tf to walk ’ Surg. Jour., Noy. 1867. 
away. 
474 Subcutan. | “ Mere 16 days 8 weeks. | Cured, | F. Rynd. - Dublin Jour. Med. Sci., 
Tees solid. 


Ww 


vol. iv., 1847. 


780 
No. Bone 
475 | Patella. 
476 ee 
477 Tibia and 

fibula. 

478 es 
479 ee 
480 « 
481 - 
482 Be 
483 
484 43 
485 a 
486 
487 of 
488 a 
489 Br 
490 Ge 
491 ae 
492 a 
493 as 
494 RS 
495 ce 
496 & 
497 _ 
498 ¢ 
499 s 
500 fe 
501 oe 
502 & 
503 a 
504 “ 
505 bd 
506 * 
507 . 
508 
509 
510 is 
611 % 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Seat of 
Fracture. 


Middle, 


“ 


Not stated. 


“ 


“ 


ay 


“ 


Junction of 
upper and 


Middle. 


“ 


middle thirds. 


Original 
Character. 


Not stated. 


Compound, 


Not stated. 


“ 


“ 


Compound. 


Not stated. 


“ 


“ 


Compound. 
Not stated. 


“ 


Compound. 
Not stated. 


Compound, 


comminuted. 


Compound. 


“ 


Not stated. 


Direction. 


Transverse. 


Not stated, 


“ 


“ 


Oblique. 


Not stated. 


“ 


Oblique. 


tal 

® 
R 
M. 
M 


a 


M. 


M. 


= F 


oP PR RRS BR OB 


ee eres Be 


BF 


Age. 


V'y | 
old. 


16 
31 


Time it had 
existed. 


9 weeks. 


5 months. 


7 months. 
8 weeks. 


13 months. 


3 months. 


13 months. 
10 months. 
16 weeks. 


5 months. 


2 months. 
7 months, 


3 months. 


5 months. 


10 weeks. 
4 months. 
6 months. 
6 weeks, 

3 years. 

2 years. 
Not stated. 
20 months. 
10 months. 


2 years. 


19 months. 


2 months. 


.| 23 weeks, 


23 weeks. 
5 months, 
814 weeks. 
15 weeks. 
14 weeks, 
20 weeks, 


4 years. 


6 months. 
8 months. 


10 weeks. 


Ununited ‘ 


Operation, and how performed. 4 


Drilling ends, and union by silver 


wire. 
Hollow splint, adhesive plaster, and — 
mechanical support. 


2 
Resection of several inches of thick-— j 
ness of bone, and actual cautery. 
Galvanism of limb, twice daily, from ‘ 
knee down, ; 
Scarification with strong needle of F 
cartilaginous ends of fracture, and — 
in two weeks the immovable appa- — 
ratus. 
H. H. Smith's apparatus, retaining — 
fracture almost immovable, but al- 
lowing patient to walk about. 
Galvanism daily for two weeks. j 


Drilling ends, and repeated in two © 
weeks, ; 
Copper half-boot attached to foot,and — 
moving about on crutches. 
Periosteum turned up, ends of frac- — 
ture resected, drilled into medullary — 
cavity only, and wired together. 
Starch bandage. 


Resection of ends and wiring together. 
M. Seutin’s immovable apparatus. 


Seton around the ends of bone, but not 
between. 


Forcible friction daily for three days. 
Resection of both ends. 


Compound tincture of iodine exter- 
nally night and morning. 

apr bandage, and ptyalism for 
syphilis. 

Periosteum turned up, both ends di- — 
agonally resected. 

Scraping ends of bone. j 


Seton; tenotomy of contracted tendo 
Achillis. 

Butter of antimony on the exposed © 
bone. 


Resection of both ends of tibia. 
“ “ “ - 

# 

Seton, and scarification of ends. F 


Ivory pegs driven in, one in each 
fragment, and one between ends. 
Forcible friction of ends for an hour. 


Forcible friction of ends of bone to- ’ 
gether, 
Friction by walking about on crutches. ‘ 


Ballif's immovable apparatus making ’ 
firm compression. a 

Painting limb at fracture with tine- 
ture of iodine. 

Painting limb at fracture for eight 3 
days, when union began. 

Forcible breaking up of fibrous mass, 
and gutta-percha splints. 


Resection, and union by gold thread. : 
a 


Firm and continued pressure by dex- } 
trine bandage. 

Two setons, one on each side of frac- 
ture, but not between ends. 

Pressure, and walking about on- 
erntches, . é 


Fractures. 
Cut down Time Length 
No. on;orsubcu-| Sequele. | wire,etc.,| of Treat- 
taneously. | remained.) ment. 
475 | Subeutan. | Not stated. 6 weeks. | 4 months. 
ee Deep ab- i... 00 crouse | 5 weeks. 
Bi SCess as 
result of 
original | 
injury. 
A477 | Cutdown. | Not stated. |..............., Not stated 
TATE |... ccsseersaceerse rc tog Sa (RE Rone a | 4 weeks. 
479 | Subcutan. ei aie eae 8 weeks. 
3 
| | 
a | 
480 |...... Peel than’ a omega 9 months. 
EE hake scansess ie .. Not stated) 
Subcutan (geal | Some wks| 
eS a Besa 
Cut down. | Erysipelas. |............. -| 3 months. 
sssssesesesseseres| Not stated. | .......ccceeees | 314 mos. | 
Cut down. | Shock and )............... 2 weeks. | 
erysipelas. | | 
ceadedgiecnssiesss NOt stated. [| ......ccesese 2 months. | 
7 | 
q 
Subcutan. se 10 days. | 6 weeks. 
| 
eT aiedsidenesien cesses -< tei ati pra OUR ESE 6 weeks. 
190 | Cut down. bid / See 8 months. 
Mpg aucnsevescceses ss | aah ies tacts 3 weeks. 
ee ee eege “ | seesereeeneenes 3 months. 
| 
3 | Cut down. ss Monti caaahxescd 54% mos. 
| Subcutan. 7 EF ee 2 months. 
“« OH | 1 day Not stated | 
dl ees CI ant (nee ae 4 weeks. 
7 | Cut down. BRR e evetencdoeseses 4 months. 
big Union com- | .......... eeee| Not stated) 
mencingon| 
40th day.: 
SEvsacsessoncesess| 1 Waek 314 mos. 
Moderate 6 days 8 weeks. | 
reaction. | 
IV OG REACTOR. “I ooo. cn cnencaces 5 weeks, 
na G32 Ss eae 5 weeks. 
Pee NE Ledds evancesudes 2 months. 
sori begveide CAPE 4 weeks. 
" bvpdesedecsss| DOW WKS. 
Saad das oxct fg esesesveceeee] NOt Stated 
hs Seu ide avwsts 1v weeks. 
a 7 days. 4 weeks. 
Yk SE aiakigeisie 2 months. 
Inflamma- | 10 days. | 4144 mos. 
tion. 
Messees | ONOU STATED. | scovtsscnexaess 6 weeks 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


VOL. 1.—50 


Result. | 


Cured. 


Cured, 


“ 


“ 


“ 


Relieved. 


| Cured, 


“ 


Died. 
Failed. 


Cured. 


Relieved. | 


Cured. 


“ 


“ 


Surgeon. 


| T. M. Logan. 


Relieved. 


C. King. 


Faivre. 


| D. McRuer. 
| G. F. Sandford. 


Not stated. 


Holl. 

Enos. 

D. P. Smith. 
Thorndike. 


Not stated. 


|G. Buck, 
| Jobert (de Lam- 


balle). 


oe 


Worthington. 
E. H. Bennett. 
Blasius. 
W. B. Page. . 
A. W. Stocks. 
Not stated. 

“ 
F. Lehmann. ; 
Uhde. 
Dupuytren. 


G. M. Jones. 


Paul. 
Basedow. 


Wenzel. 


| OC. G. Giinther. 


Dohlhoff. 


Blasius. 


“ 


Von Bruns. 
Wutzer. 


W. B. Page. 


B. Brodie. 


781 


Previous 
Treatment. | 


Not stated. 


“ 


Immovable 
dressing. | 


Not stated. 


se 


“ 


“ 


Resection. 


Not stated. 


Tincture of | 


iodine. 


eee eeeneees eeeeee| 


Preerrerirrrerrrrsy 


Friction, 
blistering. 
Not stated. 


“ 


“cc 


“ 


Pressure. 


Not stated. 


| Lond. Med.-Chirur. Trans., 


Dissert. Spicileg. cull. non- 


Work quoted from, 


Pacific Med. and Surgical 
Jour., Dec. 1866. } 

Dublin Med. Press, Dec. 8, | 
1847, | 


Anc. Jour. Méd., tome | 
Ixviii. p. 210. 

Trans. Amer. Med. Assoc., 
vol. iii., 1850. 

Trans. Amer. Med. Assoc.,, | 
vol. iii., 1850. 


Amer. Jour. Med. Sci., 
Jan. 1851. 


London Med. Times and | 
Gaz., Nov. 12, 1853. 

New York Jour. Med., 
Nov. 1859, 

New York Amer. Medical 
Times, July 28, 1860. 

Boston Medical and Surg. 
Jour., June 11, 1868. 


New York Medical Times, 
Oct. 1858. 

New York Medical Times, 
Oct. 1851. 

Comptes-Rendus d. Séanc. 
Acad. Sciences, April 16, 
1860. 

Comptes-Rendus d. Séanc. 
Acad, Sciences, April 16, 
1860. 

Provincial Medical Jour., 
Oct. 29, 1842. 


Dublin Jour. Med. Sci., 


vol. liii. 


| Medicin. Zeitung, No. 39, | 


1853. 


vol. xxxi., 1848. 
Massachusetts Med. and 
Surg. Reporter, 1870. 
St. Thomas’s Hosp. Statis. 
Reports, 1864. 

Rust’s Magazine, B, Ixvii., 
1841. (Gurlt’s Surgery.) 

Von Graefe’s Jour. de Chir., 
Bd. iii., 1822.(Gurlt’s Sur.) | 

Deutsche Klinik, 1855, p. 
211. 

Bérard on Causes which 
retard Consolidation of 
Fractures, p. 52. 

London Med. Times, vol. 
xv., 1814. 

Conserv. Chirur., B. xeviii. 
p. 302. (Gurlt’s Surg.) 
Von Graefe’s Jour.de Chir., 
B. xvii., 1831.(Gurlt’s Sur.) 
Med. Zeitung d. Vereins f. |- 

Heilk., 1836. (Gurlt’s Sur.); 
Med. Zeitung d. Vereins f. 
Heilk., 1842. (Gurit’s Sur.) 
Med. Zeitung d. Vereins f. 
Heilk., 1837. (Gurlt’s Sur.) 
Med. Zeitung d. Vereins f. 
Heilk., 1847.(Gurlt’s Sur.) 
Med. Zeitung d. Vereins f. 
Heilk., 1847. (Gurlt’s Sur.) 
Deutsche Klinik, B. xxii., 
1861. 


null. Chirurg., 1849. 
(Gurlt’s Surgery.) 
Lond. Med.-Chirur. Trans., 
vol. xxxi., 1848. 
Lond. Med.-Chirur. Trans., 
vol. xxxi., 1848. 
Brodie’s Pathology and 
Surgery. 
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538 
539 
540 


541 


Bone. 


Tibia and fib- 
ula. 


“ 


“ 


“ 


“ 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Seat of 
Fracture. 


Middle, 


“ 


“ 
Middle third, 
“ 

“ 

“ 


“ 


Junction of 
middle and 


lower thirds. 
oo 


“ 


Lower third. 


Original 
Character. 


Simple. 
“ 


Not stated. 
Not stated. 


ita 


“ 


Compound. 
Not stated. 
Compound, 
Not stated. 


Simple. 


“ 
“ 


Not stated. 


“ 


“ 


Compound. 
Comminuted. 
Compound, 


comminuted. 
Not stated. 


“ 


Compound, of 
right leg. 


Simple, ofleft 
leg. 

Compound, 

Not stated. 


Born with 
fracture. 


Not stated. 


Direction. 


Not stated. 


Oblique. 
Not stated. 
Not stated. 


“ 


“ 


Transverse. 


Not stated. 
Oblique. 
Not stated. 


“ 


Transverse. 


Not stated. 


“ 


“ 


Oblique. 


Not stated. 
Oblique. 
Not stated. 


“ 
“ 


“ 


“ 


“ 


Oblique. 


“ 


“ 


“ 


“e 


SRFREBEE ER = 


5 | Sex. 


BFE SE 


2 ee 


| 
o 
bp 
< 


Ad. 


22 


| 


Time it had | 


existed. 


8 weeks. 


11 weeks, 
8 months. 
11 months. 


16 months. 


6 months. 

6 weeks. 

3 months, 
«“ 

14 weeks. 


3 months. 


514 months, 


3 years. 


6 weeks. 


.| 24 weeks. 


3 months. 


54% months. 


18 weeks, 
7 weeks, 
314 weeks, 
2 months. 
4 months, 


10 weeks. 
8 weeks. 
11 weeks. 


11 weeks. 
9 months. 
16 weeks. 


11 months. 


2 years. 


11 weeks, 


.| 12 months. 


2 years. 


4 years. 


6 months, 


Un f ite 


Operation, and how performed, — 


Three gutta-percha splints, and o 
this starch bandage; leg bein 
dressed every fourteen days. 

Side splints and firm bandaging. © 


Firm splints, recumbent position, ai 
tonics. 

Acupuncture by steel needles be 
ends, 

Drilling ends, and two ivory 7 
driven in. 


Resection of both ends of tibia, a 
walking on crutches, 
Resection of both ends of tibia 
fibula. 
Splint, with leg flexed nearly to ri 
angle with thigh. 
Splint of unoiled sole-leather, 
“tent” introduced, 
Pasteboard splints, and starch b 


age. 
Starch bandage. 
Electro-galvanism by acupunetu 


Drilling both ends, and some ti 
afterwards forcible friction. — 
Splints and firm bandaging. 


Forcible friction, breaking up 
posed mass, and plaster-of-F 
dressing. 

Forcible friction of ends togethe! 


Driving in two ivory pegs into ends 


Resection of upper fragment. 


Starch bandage, and walking | 
crutches. r 
Fracture-box. 4 


Phosphate of lime, gr. xv, three t 
daily, and splints. 

Phosphate of lime, gr. xv, threet 
daily, and splints. 

Tincture of iodine painted over seat 
fracture. ; 


Tincture of iodine painted ¢ 
fracture. 


Very firmly pee and s 
splint. 


Side splints, and firm band 
— splint, and dextrine b 


Forcible friction of ends, and ext 

sion 

Resection of lower fragment,- 
shaving off upper, and c 
ash to ends. 

Resection of both ends of ti 


Resection of ends; forcible f 
ends afterwards, and st 


age. 

Breaking up forcibly inte: 
and Von Bruns’s appara 

Resection of ends of tibia. 

Resection of ends of bones. 


Resection of upper er 
scraping of lower one. 
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schrift, 1847. (Gurlt’s 
Surgery.) 


Fractures. 
Cut down Time | Length ; 
No.|on;orsubcu-| Sequels. | wire, etc.,, of Treat-| Result. Surgeon. Tkigan Work quoted from. 
taneously. remained.| ment. | Seaeeesciee 
BPEIED | ceccssvnsnasaccece Not Stated. | ..........00+ 6 months. Cured. J.H. Houghton. | Not stated. | Provincial Med. and Surg. 
Jour., Oct. 1850. 
BIT cls'aliaasansans Pet hg BI aides non ange’ | 5 months. ‘4 H. Lowndes, Hl Liverpool Med. and Surg. 
| Reports, 1870. 
«614 2 eee Beers Res weet Ad Seti neta adainea ced 3 months.| Failed. | J. Hilton. « London Lancet, Oct. 1862. 
- 615 | Subcutan. . Several | 7 weeks. + se Splints. y “ “ 
days. | | 
516 s < One, 6) 5 months. Cured. - Acupune- es - s 
weeks; | ture. 
other, 9 
weeks. 
517 | Cut down. SnedND ES ase cednanense | 3 months. ak E. 8. Cooper. Not stated. | London Lancet, 1852. 
518 * SE Hist Saeceaeasadanss | 2 months. i Gant. “ London Lancet, vol. ii., 
1862. 
od CRs Ra SEMAG idht ie acecnanaydase | 4 weeks. * J. Crosby. ss Transac. New Hampshire 
| Med. Society, 1857. 
— 20 BAT odd isaitns ncasens | 6 weeks. as W. J. Sneed. * Nashville Med. and Surg. 
Jour., Nov. 1855. 
MEE | eesdscca. Ri. PESO ior cenapaceceet 3 weeks. i G. K. Amerman. " Chicago Med. Jour., July, 
| 1860, 
RE -| fe peat = fadiccaens’ se) 10 weeks. | Failed. J. Watson. & a York Medical Times, 
ct. 1851. 
- 623 | Subcutan. aes fal aber ee ....| 6 weeks. | Cured. Me | Starch band-| New York Medical Times, 
j | age. Oct. 1851. 
| +524} “ baeia teal hemes rere 10 weeks. e D. Prince. | Not stated. | Chicago Medical Exam- 
4 | iner, 1863. 
BETEEED Peconcchoasensccors Reis ltalbacascoad bncoral 8 months. sf R. H. Oswald. | Provincial Med. Journal, 
| Sept. 3, 1842. 
BPI) dadiccdodont cca «ss oa, aba taseadacucaadcee 3 months.| Relieved. | Von Bruns. ef Deutsche Klinik, B. xx., 
eo 186]. 
BAD j[icdeactsvesvacsocace + Sainte Ee Re Serer &s Cured. Sharkey. ss ua ar’ Med. Press, April 
i ; 1845. 
528 | Subcutan. - One, 12) « ss B. Langenbeck. se Deutsche Klinik, p. 207, 
9 days; | 1852. 
other, 22) 
days. | 
_ 529 | Cut down. SEC UiS RN aeoess <asls soe} 9 Weeks. “ Diisterberg. re Casper’s Wochenschrift, p. 
7 ' 663, 1835. 
Reet Aaa eae caeraa ces 2 months. bid Stanley. ss London Medical Gazette, 
| 1844-45. 
Meare hal asekdssag-<cees 4 months. by G. W. Norris. c Amer. Jour. Med. Sci., 
1843. 
Mawacsduadssdecene BLM Pvaacesesvessees Notstated : B. Vallance. Starch band-| Transac. Provin. Med. and 
age. Surg. Assoc., 1850. 
Reaaas Saenwevasens | aes eras 216 mos. . - Not stated. | Transac. Provin. Med. and 
Surg. Assoc., 1850. 
Eee Redesibess “ Rgichaciiacsss |e WEGKE: *¢ Hodann. oh Med. Zeitung d. Vereins 
f. Heilk. Prakt., 1847. 
(Gurlt’s Surgery.) 
Pett stsasarcse | SARRLY BIS. OF | <5.5...5..0.05. | 3 weeks. s iis * Giinsburg’s Zeitsch. Klin. 
right side. Med., 1850. (Gurlt’s Sur- 
gery.) 
Pieeyetecweaatders:( HUPDULAG M1, | .iescssceceeees 514 mos. bd H. Lowndes. = Liverpool Med. and Surg. 
; Reports, 1870. 
Septic...) Not stated. |..c..0.:.....:. 5 months, “ “ os Liverpool Med. and Surg. 
Reports, 1870. 
CEES Sere es ERD BES Se eee 3 months, i W. B. Page. Leathern London Medico-Chirurg. 
splint. Trans., vol. xxxi., 1848. 
sundedeegcessecnes tei a cae 7 months.) Failed. H. H. Smith. Not stated. | Amer. Jour. Med. Sci., 
2 ; Jan. 1848, 
‘| Cutdown. | “Great uter-|............... 5 months. < a Friction Amer. Jour. Med. Sci., 
ine dis- and ex- Jan, 1848, 
turbance.” tension. 
b “Great uter-|.........00000 7 months. =e ; Ms Friction,ex-, Amer. Jour. Med. Sci., 
ine dis- ; tension, Jan. 1848. 
turbance, and resec- 
and ery- tion. 
sipelas. ‘ 
ss Not stated. | ....0.---.-++. Few wks. | Cured. E. Warren. Not stated. | Baltimore Med. Jour. and 
Bulletin, Sept. 1871. 
eetdarar ed eseoiae * Rag ddvsivevies |G MOMtHS. % Von Bruns. bd Deutsche Klinik, B. xxiv., 
; 1861. 
Cut down. " Woebseensevees]\ 0 months, «5 Jordan. e Trait. des Pseudarth., 1860, 
A ; p. 18. 
- INGROMCEION | =20 ccscscosse.s 6 months.| Failed. Curling. ss London Med. Times and 
Gaz., N. 8., vol. xi. pp. 
a 189 and 544, 1855. 
ppreraicr s+ Meni dstdunssddides| seadsvacecsvevs 8 weeks. | Cured. Stettner,& Prautl. : Oester. Medic. Wochen- 
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567 
568 
569 
570 
| 571 
572 
573 
574 
575 
576 
5T7 
578 
579 
580 
581 
582 


583 


Bone. 


Tibia and 


fibula. 


“ 


“ 
“ 


Tibia. 
“ 


INJURIES 


Seat of 
Fracture. 


AND DISEASES OF THE OSSEOQUS SYSTEM. 


Original 
Character. 


“ 


“ 


Lower third. 


Intra-uterine. 


Compound. 
Not stated. 


“ 


Simple. 


T9 


Not stated. 


“ 


“ 


“ 


Heel 
up. 


drawn 


Not stated. 
. “ 
Compound. 
Simple. 
Not stated, 


‘Simple. 


Compound. 
Not stated. 


Compound. 
Not stated. 


“ 


“ 


Compound. 


Not stated. 


“ 


Direction. 8 & (Time it had 
Oblique. F. | 1 | More than 
| 4 year. 
x M. 28 | 4months. 
| j 
‘3 M. | 25 | 2 years. 
“J | M. | 25 | 26 months. 
ee M. | Ad. | 10 weeks. 
se M. | Ad. | 414 months. 
} 
Not stated | F, | 24 | 214 months. 
«“ M. | 40 | 18 weeks. 
s M. | 40 | 10 weeks. 
| 
| 
3 M. | 38 | 614 months. 
66 M. | 28 | 6 months. 
| 
| | 
“ M. | 61 | 20 weeks. 
| 
| 
“ M. | Ad.| 3 months. 
44 M. | 24 | 2 years. 
big M. | 24 | 28 months. 
6 M. | 13 | 121% years. 
oe M. |1344) 13 years. 
M. | 30 | 2 years. 
Oblique. M. | 33 | 4 years. 
Very fob- | M. | 23 | 9 weeks. 
lique. 
Not stated. | M. 48 | 2 months, 
Oblique. M. | Ad. | Some mos, 
Not stated. | M. | 22 | 4 weeks. 
Transverse. | M. | 35 | 14 weeks. 
Not stated. | M. | Ad.| 214 months. 
& M. | Ad.} Not stated. 
we M. | 45 | 5 months. 
a M. | 38 | 3 years. 
si De il sects 12 months. 
* M. | Ad. | Not stated. 
“ M. Ad. oe 
ds M. | Ad. RY 
“5 M. | 30 | 9 months. 
r M. | Ad. | 16 weeks. 
Oblique. M. | 32 | Not stated. 
Not stated. | M. | 45 | 22 weeks. 
“ M. | 58 | 10 weeks. 


3 years. 


20 months. 


Onunit 
- abe 


Operation, and how performed, 
| One seton passed between both bor 


Drilling tibia, and repeated in th 
weeks, ad 

Bandaged firmly, and allowed to 
about. 2 

Drilling ends, and starch bandag: 
fourth week. 

Seutin’s immovable apparatus. 


Apparatus of H. H. Smith, which 
tains fracture almost in : 
but allows patient to walk ¢ t. 

| Silk seton around ends, but not. 
tween them, 

Tincture of iodine locally, over si 
of fracture. ; 


Tincture of iodine locally, over 
of fracture. a 


Forcible friction of ends daily. 


| Tincture of iodine over seat ssi fr 
ture. ri 


| Forcible breaking up of interpd 

mass, and Von Bruns’s iron a) 
ratus. ; 

Resection of both ends of tibia. 


Blisters to seat of fracture. a 
Drilling ends, and ivory pegs driven 
Resection of both ends of bone. _ 
Drilling ends, and ivory pegs driveni 
Tendo Achillis divided ; finctatel 
iodine locally, daily for four we 
and then two or three time week 
for three months. 
Drilling ends, and starch bani 


Successive blistering for five bela 


Galvanism locally, and stimulati 
embrocations. 
Drilling callus only, 


Pressure and pasteboard splints. E 
‘ 


Galvanism by acupuncture, daily 
thirteen days; pressure, and 
ing about with apparatus. — 

Resection of ends of ingen 

Seton. 

Drilling ends once, and immov 
apparatus for three weeks. — a 

Scarification with strong needle 
each end, and immovable ¢ 

Forcible breaking up of inte 
mass by extension. ae 

Seton, compression, and rest. 


Seton. 


“ce 


Application to ends of caustic p 
for a minute, 
Resection of upper fragment. 


Scraping ends, drilling th 
blaglaon, Pal silver wire. on 


Immovable paste dressing; and f 
tion by walking occasionally on 


Acupuncture by six needles be 
ends. line 

Acupuncture by one needle be 
ends, 

Butter of antimony on. the expc 
bone. ee 


ex) 
Fractures. 
: Cut down Time Length 
_ No./on;orsubcu-| Sequel. | wire, etc.,| of Treat- | Result. Surgeon. 
; taneously. remained., ment. 
— i] ae — oe 
547 | Subcutan. | “Violent in-| 4 weeks. | 4 weeks. | Failed. V. Mott. 
flammat’n 
; in fourth | 
; week.” | 
«648 ba P NOE BEATCO Sc. c.cecccsses 6 weeks. | Cured. R. D. Mussey. 
"Pee eg) Ae 5 weeks. | Failed. | H. M. Fisher. 
550 | Subcutan. | Pe EN aD edsacs cheese 216 mos. | Cured. Le 
MTs san skascyciconces | seceseseeeseeee| 2 MOnths.| Failed. W. Waters. 
DUMB li eshcacxpcoxcseucse| * | 5 months.| 5 months.| Cured. a 
553 | Subcutan. ss 4 weeks. | 5144 weeks} “ F. Rynd. 
EA asai ce a4 aces vances ee Fs ccseke Not stated sy Hodann. 
855 Bee teassoncn’ s sesseeee| 8 days. = * 
| ” pean ech Not stated) Failed Lange. 
ES eer sae be, | secessereeeeees 3 weeks, | Cured Hopstein. 
| 
cadsesenseess teens * Wvnanstid eect | O WOCKB. Ms Von Bruns. 
Amputation.) ........ Fascies 6 days. Failed J. F. Heyfelder. 
Re INOt Stated. 1 ceseccsees 4 weeks. es Stanley. 
ah 2 months.) 4 months.) Cured. « 
coptomakagl Fae eter 34% mos. | Failed Bowman. 
3} s 2 months.| 4 months.| “ “ 
Subcutan. Sf Qe (terre eeeee ame 6 months.| Cured Scott. 
is 12 el Ree 11 weeks. a M. W. Townsend. 
| 
sescecceeeeseennes See kes onhaneecncse 9weeks. | “ J. Watson. 
seseeesdeseeneeees a eS eee 3 months. “ * 
568 | Subcutan. 2h Bal Rea Not stated) Failed. | D. Prince. 
sreeesaeenesenneee SRG has ase euaachesss 6 weeks. | Cured. G. W. Norris. 
Subcutan. PTT Lexeaecdoelnsese 4 weeks. ne Burman. 
_| Cut down. ee We dagtves vial cs 5 weeks. WI M. Josse. 
2 | Subcutan. be Some mos.) Some mos} Failed. B. Brodie. 
Mie “Suuiadeg| (eo Rann 4 weeks. | Cured. H. Jewett. 
sg oi hn Cee Bibisexs 8 weeks. “ G. K. Sandford. 
aes eas “ sesseseseeeeeee| Not Stated| Relieved. | Dixon: 
Subeutan. | “Probably | Notstated & ee Crompton. 
, cured.” 
“ “ “ “ “ “ 
“ ; ii3 “ “ “ “ 
Cut down. | Not stated. |...............| 4 months., Cured. Cline, Jr. 
< Lepb tise orceee| b WOKS, 2 Diisterberg. 
st & 3 weeks. | Notstated|) “ E. S. Cooper. 
Riise & Mecteeyiaabades sf Ls Lambrecht. 
Subcutan. | Slight sup- | 7 days. 4 weeks. My J. Paul. 
et puration. 
s Not stated. | Notstated| Not stated| Relieved. | C. Bell. 
Deeg ie casa cesnss = Ganveaganases ee 314 mos. | Cured. Weilinger. 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Previous 
Treatment. 


Not stated. 


“ 


“ 


Splints. 


Not stated. 


Immovable 
apparatus. 


Friction. 


Not stated. 


Tincture of 
iodine. 


Not stated. 


Blisters. 
Not stated. 
Resection. 
Not stated. 


Pressure 
and friction 
Not stated. 


“ 


“ 


“ 


“ 


| | 
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Work quoted from. | 


Transac. New York Acad. 
| Med.,, vol. i., 1847-57. } 


| Trans. Amer. Med. Assoc., 
vol. vii., 1854. 

| New York Medical Press, 
Oct. 8, 1859. 


New York Medical Press, 


Oct. 8, 1859, 

Amer. Jour. Med. Sci., | 
Jan. 1855, 

Amer. Jour. Med. Sci., 
Jan. 1855 


Dublin Jour. Med. Sci., 
vol. iv., 1847. 

Giinsburg’s Zeitschr. Klin. 
Med., 1850. (Gurlt’s Sur- 
gery.) 

Giinsburg’s Zeitschr. Klin. 
Med., 1850. (Gurlt’s Sur- 
gery.) ; 

Giinsburg’s Zeitschr. Klin. 
Med., 1852. (Gurlt’s Sur- 
gery. 

Med. Zeitung d. Vereins 
f. Heilk. Prakt., 1851. 
(Gurlt’s Surgery.) 

Deutsche Klinik, B, xxii., 
1861. 


Deutsche Klinik, p. 397, 
1856. 

Lond. Lancet, vol. ii., 1851. 
“ “ “ “ 


London Lancet, Oct. 1852. 
“ “ o “ 


| London Lancet, Sept. 16, 
1843. 


Chicago Medical Journal, 
April, 1861, 

New York Medical Times, 
Oct. 1851. 

New York Medical Times, 
Oct. 1851. 

Chicago Med. Examiner, 
Dec. 1863. 

Amer. Jour. Med. Sci., 
Jan. 1843. 

Dublin Med. Press, Dec. 
15, 1847. 
Velpean’s Surgery. 
Brodie’s Lectures on Pa- 
thology and Surgery. 
Trans. Amer. Med. Assoc., 
vol, vii , 1854. 

Trans. Amer. Med, Assoc., 
vol. iii., 1850. — 

Lond. Lancet, vol. ii. 1852. 


Lond. Med. Gazette, N.S., 
vol. ii., 1850. 

Lond. Med. Gazette, N.S., 
vol. ii., 1850. 

Lond. Med. Gazette, N.8., 
vol. ii., 1850. 

Chelius’s Surgery (South), 
vol. i., 1847. 

Casper’s Wochenschrift, 
p. 563, 1835. 
Pacific Med. and Surg. Re- 
porter, April 19, 1862. 
Med. Zeitung d. Vereins 
f. Heilk. Prakt., 1838. 
(Gurlt’s Surgery.) 

Conservative Chirurg., B. 
xcy. (Gurlt’s Surgery.) 

Roux, Relation d’un Voy- 
age, etc. (Gurlt’s Surg.) 

Rust’s Magazine, Bd. 
xxxiv., 1831. (Gurlt’s 
Surgery.) 


786 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Time it had 


Seat of Original 
existed, 


iranian: rb agate Operation, and how performed. — 


Direction. 


Not stated. Not stated. Not stated. | F. 4 months. iy ends, and two ivory peg 
riven in. 
st X 6 months. hire through fragments, and dri! 
eft in. a 

ef : 914 months. Drilling into ends of bone. 


11 months. | Resection of ends of bone, whic 
seemed diseased. 


16 months. | Broke the fibula, which seemed to pre 
vent ends of tibia coming together 
and in two weeks used forcible fric- 
tion of ends; also starch bandage. 

5 months. | Drilling ends, and two ivory peg 
driven in. 3 


Not stated. 


“ 


10 months. | Fracture dressing. 
13 months. | Drilling both ends. 


16 months. | Trephining both ends of bone half. 
way through their thickness. 

.| 8months. | Firm bandaging, splints, and walking 

on crutches. ; 

.| 3 weeks. Resection of both ends, drilling, ar 
wiring. 

12 months. | Resection of ends, and starch band- 


age. 
344 months. Electrical current through limb daily f 
and starch bandage. ; 
19 months. | Seton, between ends of bone. 


.| 13 months. | Electricity daily in length and acros 
the limb. 
-| Some mos. | Seton, between ends of bone. 


Transverse. | 


Not stated. 


eee ew ee ee 


“ 


“ 


4 
ey 


-|4 months. | Drilling ends of bone once. 


Several mos. Tenotomy, and drilling eight holes " 
end of bone. a 
Not stated. | Drilling of ends. ; 


< Resection of ends. 


“ “ “ 


Upper third. | Compound, | Oblique. A 5 months. | Injection of argenti skein and im: 
comminuted. movable apparatus, : 
Hi 2 “ 5 12 months. | Seton, between ends. 


14 months. Lor with needles be 
ends, 


18 months. | Apparatus known as H. H. Smith’ 
retaining fracture almost 


able, but allowing patient to 
about. 


“ Not stated. | Not stated. | M. 8 months. | Drilling both ends, and reat 

two weeks. 

Middle. Simple. Oblique. ‘ 5 months. | Drilling ends, and two ivory p 
driven in. 


Middle. Compound. Not stated. : 8 months, | Seton. 


Transverse. | Oblique. 4 10 weeks. | Walking about in He “as 
: apparatus, 


No. 


e228 £288 


a ee one 


‘Fractures. 


Cut down 
on ;orsubeu- 
taneously. 


Subcutan. 


“ 


“c 


Cut down. 


Subcutan. 


Subcutan. 
Cut down. 


Cut down. 


ee 


Subcutan. 


Tenet ee nena neeeeee 


Subcutan. 


“ce 
“ 


Cut down. 


Senne reer eee eeeeee 


Subcutan. 
| Subcutan. 


Subcutan. 


ey 
roe 


UNUNITED FRACTURE, OR PSEUDARTHROSIS. 


Sequele. 


Not stated. 
Abscess. 
Not stated. 


“The abun- 
dant cal- 
lus was 
soon ab- 
sorbed.” 

“Limb 
much 
firmer.” 


“When dis- 
charged, 
there was 
consider- 
able callus 
thrown 
out.” 

Not stated. | 


Erysipelas. 

Not stated. 

* Result all 
that could 
be ex- 


pected.” 
Not stated. 


“ 


“When dis- 
charged, 
patient 
had con- 
siderable 
union of 

. frag- 
ments.” 

Not stated. 


Not stated. 


Time Length 
wire, etc.,| of Treat- 
remained.) ment. 

| 9 days. 8 weeks. 
8 days. Several 
| months, 
SRE 6 weeks. 
vscesseccseeese| SOMITE MOS 
Desi saty exces 314 mos. 
Meteagaeudcnnes | 4 weeks. 
TUunadthiaavaes | 3months. 
Reigueean sees) 14 weeks. 
ne reoee reece 4 weeks, 
Kees «.....| 4months. 
6 months. | 8 months. 
Gaia adceacoue 5 months. 
ae Saree 7 weeks, 
9 weeks. | 314 mos. 
aes ane ies 6 weeks. 
2 weeks. | Notstated 
agasiedaxe see] 2 Weeks. 
Magueediaieeesk 3 months. 
Tataddsescases 6 months. 
2 gers SEA Notstated 
TOR e eee « 
Re RES sees) 6 Months, 
4 weeks. | 8 weeks. | 
Gusawcsesaess ..| 8 weeks, 
6 months. | 6 months. 
ddubleddesesas 10 weeks. 
One, 2 | 5 weeks. 
weeks; 
other, 4 
weeks. 
10 days 10 weeks. 
cag gaiinesboaas 3 months. 


| 
| 


| Result. | 


Surgeon. 
Failed. W. H. Pancoast. 
“ | “ 
“ “ 
| 
| “ | “ 
Relieved. s 
“ | D, H. Agnew. 
| Failed. Jackson. 
Cured. - 
Failed. - 
Cured. D. P. Smith. 
& M. Lettenneur. 
a W. G. Williams. 
ss J. Watson. 
is Not stated. 
o Birch. 
Relieved. D. Prince. 
| Cured. D. Brainard. 
hy Dieffenbach. 
Failed. S 
Cured. Von Textor. 
bo Ant. Dubois. 
Failed. W. Waters. 
“ “cc 
“ “ 
| Cured. = 
ba H. Jewett. 
Relieved. | 8. D. Gross. 
Cured. Saurer. 
s W. Waters. 


Previous 
Treatment. 


| Not stated. 
Ivory pegs. 


Ivory pegs 
and drill- 
ing. 

Ivory pegs 
and drill- 
ing twice. 


Ivory pegs, 
drilling 
twice, and 
resection. 

Not stated. 


“ 


Drilling. 
Splints. 
Not stated. 


“ 


Injection of 
argenti 
nitratis. 

Injection of 
argenti 
nitratis, 
and seton. 

Injection of 
argenti 
nitratis, 
seton, and 
acupunc- 
ture. 

Not stated. 


“ 


“ 
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Work quoted from. 


Phila. Med. and Surg. Re- 


porter, March 3, 1866. 
Phila. Med. and Surg. Re- 
porter, March 3, 1866. 
Phila. Med. and Surg. Re- 
porter, March 3, 1866. 


Phila. Med. and Surg. Re- 
porter, March 3, 1866. 


Phila. Med. and Surg. Re- 
porter, March 3, 1866. 


Phila. Med. and Surg. Re- 
porter, Feb. 14 and April 
29, 1865. 


London Med. Times and 
Gaz.,vol. xiv., N.S., 1857. 

London Med. Times and 
Gaz.,vol. xiv., N.S., 1857. 

London Med. Times and 
Gaz.,vol. xiv., N.S., 1857. 

New York American Med. 
Times, July 21,1860. 

Gazette Hebdomadaire, 
No. 2, 1871. 

Western Med. and Surg. 
Jour., Jan. 1852. 

New York Medical Times, 
Oct. 1851. 

New York Medical Times, 
Oct. 1851. 

Stevens’s translations of 
Boyer. 

Chicago Med. Times, Dec. 
1863. 


Chicago Med. Jour., Sept. 
1858. 

Casper’s Wochenschrift, p. 
730, 1846. 

Casper’s Wochenschrift, p. 
730, 1846. 

Wiederzeugung d. Knoch. 
u. Resect., 1842. (Gurlt’s 
Surgery.) 

Foussard, Diss. sur les 
Fractures. (Gurlt’s Surg.) 


Amer. Jour. Med. Sci., 
Jan. 1855. 

Amer. Jour. Med. Sci., 
Jan. 1855. 

Amer. Jour. Med. Sci., 
Jan. 1855. 

Amer. Jour. Med. Sci., 


Jan. 1855. 


Buffalo Medical Journal, 
May, 1853. 

Phila. Med. and Surg. Re- 
porter, Oct. 14, 1865. 


Oppenheim, in Rust’s 
Magaz., B. xxvii., 1828. 
(Gurlt’s Surgery.) 

Phila. Med. and Surg. Re- 
porter, March 9, 1861. 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


738 
Ununited 
8 dniciaal: | lene = 4 ; ime it had ° 
No Bone ae Pe lp apical | Direction. | 5 § si ae Operation, and how performed. 
ko) ea, ES ered eae a Pee renee rid, | 
| | ” fee 
615. Tibia Middle. | Comminuted. | Not stated. |M. | 27 | 4 months. Soreing ends, drilling, and wirin 
: ogether, 
iai.. -¢ is Compound, Oblique. M. | 29 | 14 weeks. Resection of ends. 
617; * i ss ss | M. | 29 | 9 months. Forcible friction of ends, leathern 
1 | splints or apparatus, and walking 
on limb. ; 
| j 
618 ad ‘ Simple. Not stated. | M. | 21 |Tmonths. | Drilling ends, and repeated twice a 
| _ intervals of eight or nine days. 
619 e “3 Compound, ad M. | 31 | 8months. | Firm bandaging, pasteboard splints, 
comminuted, and walking on crutches. ; 
620 cs cs Not stated. Transverse. | M. | 45 | 15 weeks. | Drilling diagonally through both 
1 ends, and drill left in. 
e621; M « Not stated. | M. | 48 8 weeks. | Drilling with gimlet screw, and this 
allowed to remain. 
622 is 4 4 ig M. | 45 | 15 weeks. | Drilling with gimlet screw, and this 
allowed to remain. 
623 sd 27 ae Bs M. | 50 | 16 weeks. Forcible friction of interposed —— 
riarsl| and Von Bruns’s apparatus. 
624; * i ¥ x M. | 26 | 8 weeks. Drilling ends with two drills, and 
these left in. 
625 ‘ Pe + “ M. | 40 13 weeks, | Starch bandage, and walking about. | 
: 
626 cs Middle third. | Compound Oblique. M. | 43 | 3 months. | Amesbury’s apparatus. ; 
| 
627 we sf " M. | 43 | 5 months. | Locally, twice daily, tincture of iodine 
} one part, lime-water two parts. ; 
628} * rf 4 ne M. | 4 | 15 months. | Scraping ends with tenotomy knife; 
| . | | firm pressure. 
e201. 4 et Not stated. | M. | Ad.) 314 mos. Friction of ends; electricity by ee 
| puncture every other day, and 
| starch bandage 
630). * ae ts i M. | Ad.| 5 months. | Drilling ends ne bone at intervals; 
walking about on crutches, vce : 
joint being kept immovable. é 
631) - * a Compound, * M. | 22 | Tmonths. | Resection of both ends of bone. 
} comminuted. 
632) 2 Not stated. “J M. | Ad.| Not stated. | Seton, and immovable dressing of 
plaster of Paris. 
633 “ Junction of $6 Oblique. M. | 30 | 2months. | Drilling ends, and ivory pegs driven 
middle and in. 
| lower thirds. : 
634 “ 23 rd M. | 30 | 5months. | Treated for secondary syphilis. 
635. OS oe - Transverse. | M. | 32 | 6144 wks. Electricity by acupuncture every 
other day; immovable apparatus. 
636) . * c ie Oblique. M. | 45 | 5 weeks, Modification of Malgaigne’s spikes, 
| an ivory being used for iron one. 
637 “ het & 6 M. | 58 | 3 weeks. Resection of both ends, drilling, and 
united by copper wire. 
63s} | ¥ re Not stated. | M. | 22 | 6 weeks. Tincture of iodine locally, and Fricke’s- 
ee apparatus occasion- 
| | ally. 
639 “ Lower third, i'd a M. Boy | 2 years. Seton, between ends. (a8 
40) | “ « “ M. Ad.| 8 months, | Drilled ends, and left drill in. £4 
| | 
641 ss * Ends __over- ne F. | 9 | 8 years. Forcible extension. 
lapped 2 : 
inches 
642) * bd 4 sg F. | 11 | 10 years. ‘“* Splints, ete.” ri 
643 se si 3 ve F. | 25 | “24 years.” | Divided tendo Achillis; forcible ex- 
tension was e, ‘and pressure | 
above fracture in front, and counter- 

.. pressure above ankle behind. : 
pad.) $6 a Comminuted, oe M. | Ad.| 3 months. | Forcible friction of ends, and splints. 
645 ee ig Not stated. ss F. |.35 | 10 weeks. | Electricity by Bre 

other day, and immovable 
ratus, 
646 6 = Ke a M. |Boy | 18 months, | Drilling ends, and firm splints. ; Be 


= - 


UNUNITED FRACTURE, 


| 


OR PSEUDARTHROSIS. 


Surgeon. 


Previous 
Treatment. 


_ Fractures. 
Cut down |. Time Length 
No.jon;orsubcu-| Sequele. | wire, etc., of Treat- | Result. 
| taneously. | |remained.| ment. | 
a 
| | 
615 | Cut down. Not stated. | 3 months.| 8months.| Cured. 
| } | | 
616 4 eal remintexsacv ens | Tmonths. Failed. 
| | | 
EMME Set nncuiecasvancees): LOW DEIN | c¢cecscaccseces /12mos. | Cured. 
: 12 months | 
after using 
leathern 
appara- 
tus.” | 
618 | Subcutan. | Not stated. .........--. 4 weeks, | - 
PRR iis cdeicivcs.n.. Gall earn |31%mos. |“ 
620 | Subeutan. (‘No slough-| 30 days. | 6 weeks. | * 
ing, nor} 
| ulcera- | | 
tion.” 
621 “ Not stated. 2 weeks. | 1314 wks, | * 
622 ee as 30 days. | 7 weeks. bs 
Se eee Pe a ccus lt ccecdans | 27 days. x 
624| Subcutan. Small ab-| One, 16 | § weeks. Pe 
scess. | days; 
| other, 
| 17 days.| 
Meth reveahserdesssccee) NOt Btated. |...........-0.. 12 mos. | s 
Se hed Aaa ech oe Aner a | 2months. | Failed. 
| 
BOLT | 52002. divadeessnes| (eae! teeter eee | 8 weeks. | Cured. 
| 
- 628 | Subcutan. { i Uststestenasenee 3 months.| Failed. 
_ 629 et ES ern headache <4 7s | 5 weeks. be 
630 a | PRA Te bese ccescsansnce 9months. | Cured. 
631 | Cut down. | “Much cal- ...... ..| Notstated) Relieved. 
lus thrown | 
out.” | | 
632 Subcutan. | Notstated. | 20 days bs | Cured. 
} iets 
is Suppuration 19 days 5 weeks. | Failed. 
Menevdhhasss'esuses Not stated. |...............| 26 days. | Cured. 
Subcutan. RT ancacascsavonte 8 weeks. | $ 
x: “ 5 weeks. | 3 months. “ 
|: 
Cut down. #6 | 11 days 8 weeks. | se 
Ret ilcceesss “ ccceeereee tee .| 7 weeks. re 
| Subcutan. 6 | Notstated| Not stated) Failed. 
a “Partial | 3 weeks. | 4 weeks. | Relieved. | 
union at 
end of 3, 
weeks. 
Result not 
reported.” | 
Udisuacssddavevscce PUVOU GIRUOE, | -vcecceccersecs 2years. | Failed. 
Riba fuags sa Rania lite WTO DEE COV iocces een cedene 3 years. bs 
put foot to 
ground.” 
Subcutan. | Not stated. Barre 8 months.| Cured. 
Wafssksedesctecdses es | senses eevenee ..| 6 weeks. a 
5 | Subcutan. Bete rvrPusccssnicceccou 4 weeks. 
ala 3 
i “ Fannsacasoseens iO) WEEKS, ie 


| KE. 8. Cooper. 
A. G. Walter, 


| “ 


| 


D. Brainard. 
} 


| E. Richardson. 
| D. H. Agnew. 


“ 


“ 


| Von Bruns. 


Fletcher. 


| A. Kiittlinger. 


| W. Willoughby. 


“ce 


Tapp. 
| F. D. Lente. 


| W. Collis. 
Serres. 
Barnes. 


} “ 


F. D. Lente. 
| W.S. Edgar. 
J. Russell. 
Dohlhoff. 


Lawrence. 


C. Heath. 
Not stated. 


Tamplin. 


F. D. Lente. 


J. R. Wood. 


D. Hayes Agnew. 


Not stated. 


“ 


Resection. 


Not stated. 


“ 


“cs 


Puncture 
and drill. 
Not stated. 


Tincture of 


iodine. 
Not stated. 


“ 


Amesbury's 
apparatus. 
Not stated. 


ee 


Friction and 
electricity. 


Not stated. 


“ 


Ivory pegs. 
Not stated. 


“ 


Extension. 


Various 
methods,” 


Not stated. 


Work quoted from. 


New York American Med- 
ical Times, Aug. 1861. 
Cincinnati Western Jour. 
of Med., March, 1867. 
Cincinnati Western Jour. 
of Med., March, 1867. 


Chicago Medical Journal, 
Sept. 1858. 

Philadelphia Med. Times, 
Dec. 15, 1870. 

Philadelphia Med. Times, 
Oct. 1, 1870. 


Records of Surgical Wards 
in Penna. Hospital. 

Records of Surgical Wards 
in Penna. Hospital. 


Deutsche Klinik, B. xxiii, | 


1861. 
London Med.-Chir. Trans., 
vol. xlvii., 1864. 


Medical Correspondence, 
1850. (Gurlt’s Surgery.) 

Trans. New York Medical 
Society, vol. ii. 

Trans. New York Medical 
Society, vol. ii. 

London Med. Times, vol. 
xiii., N. §., 1836. 

Virginia Med. and Surg. 
Jour., Aug. 1856. 


Virginia Med. and Surg. 
Jour., Aug. 1856. 


| Dublin Journal of the | 


Medicai Sciences, vol. 1. 


Gaz. Méd. de Montpellier, 
1847. (Gurlt’s Surgery.) 

London Lancet, vol. ii., 
Nov. 1, 1873. 


London Lancet, vol. ii., 
Nov. 1, 1873. 

New York Jour. of Med., 
vol. v., Nov. 1850. 

St. Louis Med. and Surg. 
Jour., Oct. 1866. 

London Association Med. 
Jour., June, 1854. 

Deutsche Klinik, p. 135, 
1850. 


London Lancet, Aug. 22, 
1857. 

London Lancet, vol. ii., 
1871. 


London Medical Times, 
July 19, 1850. » 


London Medical Times, 
July 19, 1850. 


London Medical Times, 
July 19, 1850. 


Phila. Med. and Surg. Re- 
porter, Nov. 2, 1867. 

New York Jour. of Med., 
vol. v., 1850. 


N. Y. Amer. Med. Times, 
Jan. 1861. 


Tibia and fib- 
ula, 


“ 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Seat of 
Fracture, 


| 
Lower third, 


Not stated. 


Upper third. 


Middle third. 
Lower third. 


Not stated. 


“ 
; 


“ 


Upper third. 


Middle third. 


Middle. 


“ 


Junction of 
middle and 


lower thirds. 


Lower third. 


“ 


Condyles. 


Not stated. 


Middle. 


“ 
Lower third. 
“ee 


“ 


Original 
Character. 


Compound, 


comminuted. 


Not stated. 


Not stated. 


Comminuted. 


Not stated. 


“ 


Compound. 


6“ 
Not stated. 
“ 


Compound. 
Not stated. 


Compound. 
Not stated. 


“ 
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Direction. 


Not stated. 


“ 


Oblique. 
“ 


Not stated. 


“ 


Not stated. 
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= Ss 


eB 


cas | Sex. 


RFEREERBEE RE 


Time it had 


existed. 


Many mos. 


.| 9 months. 


.| Some time. 


3 months. 


. 6 months. 


.| 10 months. 


5 months. 
61% weeks. 


2 months. 


.| 15 weeks. 


2 years. 
6 months. 


5 months. 


12 months. 
Not stated. 


2 years. 


2 years. 


15 months. 
3 months. 
7 months, 


2 years. 


21 months. 


.| 214 years. 


15 months. 


2 years. 


11 months. 


20 months. 


2 years. 


6 months. 


6 months. 
1 year. 
9 years. 


Many mos. 


. 3 months. 


Operation, and how performed. 


Resection of both ends of tibia ; sa’ 
out one and a half inches of 
unbroken fibula, which prevent 
tibia coming together. 

Resection of both ends, 


Drilling callus only. 


Drilling ends, and repeated. 
Drilling ends of bone. 


Drilling ends of fragments, and M 
gaigne’s spikes. 

Drilling ends, and repeated 
every nine days. 


Stirring up interposed mass ot 


strong needle ; starch ban 
Drilling ends with gimlet, and 

to remain. 2 
Forcible friction of ends frequently : 


| Amputation. 


Amputation at shoulder-joint. 


Amputation. 


an! 


Sark 


Sow 


{are 


UNUNITED FRACTURE, 


Fractures. 
Cut down 
No. |en;orsubcu-| Sequele. 
taneously. 
647 | Cut down. | 2 to3inches 
shortening 
648 a6 Erysipelas, 
649 oy “Muscle 
found in- 
terposed.” 
650 Subcutan. | Not stated. 
651 “ “ 
652 os Chills. 
653 Ee Not stated. 
654 “ “ 
655 “ “ 
656 |.-.-- Raceacnekasas bi 
MTB gh seeccs<wicnee «| No bad re- 
sult. 
ee al scacestessa canes 
MEE sdeaprenaatex| sccssaceass<aaucae 
GEO: | »«<0. Dede daaassast waxes gackusseas «3 
PUNERMevekskhasUawacsen||’sc0csecdenscesvse 
» 
GRD | xncededensssccccce “Patient 
\ got well.” 
EMD at ty stavenwasvs | iaepvcccecceocecee 
Bei cda crassa nonce. piavensdoads are 
BUNGET | av adilccnecswises00s.| 00% eagds sdeesases 
DM lossatascscsconseret coe Als rere 
RN a teeedectatctsce PGs ciccecasacoroone 
Era wicdadeasad|/snaecsaesevcedeces 


see ee ener een eeeees 


Seen eeee in eeenene 


eee 


Peet eneeereeereree 


eee eee eeeeeeeres 


seen e eee ne eneeren 


Seer e rears eeeree 


eee ener eeeee vee 


Peet eeeeenaeereee 


“Gangrene.” 
“Tied fem- 


oral artery 
for second- 


eee e tne nene neon woeeeee 


| 
| 


Time Length | 
wire, etc.,| of Treat- | Result. 
remained. ment. 
AGERE sevevee) Notstated Cured. 
| 
eee ee ee ee eeee bi 66 
auehasaeenahan Some wks Failed. 
| 
Rcaaekenounaes 3 weeks. | Cured. 
seeeeeee) 4 months.) Failed. 
28 days. | 6 weeks. | Cured. 
seater Sageaie «| 5 weeks, a 
iaaataveceatae «| 8 weeks. - 
eaeseeoese eevee] 71 Wks. . 
P oict aaguaskes | 5 weeks. xe 
Sauanengisaces cada mapacke Wekaacerdinncss 
Laudeacepavoasniimiauan nivsinsed Hav ecen aes Fake 
Peeaad asencens| O Gaya, Died. 


OR PSEUDARTHROSIS. 


Surgeon. 


J. M. Banner. 


Toogood. 


| D. Prince. 


“ 


D. Brainard. 

| J. Miller. 

D. Hayes Agnew. 
| Hecker. 


Darby. 

Jobert (de Lam- 
balle). 

8. E. Liwenhardt. 

Arnott. 


Von Bruns. 


H. A. Lediard. 
H. J. Bigelow. 


G. W. Norris. 
N. Y. Hospitals. 


te 


Stanley. 


J. Erichsen. 


Mackenzie. 
G. W. Norris. 
H. Coote. 


Butlin. 


Holt. 
J. Paget. 


W. Giinther. 


J. Syme. 


J. Heyfelder. 


Previous 
| Treatment. 


, 


Not stated. 


“ 


Drilling. 
Not stated. 


“ 
“ 


Seton, 
resection. 

| Seton. 

} 

| Not stated. 


Resection. 


Resection, 
and wire 
ligature. 

Not stated. 


Resection, 
and wiring 
together. 

Seton, pres- 

sure, 

Not stated, 


“ 


Resection, 
drilling 
ends, and 
3 ivory 
pegs. : 

Ivory pegs; 
drilling, 
and wired 
together. 


Ivory pegs. 
Seton, pres- 


sure, 
Ivory pegs. 


Resection, 
and 2 steel 
pegs. 

Not stated. 


Friction. 


Not stated. 


Resection. 


Work quoted from. 


Provincial Medical Jour., 
Jan.—March, 1843. 

Chicago Med. Examiner, 
Dec. 1863. 


Chicago Med. 
Dec. 1863. 
Chicago Med. 
Dec. 1863. 
| Chicago Med. 
Dec. 1863. 
Chicago Medical Journal, 
Sept. 1858. 

Edin. Month. Jour. Med. 
Sci., vol. ii., 1847-48. 

Records of Surgical Wards 
of Penna. Hospital. 

(Prager) Vierteljahrsschr. 
Heilk. Prakt., 1854. 
(Gurlt’s Surgery ) 
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vol, xxvii., 1852. 
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p. 14, 1851. 
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(Gurlt’s Surgery.) 
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INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Seat of 
Fracture. 


Original 
Character. 


Direction. 


Time it had 
existed. 


| Not stated. 
Middle. 


Middle third. 
Lower third. 
“ 


| 


Not stated. 


o 


“ 
“ 


Compound. 


| me M. 
“ | M 
“ | M. 
“ | M. 


|—|— 
Not stated. | M, | 22 | 10 months. 


30 


8 
Boy 
52 


13 months. 


414 years. 
4 years. 
15 weeks. 


Ununited 


Operation, and how performed, 


Amputation. 


“ 


EO ee ——— 


Results of Different Methods of 


Inferior Maxillary. 


3 
Mode of Treatment employed. sg 
$ 
5 
6 
A 
Scraping the ends of the fragments, through an external Opening......ccccceereeersersserseeseeees 1 
= rs r BUPCUCATIOO USL sisi ontinecevcsavss'svomsn seston cuisnlasponsans ck 
Pxtermal Splints, OF APPARAvIs SUMP <<< ..55c0iescccvesr-ceeatscasseons Goes uneabalsseueh cobubsheansaeeseas 1 
| a 34 re and teeth wired togethericscsscscissscavssosvveveossoccsnvsnncnsies 2 
Interdental: splint, metal or rubber, Bimply...........0.0ss<c.swescesssssesenetessevces soscnsvenesnastenonnen 3 
i! if ig and teeth wired together............cscccssssonesseseee 1 
Drilling ends of fragmonts, or perforating THEM. ........0csoessscessosceccnesavecesecesvesehons buatespennne 2 
4° 4g MAG CTA BOLE BEA.scecsuness seisscssanshpewsndacexesinasepersesace ei ch 

ss 4 - ONG WIN Chem TOOTH SL. 565 scceess pees sass scshayevvoveushosnees 3 | 
ES Y td and uniting them by copper nails. 1 
BOLO sit eset eiane is 
Acupuncture........ ‘ 

UDCA NC EG SereweE lcs ths Gn; ceenavde aks sen Wnaves vencss sta ccenbebescieebbnepentevpepeeb een Sebo cctinsccsnassersbsinsesieee . 

CREST AA ci sacsakictutaiessiepusstenssuckant sbavebesaiy<ecnhepuanseanvesskensiaeepsinsoaesdueneseNMeneee Lastuexpensouene 16 


3 2 ptcomno: porno: 


a 

2 3 5 
a\g/iZ1s 
eis lal@ 
ms ae 
1) ore 
a eee bie 8 | 
11. (eS 


In making our deductions from the table of the Results of the different methods of treatment of pseudar- 
all of the 7 cases in which drilling, together with its modifications, was performed; this also was the case when 
reported. Friction, by scraping the ends through an external opening, was successful in the 1 case recorded, 
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F Fractures. 


Cut down Time Length Bravious | 
No.jon;orsubcu-| Sequele. wire, etc.,| of Treat- | Result. Surgeon. oatment. | Work quoted from. 
taneously. remained.| ment. | a 
| | | 
ey eee | = > eam ann —< 
hs shnisel sxsciyctnesnseeoe CREE: 1h) SESE Rea Arnott. Not stated. | London Medical Gazette, 
: | | N.S, vol. ii., 1840. | 
J. Russell. Seton, fric- | London Association Med. 
| tion. Jour., June, 1854. 
H. Coote. Not stated. | Lond. Lancet, vol. i., 1862. 
Sa Lawrence. Seton. Lond. Lancet, Aug. 22,1857. 
SU Peed ai civkaassaene| savans <enaadavvens | Pe Feaaidcaneh Hesseraacelreceut lsnzana par euenes | J. Erichsen. Not stated. | Lond. Lancet, vol. i., 1863. 
’ 
_ Treatment of Pseudarthrosis. 
Clavicle. Scapula. Metacarpus. Ribs. 
a ! — = 
3 a " a 3 Soar a|3 5 ¢ 
eeis|.|2 ei 3 ie. | eh BG Bes & ee S 
Bae eels alee elslzlelSlelelslzislelelzielzisl® 
$ 3 2/sie¢ stele Few e @ thin tos foe ie a oe 
zlzloialelalai\2 [Sle ls jajalalsi/elSlalalal/si/a lela le | 
Se es ee a elas | ese apm eee nese umm Gael oats © kd omer! ej es 
7 2 eee . ane . wee ose ove ee eee 
hed e )| y Gr Nae ot GS Gan he 
at) ieee tas a ; oF, a iereed oe 
: wee - | on ae | ae eee j oo 
Bi us ee Sh ee oe 
|B hapa i aa re Se er erates ese 
ae: [uit <.. 1 1 sia ie te | 1 Se 
B35 |. = ae | esa 
‘ | 
eee 1 a re ae i | ibe 


_throsis of the Inferior Maxillary, we find that of the whole number of cases treated, success was attained in 
the teeth were wired together and the external splint, or apparatus, was applied, as noted in the three cases 
while, strange to say, when attempted subcutaneously, the patient died. 
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794° INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 
Results of Different Methods of 


Location not ; 
given, Surgical Neck. 


Mode of Treatment employed. = 
Ki 3 
5 £ 
5 5 
cE] © 
A A 
en — -- —-___—_—_ -- panarece ji, —_—) | — 
4. Scraping, scratching, or lacerating SHON Ro ercesiecrestivevevts rake: seseee'sscase Late 
2 of subcutaneously... 
3 | Forcible friction of the ends together.........sseeesessrercseeecsescesssense sceneeecessenseesen cnsees sha liaon 
4 | Friction of the ends, by carrying the arm in H. H. Smith’s apparatus........... ‘ woe Dont ons 
5 | Acupuncture by needles, or by trocar and Canula...............-.c.ccoescsccccsssersccceveccsecsssteeee “F Pee Ha 
GSI OCENG PUN OTULG,.<0asssscnesckevsuscnnde shes¥arebeovocsaavins 
7 | Local counter-irritation by iodine and blisters 
8.1 Immovable.drossing of starch; 216) OtOs.siicesecisccosescssccsees access cccenessesccsveseesesncndeosgsceeees] Me] GRRE ann 
Dt SA NERR: IOP ORATADD Sa c055csiasi tne sucensacncdcmnbasdaesee cee een aEAe rok poee caurebation ia ps baadsiectbanavs eaae sia oa * 
10 | Different kinds of apparatus; splints; tonic treatment..................-cscsccssssssecsseseescecveres| L| 1’... evel ae 
11 | Seton, of silk, thread, horse-hair, or wire........ eras arearetaeceakaees se 
OG ip OT FS I a RPP ORIN Ode 4 
13 3 and immovable dressing of starch, etc... coal eeWeny ove ree 
14 d and steel screws bored into the nds.....cses.cessssccssesse sevesesseeesneesereseavscaceneseeees serlese| L] see {ove | 1 [ose] one 
15 os drilling, and uniting the ends by wire or thread ig osu] senbebe heen teen 
16 rs “after reflecting the periosteum, and uniting the ends by wire or thread.| 1 ave [see | ene | eee] eee | see | one y oes 
17 Drilling, or perforating the ends ; subcutaneously Davuvabaisapson os enethebe sho beceeueunhe eebeabn inne reine ; ie su abu hes od Bs eres rs fe 
18 "and drill left i ins subcutancously: <. 0. ccsccsiacsscsvecesnsebenl ute see | soo] sor | soa | oon | eee [ene | Sue floes 
19 ae rs . and ivory pegs, or steel screws, put in; subcutaneously| 3} 2) ...) 1) .2.| .2+ | eee | eee | eee | one 
20 Lid 5S . and the fragments wired together amo aau'cbaccboae sh ivineaeaseenra nee sive |:5e04 aon opal heb be es oe 
21 | Joint was ahh Smee and i Soha pegs, 0 or steel vinnie: were put in the ends........... L} soe] 1] o0e| soe | ooo | ove] ove | one | one 
22°) Ptyalism..........:..:00 Spb hs ooeisbs Sbe.aie' Vou enh aon keswes cos asi rea beuat patente] ane maInE Uses | en] ene] see] coe one one 
| 
ee 
Total....... Reabsscesresehsre SSe Ecuycuasteansesavesespasduvnses sonestniee peuau cases eras pueenbeee ohana a 25 ss 1]/...J4)/1)/2)2 


In number 10 of the table, containing Results of the treatment of non-union of the Humerus by different kinds 
apparatus for fractured clavicle, and was cured; 1 was cured by the swinging angular splint; and 1 was cu ed 
By drilling, after first performing resection, and uniting the ends of the bone by wire, ete., 32 cases 
35 cases were treated, of which 21 were cured, 2 were relieved, 11 failed, and in 1 the result was not stated. 
result was not stated. 


Results of Different Methods of Treat 


Junction of 


Location not 
; Upper and 
— Middle Thirds. 
Mode of Treatment employed. 3 | : 3 : 
8 3. €|_./3 
Z ar 2 3\2 
s|si S °° 
z | Z z\5 |e 
1] Boraping tho ends; Bubcutanoouashy. ;..sssesessvesceeseisnsvesavsesvasonnncdp svonsell ses fenndactilini 
2 | Friction of the ends together, forcibly 
POU NTO OOUL Osi ick sccaceswsssuncasccaudeasdt est ssc 
4 | Immovable dressing of starch, etc ; 
5 | Tincture of iodine, locally, as a counter-irritant............cc.eeeee 
St WAKTH DPORAUNG ss ct ca csuscevisssntevececstshscue cocoa Ri ubinee bets cckmal spdseb une 1 
7 | Apparatus; rest; splints; tonic treatment................sccscseessecees 2 
Rial WSs MTA teresa Concas paavecthous soeguuevessbsupetaensehacausrabes babel she Ns sapsbelbxunveecs 
Mi] PAMELA TDS cea ku ceca sacccccvansnussstnecmepovechenccvneuaabwaianne tests stiotasuhehss 2) 1 
and an immovable dressing of starch, etc. ey fees ey 
Mig and the ends united by wire ligature............ccccccccccseceeeeeeee BUR ca] Ei lsesfene] Sf 2 oken 
id drilling fragments, and ends of bone united by wire ligature.| 2) 2 |.. = 
Drilling or perforating GTIGN'S SULCITAN COURT Yu. scosick coescascooxessnscnecesbud une] spe] nee] eeud aubdene fs 
“ ’and PORS ALIVE 10 sic oe cos docencsacwevahonsd pu Pe ie eae Se Des 
eS ed ed ed ed ed sd 
TOGA Sia ckcteesnd Rrauavalsbusatusavansuven ueGpenudubtuneacuvedngntsteseneauraces Bisse 16/8) 3) 4]...|.. ses] Die 


In the table of treatment of the Radius and Ulna, 1 case was treated by Boyer’s apparatus, and was ¢ 
uniting bones by wire, 3 cases were treated, of which 2 were cured and 1 failed; but when drilling and its 
drilling was 7 treated, of which number 2 were cured, 1 was relieved, and 4 failed. 
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of apparatus, 4 were treated by splints, with a result of 3 cured and 1 failed. One was treated by Crawford’s 
by first extracting a loose external condyle, and then applying an apparatus. 

treated, of which 18 were cured, 4 were relieved, 9 failed, and 1 died. By drilling, together with its modifications, 
all, by drilling, 67 cases were treated: of these, 39 were cured, 6 were relieved, 20 failed, 1 died, and in 1 the 


of Pseudarthrosis of the Radius and Ulna. 


Middle. shape Seat om and Lower Third. Whole Number treated. 
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eases were treated by the ordinary splints, 1 of which was cured and 1 failed. By drilling, after resection, and 
ions were used alone, of the 4 cases treated, none were cured, 1 only was relieved, and 3 failed. The total by 


INJURIES AND DISEASES OF 


THE OSSEOUS SYSTEM. 
Results of Different Methods of Treat 


Location not stated, Upper Third. 
ee eae Pat 
F Mode of Treatment employed. is 2/3 
- ~ oc + 3 
2 Elaleig E\: Bigia 
g + 3 2° ° 5 we) S > 3 - 
e 6158/21/39 13.1 8 les 2\9 z 
z2\/6l/al/el|alal\e a |e 
1 | Scraping, lacerating, or scratching the ends...............s0c0es00008 BAA: aie | ae 7 : 
2 | Friction, by forcibly rubbing the ends together......... 7 ve ss 7 . 
BCA CUIIEN OUNPD: 55 s0cscscctnctes ios eophoseseudovsnevep ask oommeeeenaae Y Fs de bone . pea (se 
4 | Local counter-irritation, etc., by tincture of iodine ey Me cies’ as ergy (SF 
SS FRAEID PE ORGULD 552 stscssoanaguscnscoesonssesdouchypey Liban e aRRLESUcByetNsadatisess we ie “3 PTE fe 
6 | Splints; rest, and tonic treatment....... mapa bacbsepseoyvas sehen és.| ~ aay a ao me ene Wueke 
7 | Seton of wire, or silk.......... biyanv pub Cab tops baka br eaeHhG kukbesé creo shneae nese ais 1! te 
65 2 CARRE GIOD Fo pess secssaise'e aio ved yusae vwhpssdsveueneanacn ee Baveeenauntonvaaeitteeséoeys 3] 3 ) 1 Ls pdt fers 
9 4 drilling, and wiring the ends of the bone together...) 2 | 1 1 one Pat has woe L bon 
10 4 we after reflecting the periosteum, and wiring| | 
ED GIO NUS SOROUNON,  cuctccvevessunccs orsbeciatsd uct deeresvesccsiuecieass 1 1 ae 
sat Drilling the ends ; subcutaneously gapuiteraabaptusbebctvecvebsasvpbeveseess 
12 after a diagonal resection of | 
them; the needle was left im.......c:....s.ccccsseeseesseeees Ae 1 i ase ae 
13 | Drilling, and wiring the fragments together. 1 ee ad if Liaeay a 
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From the table containing the Results of treatment of non-union of Peeolineied in the Radius only, we find thot, 
cured, and 1 failed; and that, by drilling, with its modifications, 3 cases were treated, of which 2 were cured, and 
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Results of Different Methods of Treat- 


Mode of Treatment employed. 


Scraping, lacerating, or scratching the ends 


eee eeeeeeeee 


Friction, by forcibly rubbing the ends together............. 
Acupuncture 
Local counter-irritation, etc., by tincture of iodine 
Firm pressure 


Peeerrrrrrrrrr terres t eerie itr i titre etre rir reer eres 


Splints; rest, and tonic treatment 
Seton of wire, or silk................. 
Resection 
a drilling, and wiring the ends of the bone together... 

s xe after reflecting the periosteum, and wiring ‘the 
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Drilling, and wiring the fragments together 
Actual cautery............s.008 Rekabubevacandeaueusvensesh 
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| Location not | Upper Third. | Middle Third. 
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From the same table we find that, where the Ulna only was ununited, and drilling was the method | : 
eases were treated, of which 4 were cured and 1 failed: giving a total, by drilling, of 6 cases treated, with result 


| UNUNITED FRACTURE, OR PSEUDARTHROSIS. M97 
| ment of Pseudarthrosis of the Radius. 
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_by drilling, after resecting the ends of the bone and uniting them by wire, 4 cases were treated, of which 3 were 


- V failed ; giving a total, by drilling, of 7 cases treated, with a result of 5 cures and 2 failures. 
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the ends of the bone, the only case treated was cured; and that, by drilling, with its modifications, 5 
s, and 1 failure. 


Vou. 1.—51 
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Results of Different Methods of Treat- 


Location not 
; given. Neck. 
; rege 
: Mode of Treatment employed. 3 | 4 iF = |e i 
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By Lilley’s apparatus, invented in 1854, 1 case was cured. By H. H. Smith’s splint, 6 cases were treated, with 
on crutches, having the limb firmly bandaged, and both were cured, while of 4 cases which were allowed to 
and of Dzonde, together with rest, 3 were cured. By Middledorps’ swinging mechanism, 4 were treated, with 4 
alone, 5 were cured, 4 failed, and 2 died; by drilling, with its modifications, 18 cases were treated, with 9 cures, 8 


Results of Different Methods of Treatment of 


Location not given. 
Mode of Treatment employed. 
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In the treatment of non-union of the Tibia and Fibula, H. H. Smith’s apparatus was used twice, with 2. u ; 
and of 10 cases managed by splints of different kinds, 7 were cured, and 3 failed. Drilling, with its modificatio 
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ment of Pseudarthrosis of the Femur. 
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of the 14 treated by a walking apparatus, which is modified friction, 10 were cured, 2 were relieved, and 2 failed. 
4 cures. To R. Moyle’s appliance, by which 1 case was cured, no name is given. 2 patients were allowed to walk 
walk with the leg in an immovable dressing, 2 were cured and 2 failed. By the apparatus of Boyer, of Desault, 
cures. Of 6 cases treated by splints and rests, 4 were cured, 1 failed, 1 died. Of 11 cases subjected to drilling 
failures, and 1 death; giving a total by drilling of 29 cases, with 14 cures, 12 failures, and 3 deaths. 


Pseudarthrosis of the Tibia, Fibula, and Patella. 


TisIA AND FrBuLa. PATELLA. 
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Of 6 cases treated by firm bandaging, the patients being allowed to walk on crutches, 5 were cured, and 1 failed; 


_ was employed in 11 cases, with 9 cures and 2 failures. 
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Results of Different Methods of Treatment of 


Location not given. 


Mode of Treatment employed. 


. P a 

3 : S 3 
E SiglElzlele 

5 5 Se | 4 a 3 S 
A B,;5/8/]m ja le 

1 | Scraping, scratching, or lacerating ends; subcutameousl)...............sssscccsssssssceecsersccceeessesece 1 . 5 ase Pg sO 

2 | Forcible friction of ends together............csssesecesssseverscsessseess nf ° p Ui We ae 

3 | Friction of ends, by walking in apparatus 1 DT eo ae e 

Ber AUP LEI GEYING sec irvnsbsettccrehnsahenssbeseblsocacsmerson eure ye Vee ay iy Bae oh 

5 | Electro-puncture, and immovable apparatus............. Br eae wee erg = esp: ph oe 

| Mae EMA Ie LENG OF MIMD, OF VOD MPACEHEGottsrsrccbrcs->cccaccthnessccndesoosshedsverscebsspectseubsossooes 2 2 one ae 

7 | Local counter-irritation by tincture of iodine, or D]isters...........ccccsessecesseceseeceseneeecseeeeseener eye been ves $e 

ol PEPSI TCS BPLICGS,- a0pcscnsny ueaseseensnthsboecsmanesenalanasbansanieszankeoven=snsoxrseeaprovsssarsceestbea coke Prey ber jy) oe ee ey 

0) Different apparatuses splints: tonic treatiMonts...6..55....scsceccconse+sconpbovesccoscssenessecsososos Pee ee ekg | 5 | $n 
10 | Injection of argenti nitratis into false joint............cccccsseesceseeeeeeceeeees syecal el oe bos 
11 | Caustics to ends of DONE.............eereee = yan ae one “tie ta 
12 | Seton of silk, wire, or thread..... ......00200+ i ae | 4°) Deihoariie 
13 | Tenotomy of the contracted muscles, and forcible Cxtension.........crececessereceeseeeeeceeessererseers Seed Hee ~ + Ty ete 
Meee PLCMSEA HER t ak sai acusoesienes = Fancesecerueckasop eaeanschenaensuasaneeephsniacons scacoescabeanens seas dsgusncbenstitensen Abehieen 6 5 1 ose 
15 “ drilling the ends, and wiring the ends togethe’...............sssssscessessscssesscensessesescees fg 2 ob aT | 
16 et Gt eIDIAy Bd MnLOn ONAL ATACEULO: OF TLDUID...020c>nces-vecassa>sas¥erosscancveres tessvereopetreeces ooo | Gon A Spee ee iy | 
17 | Intentional fracture of fibula, and forcible friction of tibia... aie eaneoivess ob ear bo uaeot eer ation ieee p Be aes bes 
18 | Drilling, or perforating the ends; subcutameously..........cecccceresseereccesseeeccencceeresecesscenscenens ye fee He Peet ban | poe 
19 Re t 2: ty and Malgaigne’s spikes...........ccccscssssseees ee Hee ee) es a5 
20 ie 6 fe dd and drill left in............. 1 te z = 
21 a bd af FS and ivory pegs driven in 2 1 31: ee eee . 
ae, AYOUB ss .0 55 sencenasossense esiedssaahesenndesnansessinvlas oVewse asipexsohncesbhepaved byeNne Yeehaus EnINeE capris setesoe webb sos] eee aicoeeeel alee . 


From the table containing the Results of the treatment of ununited fracture of the Tibia, we find that where 
treated and cured, as was also 1 treated and cured by encasing the leg in a starch bandage and allowing locomo- 
were treated by H. H. Smith’s appliance and were cured; making a total of 5 cases, treated by friction of the 
cured. When the patient was kept at rest, and splints were used, 4 cases were treated, of which 2 were cured, and 
used in 1 case, and failed ; so that we get a total of 6 cases treated by splints, or apparatus, and of this number 

Where the method of drilling the ends of the’ bone, after resecting, was used, 4 cases were treated, and all 4 
cured, 3 were relieved, and 7 failed; giving a total number of 29 cases treated by drilling, of which number 19 

Where the Fibula only was ununited, forcible friction of the ends cured 1 case, and drilling the ends, with the 
not so, were all that are recorded as such in 685 cases of pseudarthrosis. 


Results of Treatment of Pseudar- 
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Pseudarthrosis of the Tibia and Fibula. 
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friction was produced, by allowing patient to walk about on crutches, with the leg firmly bandaged, 1 case was 
tion on crutches; walking about, with the leg firmly fixed in a leathern apparatus, cured 1 case; and 2 cases 
ends of the bone, produced by walking about in splints, or in an apparatus, firmly fitting the leg, and all were 
2 failed; and 1 case failed in which splints and forcible extension were used. Amesbury’s apparatus was also 


only 2 were cured, while 4 failed. 


were cured; where drilling and its modifications were used, 25 cases were treated, of which number 15 were 


were cured, 3 were relieved, and 7 failed. 


drill allowed to remain, cured the other; these 2 cases of the fibula being found ununited when the tibia was 
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_ throsis by the use of the Seton. 
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INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Results of Different Methods of Treatment of Pseudar- 


Clavicle. Scapula, | Ribs. 
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804 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


Of the 656 cases contained in the tables, 565 were males and 91 females. 
The youngest patient was thirteen and the oldest seventy years of age: the 
largest number was met with between twenty-eight and forty. In 61 of the 
cases the duration of the fractures was less than three months. The shortest 
period (a single case) reported was three weeks, the longest period ten years. 
The whole number cured by the various plans of treatment was 385. Of the 
remaining 271, 43 were relieved,—that is, the amount of motion in the ends 
of the bone was lessened,—in 204 no benefit was derived from the operations 
performed, 19 proved fatal, and in 5 the result was not ascertained. 

In order to present in as compact and concise a manner as possible the 
practical deductions which may be drawn from so large an amount of detail, 
I shall place in tabular form a comparison of only those methods by which 
the largest number of cases of non-union of the most important bones were 
treated. The figures indicating these groups will be found to differ in some 
degree from those which appear in the general tables, but the discrepancy is 
only apparent, inasmuch as after omitting certain obsolete plans I have 
generalized those methods the action of which on the ununited bones is 
quite similar. 


Non-Union of the Inferior Maxillary Bone. 


No fracture is more difficult to keep at rest than that of the lower jaw, 
and it is a matter of surprise that non-union should not occur oftener than 


it does. 
The whole number treated by all plans was 16. 13 were cured, 1 was 
relieved, and 2 died. 


acai : : Ene: 
Methods. No. | Cured. | Relieved. | Failed. Died. | Unknown 
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The mechanical appliances used consisted of external and interdental - 


splints, and also of wiring together the teeth. This method, designed to 
secure the rest of the fragments, is practically immobilization. In drilling, 
the ends of the bone were in some instances only perforated, in other eases 
the drill was allowed to remain for some time in the fragments, and in other 
instances the pieces were wired together. After all these operations, it was 
necessary to apply a supporting dressing, like the Barton or the Gibson 
bandage. The result of the two plans of treatment adopted in non-union of 
the inferior maxillary is in favor of drilling, and by reference to the general 
table it will be seen that the preferable operation is that modification 
in which, after perforating the bone, the two ends are drawn together by 
wire. 


Non-Union of the Humerus. 


Two hundred and nineteen cases of ununited fracture of the humerus were 
treated by twenty-two different plans, with 102 cures, 18 relieved, 92 failures, 
4 deaths, and 3 unknown. 
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l | 
Methods. | No. Cured. Relieved. | Failed. Died. | Unknown} 
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The mechanical appliances employed were designed not to immobilize the 
fragments entirely, but to admit of slight friction. The modifications of 
resection consisted in boring into the bone a steel screw or gimlet, and in 
drilling and wiring together the ends of the bone, with or without a previous 
reflection of the periosteum. Forty-two of the 83 cases were treated by re- 
section alone, with 22 recoveries, 1 relief, 17 failures, 1 death, and 1 without 
known result. The table above exhibits a success most favorable to resec- 
tion with its modifications, and to drilling. 


Non-Union of the Radius and Ulna. 


The general table contains 37 cases of non-union of the radius and ulna, 
treated by fourteen different methods and their modifications. The result 
was 18 cures, 3 relieved, 15 failures, and 1 undetermined. 


Methods. No. Cured. | Relieved.| Failed. Died, Unknown 
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It will appear from the above table that the largest success in the treat- 
ment of ununited fracture of both bones of the forearm was obtained by 
resecting and wiring the fragments together. 


Non-Union of the Radius. 


Twenty-three cases of ununited fracture of the radius are comprised in 
-the general table, 17 of which are recorded as cures and 6 as failures. 


Methods. No. Cured. | Relieved.| Failed. Died. | Unknown 
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In the above group of 18 cases, resection and drilling, with their modifica- 
tions, furnish the largest percentage of cures. 


Non-Union of the Ulna. 


Sixteen instances of non-union of the ulna have been tabulated, with 11 
cures, 4 failures, and 1 in which the termination was not given. 


Methods. 
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The superiority of drilling over resection appears in the above comparison. 


Non-Union of the Femur. 


One hundred and fifty-five cases of ununited fracture of the femur appear 
in the general table, with 92 cures, 3 partial cures, 47 failures, 12 deaths, 
and 1 unknown. 


Methods, 
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Of the 29 cases treated by mechanical appliances, 14 used instruments 
which enabled them to walk about, 10 of whom were cured. The fatality 
which appears to have followed resection is sufficient to condemn this opera- 
tion, and although the table exhibits only one death after the use of the 
seton, I am cognizant of others which have never been placed on record, 
and which are quite sufficient to subject this method also to condemnation. 
The success which has followed the use of a walking-apparatus, such as that 
of Professor Smith, the employment of which involves no risk whatever to 
the life of the patient, is a sufficient reason why this mechanism should take 
precedence of all other plans of treatment; and in the event of its failure to 
induce consolidation of the bone, the subcutaneous drill or gimlet should be 
next employed. 


Non-Union of the Tibia and Fibula. 


The whole number of cases of non-union of the tibia and fibula comprised 
in the general table is 94, 71 of which were cured, 3 were relieved, 19 failed, 
and 1 died. 
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Methods. No. | Cured. | Relieved.| Failed. | Died. | Unknown 
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The entire safety of mechanical appliances and of immobility, and the 
success which has attended their use, are reasons sufficiently cogent for their 
adoption in preference to other measures in the treatment of ununited frac- 
tures of the bones of the leg: in the event of these failing to insure union, 
subcutaneous drilling should be next selected. 


Non-Union of the Tibia. 


The whole number treated was 84, with the following result: 52 were 
cured, 11 were relieved, and 21 died. 
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Methods. | No. | Cured. | Relieved. Failed, | Died. | Unknown 
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Of the 11 cases treated by mechanical appliances, 5 wore walking-splints, 
all of whom were cured. When resection is deemed proper, it will enhance 
the prospects of success, in case any considerable portion of the ends of the 
tibia is removed, either to fracture or to excise a part of the fibula, in order 
to admit of the contact of the ends of the former bone. 


Non-Union of the Fibula. 


Two cases were treated,—the one by friction, and the other by subeu- 
taneous drilling; both with a successful result. 


Non-Union of the Patella. 


Six cases were treated,—1 by counter-irritation, 2 by retentive apparatus, 
1 by seton (the thread being placed not between, but alongside of the bone), 
1 by a subcutaneous section of a part of the quadriceps, with a view to 
bring the upper piece down, and 1 by drilling and wiring together the two 
fragments. The result of these different plans of treatment was 3 cures and 
3 improved. The object aimed at in the treatment of these instances of 
non-union was doubtless to obtain a close ligamentous connection of the 


fragments. 
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Summary. 


In summing up the whole number treated by the six methods which I 
have placed in comparison, we have 544 cases of non-union, with 300 cures 
and 17 deaths, distributed as follows: 


Methods. No. Cures, Deaths. 
/ 
oon | Be) a ae 
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Eight of the 17 fatal cases occurred after resection and drilling of the 
ends of the bone in ununited fractures of the femur. 

After a careful analysis of the material at hand, and from the results of 
my own observation and experience, I think the following rules embody the 
best guides for dealing practically with this subject: 


1. In the treatment of an ununited fracture of any bone, always begin ~ 


with the simplest and the least dangerous of those measures which have 
ordinarily proved most successful, and advance, if necessary, to those the 
employment of which involves greater danger. In conformity with this rule, 
forcible manual friction, conjoined with immobilization, should precede all 
other plans, especially in recent forms of non-union. Next in order would 
come the use of mechanical appliances or apparatus, by which passive fric- 
tion at the ends of the bone can be maintained. Following manual and in- 
strumental friction, the use of the subcutaneous drill and its modifications 
will be next indicated; and last, resection, with its various modifications. 

2. In ununited fracture of the femur, the dangers attending either the 
employment of the seton or a resort to resection are so great, that these 
methods should be entirely discarded from the surgical resources applicable 
to the condition under consideration. 

3. In instances of ununited fracture where it is deemed proper to employ 
the seton, the latter should not be allowed to remain longer than from seven 
to ten days. 


Deformed or Vicious Union. 


Union of a fracture may take place in such a manner as to impair the use- 
fulness of the limb, and sometimes to occasion marked deformity. The causes 
which conduce to these results are insubordination on the part of the patient, 
refusal to submit implicitly to the instructions of his professional attendant, 

carelessness or want of skill in adjusting and dressing the fracture, and a 
choreic state of the muscles of the limb. Deformity may also unavoidably 
follow compound fractures accompanied with severe and extensive contusion 
of the soft parts, in consequence of which it had been impossible to make 
the necessary extension or compression; and, finally, a vicious union may 
result from a patient’s being unable to secure the necessary surgical at- 
tendance. 

The deformity may consist in overlapping of the fragments, preva 
shortening of the limb (Fig. 611); in angular union of the bone (Fig. 612) ; 
and in rotation of the distal end of the fracture upon its axis (Fig. 613). 
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Shortening and Rotatory Displacement.—In case of overlapping, the course 
of the surgeon must be determined by the amount of shortening present, 


Fie. 611. Fia. 612. 


Fie. 613. 


Overlapping of the ends of a Angular union of a fracture at Lower fragment of the 
broken bone, causing marked the upper part of the femur. femur rotated outwards. 
shorténing. 


the time which has elapsed since the injury to the bone affected, and the 
degree of disability imposed by the deformity. Some shortening may be 
expected to follow most fractures, and is in no way inconsistent with a good 
cure. In the case of the femur, when the overlapping does not exceed two 
inches, and when the union is solid, an operation for its correction is not 
necessary. When, however, the callus is soft, and the fragments are found 
to be movable, the bone should be refractured, and the necessary extension 
applied to restore the limb to its proper length. In consequence of the: 
varying progress of ossification in different persons, such a course in one 
person may not be feasible at the end of five weeks, and in another may be 
practicable after a much longer time. When the overlapping follows a frac- 
ture of the humerus, unless, in some way, the usefulness of the arm is 
seriously impaired, it had better be left without interference, however much 
shortening is present, as the advantage resulting from its recalcification will 
scarcely compensate for the inconveniences attending the refracture. 


Angular Union Where the displacement is angular, even though the con- 
-solidation has become complete, it is of the utmost importance that the de- 
formity should be corrected. In some situations the evils of such a union 
increase with the lapse of time. Thus, in badly-treated fractures of the lower 
end of one or both bones of the leg, followed by eversion of the foot, the | 
deformity will become greater and the disability increase daily under the 
superincumbent weight of the body. 

n case of fractures viciously united, and not older than three or four 
weeks, it is possible to correct the deviation from the proper line at once by 
exhibiting an anesthetic and then straightening the part over the knee 
placed against the summit of the curve. This may be done in some instances 
without disconnecting the fragments, the callus being sufficiently soft to 
admit of the correction without an actual rupture. Fig. 614 gives an illus- 
tration of a deformity following a fracture of the bones of the forearm, which 
I was able to remedy in this manner after the lapse of five weeks (Fig. 615). 
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In older cases, where the consolidation is too firm to admit of being treated 
in the above manner, resort may be had to mechanical contrivances in 


Fig. 614. 


} 
Deformed union of the radius and ulna. 


Fie. 615. 


The same corrected instantaneously, without refracture, by bending the part over the knee, 


order to apply continuous pressure. The construction of some of these 
mechanisms demands considerable skill, but for the most part the appliances 
are so simple that the surgeon who possesses any handicraft whatever can 
prepare them for himself. In many of those cases of vicious union which 
are met with in the arm and the leg, nothing is required save a straight, well- 
padded splint, compresses, and two or three roller bandages. The dressing 
can be placed on either aspect of the curve, or may be changed from one to 
the other. Figs. 616 and 617 will serve to illustrate the plans of employing 
pressure for the purpose of correcting curved or angular deformity. 


Fra. 616. Fie. 617. 


«~~ 


Splint placed on the concave side of a curve, and Splint placed on the co i 
bound to the part by the turns of a roller. . bona to the catenin at pe is 


The result of steady persistence in such a method will soon be apparent 
in the gradual improvement of the deviation, even where it has existed for 
two or three months, 

Where the union is so firm that neither extension nor compression nor both 
combined make any impression, something more decided must be done 
either by acting on the callus in such a manner as to induce softening, or by 
refracturing the bone by the application of a sufficient force.. 

‘To accomplish the first, a small puncture may be made in the soft part 
with a sharp-pointed bistoury, through which a drill can be carried down 
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upon the seat of fracture and made to penetrate the callus by a rotatory move- 
ment in different directions. 

By means of the drill represented in Fig. 618 the perforation of the callus 
can be effected in a few moments. 


Bone-drill geared so as to revolve with great rapidity. 


In old cases of angular deformity a subcutaneous section of the bone can be 
effected without difficulty by means of the Adams saw (Fig. 619), an opening 
being made for the instrument by a long, narrow, sharp-pointed bistoury. 


Fie. 619. 


Adams saw for subcutaneous division of the thigh-bone. 


On the removal of the instrument, the minute wound in the soft parts 
should be closed with a strip of adhesive plaster, and the limb placed at rest. 
After the lapse of seven or eight days the inflammatory action excited in 
the callus will have produced such a degree of softening as to render feasible 
the correction of the deformity by graduated pressure applied on the principle 
already described, and at this time the dressing for that purpose may be 
adjusted. 

If refracture be determined upon, it may be done by placing the knee, as 
a point for counter-pressure, against the seat of deformity, and, after grasp- 
ing the limb above and below, applying the necessary force; or it may be 

accomplished by bending the part over the edge of a table. When the callus 
is so firm as to offer great resistance, it may be first weakened by the drill, 
and then broken at once, after which it should be placed in the proper position, 
and so retained by appropriate dressings. <A difficulty is sometimes encoun- 
tered in the shortening of the muscles, so that, even after the refracture, the 
limb cannot be brought into a straight position without great overlapping: 
such a complication is most likely to be met with in the thigh or in the leg. 
A steady, constant extension, by a sufficient weight attached to the limb, 
will elongate the muscles to a moderate degree, and this, together with the 
division of such tendons as oppose the adjustment, will generally render 
the correction feasible. If the various means described prove inadequate or 
inappropriate, there is nothing left but to excise the ends of the bone or the 
projecting angle by a V-shaped cut. This, of course, involves a compound 
fracture, and is environed with so many dangers that it is only to be under- 
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taken when no other course is practicable. The deformity resulting from 
rotatory displacement is to be corrected, where extreme, by the same pro- 
cedure as that adopted for angular union. 


The union of adjacent bones by a bridge of callus is productive of very little 
inconvenience when it takes place between adjoining ribs, or 
between the tibia and the fibula, but when it involves the radius 
and the ulna, as in Fig. 620, it destroys two very important 
movements of the hand, those of pronation and supination, and 
an effort should be made to break the bond by forcibly pronating 
and supinating the hand. Malgaigne records a si oe case, that 
of Gardiel, in which the separation was effected by cutting 
down upon the callus and rupturing it, an operation which, in 
so important a member as the arm, I would not recommend : 
when an operation is necessary, the callus should be drilled 
from the back of the arm and afterwards ruptured. 


Fia. 620. 


The questions which naturally arise in connection with this 
subject are the following: 

1. Does ‘not refracture expose the patient to the rik of in- 
flammation and abscess? If produced by force alone, they are 
not more likely to follow than after the first accident: if the 
drill is employed, the dangers of inflammation are increased. 

2. Is there not danger that by interrupting the process of 
consolidation, or by making a different disposition of the frag- 
ments, reunion may be prevented? The answer is, that in many 
cases of accidental and intentional refracture the reparation 
has gone on with even more rapid progress than after the first 


wine DCE injury. I am sure this has been my hospital experience. 


callus after a 3. Is there not danger of breaking the bone at some other 
fracture of both : es ‘ 9 ete ‘ 
bones. point than through the original fracture? This is exceedingly 


improbable. There is a popular notion that the strongest part 
of the bone is at the seat of union. This is not supported by observation. 
I have seen cases in which the same bone had been broken twice at the same 
point, the accidents occurring over one year apart. 

4. In resection may not the gap be too great to be bridged by bone? This 
is possible. Such cases have occurred, though they are exceedingly rare. 
The interval which is made by excision is generally diminished by the sub- 
sequent shortening of the muscles. 

With this enumeration of the various resources which we have at command 
to correct deformed union, the surgeon may still be at a loss to know what 
course to adopt or which should receive the preference. Let me, then, lay 
down a few rules for his conduct: 

1. Where the deformity is out of sight, and does not materially interfere 
with the use of the limb, let it alone. If the deformity consists in mere 
irregularities or salient points, nothing need be done. The vessels of the part 
will round these away. 

2. If seen at a time when the callus is not compact, but pliable, and if 
pressure is practicable, an effort should be made to diminish or remove the 
deformity by gradual pressure. 

3. If the case has passed beyond this period, refracture by force judiciously 

‘applied over the knee or a table. 

4. If foiled in this, resort to subcutaneous drilling in order to weaken the 
callus, so that it can "be broken ; or, if the case is one of long standing, and 
in a single bone, like the humerus or the femur, a subcutaneous section by 
the saw will be the simplest plan of correcting the evil. 

5. As a last resort, excision may be employed; but it should be undertaken 
only in cases where the deformity involves great disability, and when other 
methods are impracticable. 
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Morbid Changes of Callus. 


Callus undergoes various changes, depending sometimes upon local and 
at other times upon constitutional causes. Among these may be enumerated 
its appearance on portions of the bone some distance from a fracture. It 
would appear from this that the nutrition of a broken bone may be so modi- 
fied that an unusual activity of the periosteum may be excited at points dis- 
tant from the injury, producing spines or stalactitic formations. 

Great redundancy of callus (Fig. 621) is frequently met with. Such will 
generally be the case where the fragments have been subjected to much dis- 
turbance, or where there is great overlapping. In the first the excess is the 
result of irritation ; in the second, of an extraordinary ne- 
cessity. In cases where necrosis takes place after a frac- Fig. 621. 
ture, a great excess of new bone will be formed, sometimes 
traversed by numerous openings, and often incarcerating 
the dead portions. This condition will be met with in 
compound and in comminuted fractures. 

The same excessive formation of callus is frequently wit- 
nessed after gunshot fractures. This is especially noticeable 
when the bone is both broken and fissured. In such cases 
nature makes unusual attempts to bind together the 
severed pieces; the periosteum is stimulated to great 
activity, even at points quite remote from the injury, and, 
in consequence of this, shapeless masses of disorderly 
arranged ossific matter rise from the bone, often sending 
long spines into the midst of the overlying soft parts. 
(Fig. 622.) 

Callus may undergo absorption. This constitutes one of 
the causes of false joint. This may result from premature 
movement, long-continued anodyne lotions, or such an 
amount of compression by bandages as interferes with 
the easy transit of blood through the venous and arterial 
trunks of the part. Generally there is a constitutional 
cause at work to effect its removal. Very recently I saw 
a case in which a fracture of the thigh of six weeks’ stand- 
ing, and which had become quite solid, lost its callus and yes 
again became movable. The cause was doubtless due to Redundant callus about 
a low febrile condition, with mental aberration, referable phe eee 
to chronic alcoholism. As the patient improved, reunion 
again took place. Mercurial ptyalism occurring in the course of repair, 
there is reason to believe, may not only arrest the growth of the callus, 


Fie. 622. 


Exuberant callus following a gunshot wound of the upper third of the femur.——Army Medical Museum, 


but also cause the absorption of what has been already formed. So also 


any cause, either therapeutic or dietetic, which destroys the proper consti- 
VOL. 1.—52 
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tution of the blood and renders it unfit for the food of the tissues, may favor 
the same result. One of the most remarkable of the various effects of scurvy 
on the crew accompanying Lord Anson was the dissolution of the union 
of old fractures. 

In order to treat such cases a careful inquiry must be instituted to deter- 
mine the cause. If the patient is deficient in vigor, mineral tonics should 
be administered, with improved diet, including a free use of vegetables; if a 
scorbutic condition is suspected, all bandages or splints which unduly con- 
strict or press the limb should be removed, and brisk friction with stimu- 
lating liniments be employed. 

Brittleness forms another disease of callus, in which there is a defect in the 
proper relation between the animal and the saline constituents of the bone, the 
latter being in excess. For its explanation we must invoke a constitutional 
state,—a cachexia, induced by cancer, syphilis, etc. In those persons who 
suffer from fragility of the skeleton, exposing them to fractures on the recep- 
tion of the most trivial injury, the callus following will partake of the same 
vice. I know of no remedy for such a condition but good diet, fresh air, and 
extraordinary care. 

Sensitive callus.—As we frequently have painful cicatrices in the soft parts, 
so callus, which is the cicatrix of bone, may be the seat of great suffering, 
in consequence of undue pressure upon an adjacent nerve-trunk. 

When the pressure upon a nerve is great, there may follow not only weak- 
ness, but even complete paralysis, in the group of muscles supplied by its 
branches. Such effects are witnessed in the wrist-drop which occasionally 

follows fracture of the humerus near the point where 

Fig. 623. the musculo-spiral nerve winds round the bone; also 

in the loss of the power of flexing and abducting the 

foot sometimes witnessed after fracture of the upper 
part of the fibula. (Fig. 623.) 

We should distinguish between that painful condi- 
tion of a limb which follows a restored fracture, and 
which is so often modified by changes in the weather, 
and that pain which is localized in the callus itself. 
The first seems to be of a rheumatic nature, and will 
often yield to anti-rheumatic remedies, such as the 
iodide of potash, colchicum, or electro-galvanism. I 
have seen a painful state of the limb so severe as 
to lay the patients aside for months follow fractures 
of the fibula after the fragments were consolidated. 

The suffering which is sometimes experienced when 
the callus is exuberant is due in part to the congestion 
of the surrounding soft parts, and is often accom- 
panied with a change in their color and temperature. 
The ancients recognized such conditions, and devoted 
much time to their treatment. The tendency, of 
course, when the union is firm, is to absorption of 
the redundant mass, and we may therefore be content 
with stimulating and anodyne lotions. If the distress 

sostaltip ecm jplllllalles continues persistent, successive blisters will often be 

callus on the peroneal nerve found to have the happiest effect. Should these fail, 

art cracture of the upper part and the callus remain undiminished, the mass may be 
; drilled, in order to favor its absorption. 

Sometimes when the callus is very voluminous there will be found in it a 
central cavity, perhaps associated with a fracture imperfectly united. Such 
cases are furnished by Guyot.* These, if the suffering is great, should be 
treated by transfixion with the gimlet, and by rest, as described under the 
head of ununited fractures. 


* Archives de Médecine, February, 1836. 
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Table of Fractures treated at the Pennsylvania Hospital. 


The late Dr. Norris tabulated the fractures treated in the Pennsylvania 
Hospital during twenty years,—from 1830 to 1850,—making an aggregate of 
2182. Of this number, 1726 were cured, 179 were relieved or were removed 
by friends, and 303 died. The relative frequency of these injuries will be seen 
in the table containing the general summary. Taking up the subject where 
Dr. Norris left it, Dr. De Forrest Willard, with the assistance of Dr. R. H. 
Alison, has collected and arranged, as exhaustively as the records allowed, 
all fractures received and treated in that institution down to 1874. 


The following table contains an aggregate of 6485 fractures, not including 
those of Norris. Of this number, 4950 were cured, 393 relieved, 249 un- 
known, and 893 died. So far as noted, 5128 were males and 1043 females; 
2122 were recorded as occurring on the right side, and 2231 on the left. The 
nature of the fractures was as follows: 4932 were simple, 213 were simple 
comminuted, 792 were compound, 532 were compound comminuted, and 16 
were undetermined. The largest number of fractures—1464— occurred 
between the ages of twenty and thirty; the next largest number—1300— 
between thirty and forty. The most material deviation from these ages 
existed in reference to fracture of the ribs,—57 out of the 221 injuries of 
this kind having taken place between forty and fifty. This exception to 
the general rule will be readily explained by the ossification in the car- 
tilaginous connection of the costal arches with the sternum, which exists at 
this time of life, and which, from the loss of elasticity, necessarily renders 
them less able to resist injury. 

The fatality following fractures of the skull is very noticeable among the 
figures in the table. Of 195 instances of this injury, 79 died, or 40 per cent. 
In 16 cases the trephine was used, of which number 8 died. Dr. Norris’s 
collection embraced 110 cases of skull fractures, with 67 deaths, a mortality 
of 41 per cent. 

If to the 6485 cases of Willard there be added the 2182 of Norris, we have 
an aggregate of 8667 fractures, with 6676 cures, 1196 deaths, and 815 cases 
in which the result was undetermined. 

The relative frequency of these fractures in different portions of the 
skeleton is as follows: 


Willard. Norris. Total. Willard. Norris. Total. 
367 ESAE: i RAN cn scccaxvanesacacsavetueese 143 69 212 
296 ELSA CONGO cc cpieyesancbae datas foewrces 52 172 
208 OSb. «| Patelins c4ictietecssisceceses 42 148 
203 968 | Pelvis....... 4 14 94 
188 696 | Seapula..... 28 82 
E22 599 | Vertebre.. 25 vi) 
122 437ic| NO80...c0cs0s : 23 53 
122 437 | Superior maxilla os 24 

88 SUD | HUROE ecw eradad enecatecs sdeasoce ae 10 
110 SUS | CORI ce Sep eed sok cae adarec cet 6 13 
46 DES: |) PEVOIG vcssaesiccsagesccetegesess Rewrar 1 


51 209 


Taking the bones of different regions collectively, the relative proportion 
of fractures is as follows: lower extremity, 45 per cent.; upper extremity, 
44 per cent.; head, 6 per cent.; trunk, 5 per cent. 
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Inf. maxilla... 158 


Gl siaseecses 
Vertebree...... 


Sternum... 


Table of Fractures treated at the Pennsylvania 
*(Abbreviations.—S., simple. §.C., simple, comminuted. ©., 
Form Position. Age. Sex. Side. Result. 
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— | Parietal and temporal........... 2 « -40 “ 60. 21 195 
106 | Temporal, coc. cisusasnctsaeceeeneans 18 66 (DO * 60, a3 
Temporal and frontal 2 ee 80 ** 70; 2 
Occipital ics: cscesonevscusence ee ee TOF Bee 
Occipital and parietal 3 — 
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SIBBSO"’ cc civesbonncoreipeeee ee Byereee Ll 
‘SRinil acne 
195 
UB yee 10 UnderlOyrs... 5| M.. 27/ R...... 3 | Cured.........+ cooks el 
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Oph “« 90 © 30, 13 — it eee —a 
C.C.. $6: BO) gO. % 30 | Both,. 11 : 30 
30 30 
Oil sactanepe ++s| Bone not given. BRevases 3 | Cured....... sobsnene | OM 
Pees 2 | Unknown......... . 27 
5 5 
Parietal also fractured. From 20 to 30, 1) M.. 5 | Both. 1] Died... 1. 
se BO a0, SB LOPPeme ee bs tye ee 
poate (Veh «(Pee b _ —s 
— 5 5 
5 , 
Alveolar process .-- 6] UnderlOyrs... 5| M. 21] B...... 5 | Cured.... 19 j 
WMNSCOMMGA s vinisestsseecmsescoee - 18 | From 10 to 20. 1] F... 3] L...... 5 | Died......... 5 
_— pe mac Taam — | U...... 14 — 
24 C80" 40. 8 24 _ 24 
SS. OCS RD. oe 24 p| 
24 
BSrvacray SYMPH ISIN. «..50snsscenennsvevs nena 44 | UnderlOyrs... 5 | M.. 147 | R...... 50 | Relieved and 
S.C... OUT s.055s teensy From 10 to 20. 27 | Bi. ay) Des 34 cured........0- 150_ 
0 ea Angle 20 “ 30. 66 —- | Centre 44 | Deaths............. Ss 
COs. Alveolus * 30.“ 40. 36 158 | U...... 30 4 
—- | Ramus........ 7 $6 G0) 60, 27 _—- 158 
158 | Condyles 2 60. * 80) 6 158 
Unrecorded..........:0000 wovavttss Oe 36) 18D RO, oF 
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Cervical region : 
Pd Gnd Bdiiscvesccusssventeces 1 


Ist, 5th, and 6th..... 

4th, 5th, and 6th........... 

5th and 6th........... age 1 
Dorsal : 

2d, 4th, 5th, and 12th..... 1 

5th 


Lumbar: 


Unrecorded...... cease chigiliins 


Manubrium... 


Manubrium and gladiolus... sane 4 
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10 
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“ 
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Hospital from January 1, 1850, to January 1, 1874. 


compound. ©.C., compound, comminuted. U., unrecorded.) 


Trephining. Deaths after trephining. Other deaths, causes of. Principal occupations. 


er sivcescacaase geet EMCO caestuad datsisadss asbaacoautes 8 | Compression (C.C, 


7;C., 10; 8. 
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Humerns...... 765 | 8..... 620 | Anatomical neck............ 22 Under 10 yrs.. 118 | M.. 657 | R..... 255 | Cured..........s00. G47” 
S.C... 36 | Surgical neck.............. +. 42 From 10 to 20. 219 | F... 108 | L..... 286 | Relieved 83 
Cc 61 | “Neck”... . 49 « 20 * 30.136 — | U..... 224 ee 

48 | ‘‘Head”.. 14 « 30 “ 40. 98 765 -- —_— 
— | Upper epiphysis. 1 “40 50, 63 765 
765 | “ Upper portion 80 208 607) 80,738 

MidGlo Chindssccsciccsceccssvcnves 133 60s 70, 35 
Condyle ............ . 81 «+ 70 80. 18 
Inner condyle ...... Prog J FBO 80. 6 
Outer SS. 3. wasniewsey «. 40 — 
Epiphysis........ Recastceuthins 6 765 
© Lower third”... ..c0c..00s0. 97 300 
Unrecorded.........sesseese RMaae 124 

765 


a 
~ 


ie 
NF tir ns 6d ath lgy Se 
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Hospital from January 1, 1850, to January 1, 1874. 


| Amputations. Deaths after amputation. Other deaths, causes of. Principal occupations. | 
oe aa 
INI ss ecatssexccancaacondugimenae eanweiaannnn Sicausise, | 
Mania: & DOtu..........0scccessasassadentacsinasancess 2 i 
Pyemia........ ae | 
Peritonitis . 2 | Carpenters... 7 
Hemorrhage.... . 1 | Seamen... 6 
Ppecy to: long ..5.<-..csccassasaane . 2 | Peddlers. 5 | 
Pneumothorax............ccceceees ... 1 | Masons. . 4 
PEIN VOTING vic «casaa vas gndnanantoonn Benepe, MELRIORGacs4cce cosaxcasacte's 4 
MUN TECOTCOG 02.5000. caceoacessaaensessaucaruunencandes 3: | RRORUMOR ac casasiacas iavces 3 


; Exsection for gun- Bujaries (GS... -¥5.8..)2). ci <senusanccasussnsentenes aki GA OMGRHs cease sens tonveces 152 
f shot injury, com- Mania a potu (S.C., 1).........ccseesee «. 1 | School-children.......... 49 
S 1 Pleuro-pneumonia (C.C., 1)...... « 1 | Young children......... 15 
Compression of brain (S., 1)......... - 1} Errand-boys.............. 3 

Pycomia (C., 1) ..aresecercoonnnacencsasensses 1 | Housewives............... 43 

@idiawea:(O., Ly csccsasseas Migh DEIMGISi<. 5. 0seses0ecnteads 16 

Unrecorded (S., 1) 1 | Factory-hands 14 

— | Seamen............0+ vee 14 

(0.0), 1; C., 25 8.C., 2; S., 4).-c0rccore aa arases - 9 | Shoemakers.... i 


Muachinists...ccoossee 6 


Gunshot injuries (C.C., 1).. Laborers.... .. 
Shock (S., 1).........- Factory-hands. 
Dinrecorted: (8., Tite. sctcssssccecasaveusseapsaccene DPIVOER siicseivsevesscisies 
— | Sewing-women......... 
(Os PS Dye cacaan piesa repaid of? eeecacneaees 3 | 
Shock (€.C., 3; C., 1)...... 4 | Shock (6.C., hes ey “lean Bee cn mecteashegess ae 
Pysemia (C.C., 3)...-...--+++ 3 | Injuries (C. 0. ee a ane ie 
Exhaustion (C.C., 3)....... 3 | Exhaustion (C.C., 2 .. 4| Small children.........., 27 
Secondary hemorrhage Pyemia (C., 1; S.C. 2 | Housewives............... 45 
(0, Das... Raed cwettacelaiay 1 | Gangrene (G. 05.45 2 | Factory-hands........... 27 
— | Secondary hemortha; 1 i a: 
(C.C., 95 C., 2).ccccceserrseeee 11 | Concussion (S., 1). 1 23 
Apoplexy we ea 1 oe 
Gi teak lita Javeseaes ceasereseacaseece venues Slee: 13 
-| Unrecorded (C.C., 1; S., 1)...... Wageraek oyeavaes 2 
(O02 9 TOC SEs (SG. Vsti iS) ccisstevs gunevese ae 


Bone Form 
Radius......... TTT | Baasace 188 
GC." 8 
isa ek 
Oi 10 
Wie 
TT7 
LUD ETY RS en ab Wy (4 ts < Pemreegs 1§ 
8.C. 4 
Oy ie 
O:0..,''20 
172 
Radius and Bi, .005 887. 
TINA avsess - 477 | S.C. 5 
Rg if 
0.0... 54 
: URS 4 
477 
PPB koe se scsas S00] Bean, OT 
: B05. a 
a 
C.C... 29 
143 
POLVIGsccceceesce, OO Sissies 58 
BGe Sb 
Oeieey ht 
O.05.') 8 
Wise S 
80 
Femur ......... 885 | S...... 752 
8.C... 20 
C..... 64 
C.C... 49 
885 
Patella......... 106 | S...... 86 
BOR 8 
Rate “fe 
0.0.50 
106 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


; 


Table of Fractures treated at the Pennsylvania 


[oo 


Position. 


Upper third, siissasescssssavcs ES 
Middle third... ceend 
Lower third, including 

“ Barton's” 2° 


$ Colles." ccstesines 

Smith’ a? scisssscdesvvens 

** Lower portion”’...... 186 571 
Unrecorded. .......cscsecsssscersee 129 

TT7 
Upper third, including 

Olecranon .. 

Coronvid.... 

St ITE as tacpaeesengeaacen 82 
Middle third................ pahyaee 32 
Dower thirds... cicsssscsscves scares 29 
WNTOOONISH sssisscassonvensesuans GP 

172 


Upper third.......... 
Middle third.... 


LOWer thIVG. ss ccsspessys 4s 
Unrecorded...... Geusivaxapcabesnue 
477 
APTI US ceesconssaues suxsauascose 9 
Metacarpus 53 
Phalanges 44 
PRVIND, sccsccsvsesnncaccers 17 
Unrecorded..... 20 
143 
PMG cevsinsiiscckdsiorsandes sbiaess 33 
Acetabulum..... 10 
Pudbisivscisss diubehivindanvovnes 5 
ERCHIGM si ivscesascssisessss 2 
UWnrocorded iw srvisarsssssssisvcca, BO 
80 
MOU sicmusyesecckis - 98 
Anatomical neck... 2 
Surgical neck........ 2 
“Extra-capsular”.. 16 
“Intra-capsular’’... 49 “ 
Trochanter .......... stcneab 
Upper third.. sean 19 290 
Middle third.............css0-« 269 
WON UVIOS soctdaacs sack wipe AG 
External condyle......... 2 
Internal condyle... 1 
Epiphysis.......... 4 
“ Lower third” 129 151 
Unrecorded...... vad enubbsstiverss 175 
885 


Age. Sex. 
| Under 10 yrs.. 33 | M.. 477 
From 10 to 20. 153 | F... 300 | 
20 * 30. 143 os 
s- 30 * 40. 150 TIT 
> 40 * 60, 125 
© 50 “ 60. 106 
* 60 “ 70. 40 
TO 80.16 
SG 80.7; 2 
Unrecorded... 9 
777 
Under 10 yrs.. 18 | M.. 148 
From 10to20. 84) F... 24 
20 * 30. 43 — 
dene wlogh | eee f 172 
ss 40 * 50. 24 
ie Micsaee «| ey 8 
Re OE Tet 
$6: 10 80, 2 
Unrecorded... 3 
172 
Under 10 yrs.. 53 | M.. 395 
From 10 to 20. 180 | F... 82 
20'** 30. 99 -—— 
630 “ 40. 58 477 
640 * 60. 33 
BO 60,31 
pace i! ade (| Fema | 
aS 7 80.) 
$8 BOO. BS 
Unrecorded... 6 
477 
Under 10 yrs... 2 | M.. 187 
From l0to 20, 43| F.. 6 
20“ 30. 50 es 
“ 30 * 40, 26 143 
s 40 * 50. 14] 
“ 50 “ 60. 7 
baller | Suit ( | Mba 
143 
Under 10 yrs.. 3 | M. 76 
From 10to20. 9) F.. 4 
20 “ 30. 24 sue 
« 30 “ 40. 11 80 
2 20S 600 16 
550i 2° B02). 40 
Re OS TOr se 
eden! Ucaade «| caine | 
Unrecorded... 3 
80 
Under 10 yrs.. 152 | M.. 745 
From 10 to 20, 164 | F... 140 
20 * 30. 149 ne 
30 * 40, 125 885 
40 * 50. 89 
“o 50 “ 60. "6 
6° BOIS 2G. a 
et BOs Oe 
“ 80 “ 90. 17 
Unrecorded... 17 
885 
From 10to20. 1] M.. 96 
20 ** 30. 36°] F... 10 
“ 80- “ 40, 24 eee 
SO BOs ab 106 
$2) 00-60. 16 
SCO ae. 
pera see «| Fa 


Side. 
R..... 278 
j Pa 264 
| fe 235 

777 


Result. 


seomeasie. 1A 


Cured... 
| Relieved... 


R..... 176 
Lirakes 154 
Us 147 
477 
R203 22 
Lb... SE 
U... 90 
143 
R..... 24 
pA j 
Un. 39 
80 
R..... 349 
Lisssee 391 
U..... 145 
8 
R...... 38 
Daecsvs 45 
Unsere 28 
106 


“ go “90, 1 q 


Cured. 
D1OG . iessvsstcorenny 


Onred s.isssessssvene 
Relieved... 
Died, <cbscssenccasen ae 
Unrecorded....... 


Cured ssisisssienet OGM 
Relieved: Se 
Di Od soicixssesiesenic ae 


— — 


Amputations. 


C.C. dance 3 
Wy Reeescssces’ Peace ercaeas 3 

6 
Resection......... Cea | 


encedsccseceacesecseeeecses OS 


Sida aeuysos sassccaen cee 10 


ection of knee.... 1 


ae 


| Deaths after amputation. 


PPV OT oscascsscotaqsaaceaess- 


Pycomnia (0.0. 2). .cssasceuas 
| Exhaustion (C.C., 3)... .... 
Other injuries (C.C., 1)... 
| Erysipelas (C., 1)........0.-. 
| 


EE = ea Sea 


Pyeemia (C.C., 4...... 2.000 
Exhaustion (C.C., Ese 1) 
BOGOR Oss L) acces iesaseossses 
Other i injuries (Us, sate 
Unrecorded (C., 1; 8.5 Ds 


(C.0., 6; Cu, 23 Say Q)erseeees 


Gangrene following re- 
section (0.C., 1).......00. 


1| 


; 


2 


1 


| 
| 


Hospital from January 1, 1850, to January 1, 1874. 


FRACTURES TREATED AT THE PENNSYLVANIA HOSPITAL. 
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———— 


Other deaths, causes of. 


| Principal occupations. 


Ll 


Other injuries (C.C., 1; 8.C.,1; ©.,1)..... 3 
Mania a potu (S., 2) 2 
| Gangrene (C., 1)....... 
Hemorrhage (C.,1)... i 
(O.E, 13'C.,.3; 8,2 S.C. Eisner? 
Other injuries (C., a disaceesnencenraeseeinas 
Pyemia (C., 1)... datsiosiccavancivenadectanune 
(5) Beer Peete eer cree qakenuag axeeeaigantet’ 3 
Proc (6:0.- 9 = 8.2 1). .ccsccscvevensse cascenea 4 
ETMNNTEN Gs POW: 5.5 2 Vac sccccceasesdenacaccnceaneniee 2 
Tetanus (C.C., 1; C., 2) 3 
Gangrene (C., 1) 1 
Exhaustion (C.C., 1; C., § 5 
APOMOTY (8.51 ss accccceriscsssconvssvssacecscsavars 1 
Bright’s disease (S., 1) 1 
Enypariee (Os Tysccacccusinssiancdencscattcucheamanen 1 
Oe Cis, Ore Uist Mei) Lacsecnsncanctssasvuqauedsanen 18 
cauacesathanae 2 
Seal 
ti | 
Phlebitis....... aid éneenaar eviedajatersoecene 1 
ERS PION cae ccses'ccashsssucanciadstagacoscdeestgoainunes’) a5 
7 
BROGRsciececsies aesaiagedeas aanuahesvace Crsamaneiraiin 9 
ENJUTIO“. s.ccccacsass See 
Hemorrhage. <e 
Gangrene..... Ve 
WEATIG, Bi POU occassasssvececesssdsnaccuane Cee 
PBB AGONY. <canssenecsenaxadasansesetsncis Fee | 
HE SEDI oospyarceskansvocauudecstevuexcduvass arg | 
Peritonitis............ nv enaguocncoerie 
UNrecorded. 7, sccsissccses lésedasdeanbnenads cocveseneee 12 
31 
Shock (6.0., 21; ©., 7 $°8.,3)iec2 sc. seeneese Oe: 
Exhaustion (C.6., 1; 6. B; 8.,6; S.C.,1).. 13 
Other injuries (C.C., 2; Lf As Bes Bear ieres 12 
Mania a potu (C.C., 1; 8., 11). reper es Cae 
Pyeemia (C.C., 2; idea aaptoenaasere 9 
Compression of brain ic. G1; Onis 8. sl) 3 
Gangrene (C., 1; 8. ue hacaseadeskcaaucais aeecaaes 2 
Tetanus (S., 3)... «(2 
Chronic meningitis ‘s meal F 
Erysipelas (S., 1)..........++ nee! 
Poritonitis: (8.0.1 jis cccaccncecscs pekrrre erie y | 
Debility (8.C., 1)... ree | 
Old age (S., 1)... Labeda essvastien oe 
Epilepsy (S.C., 1)...... seseese ebdcdecaneeves” Oe 
Osteo-sarcoma OUD ecasexcsnachascvuveseas Sas: 
Unrecorded (C., 4; 8., Bs 8.0, icinassvseces 10 


(C.C., 28; C., 27; 8., 41; S.C., 5)....000000..101 


Mania a potu (0.0, i sae: de ja 2). 
Pysmla(G.0;5 U)scsccccssneseseases 
Exhaustion (6.0., Bx 


(O05 22 5G Fs Bib) cserteverse 


FAO ne eee ee eneeneeeeeene 


aly 


Housewives.............. 174 
| Laborers ER 
School-children........... 78 
Sewing-women... 27 
id Mgt 20 
Seamen.......... 18 
Wash erwomen. en eaaeas 15 
Driverd....i6c: nbandevesdian 15 
Carpenters.... 16 
OBHGVGN sc ccncesnsaasae 15 
RVOVORG, son 55 conesivecess 38 
School-children......... 26 
Housewives............00 11 
Factory-hands........... 8 
Washerwomen........... 6 
WEIN OF Miccdsasseskconssocsaes 4 
School-children......... 94 
RIGROPOVG 5s enncsenctacen'eset ME 
Housewives.. 49 
Factory-hands ........... 36 
CAFPONTOTS;..<<nsensceseee 9 
Errand-boys..........s00 9 
OGRANI CAssis cacasecce ars. 38 


TOA GOPORB i cicseessesavosasac 
Factory -hands. ® 
Carpenters....... . 
Mechanics, ...ecssdsvessess 


Laborers ..........000. ese ae 
Carpenters.... 4 
Railroad-men 4 
Housewives.. 3 
SOAMON A. cessckecessecessas 3 
Boatmen ....... svucncneke ae 
School-children... 115 

Young children... ne 189 
Laborers...........00s0008. 169 


HousewiveS............004 74 
Seamen......... 37 
Miners......... 23 
Carpenters. 21 
Drivers...... 21 
Factory-hand 21 
Shoemakers...... 13 
Railroad-men............ 13 

12 

9 

9 

8 
WADOTOUN. cc scccescvecscocra: OU 
Housewives.........s000 pay! 
Factory-hands........... 4 
Shoemakers.........+0+ 4 


822 


Bone. Form. 


Tibia. .....e00. 815 | S...... 256 
8.0... - 11 

Cosco OD 

C.C... 14 

315 


4 


Fibula.....0..0. 815 | S..:.0 
Ss 


Tibia and Sidon 
Fibula...... 1074 


Table of Fractures treated at the Pennsylvania — 


— "°. 


lie a 


INJURIES AND DISEASES OF THE OSSEOQUS SYSTEM. 


Position. Age. Sex. Side. 

Upper third ......s..ccreseseeseee 45 | Under 10 yrs.. 31 | M.. 278 | R 123 
Middle third a we. 81| From10to20. 61 | F... 37 | L..... 123 
TiO WON SIT ss esiaresss enh tk ashe 120  -20** BOBS —|U.... 69 
Unrecorded............0+ aaupneees 69 6 BOS 40, IT 315 —- 
— 8° * 60, 42 815 

315 s 650 “60, 24 

page (Sait ( t Saf 

“ 70 “ 80. 5 

$6) BE OO, os 4. 

Unrecorded... 5 

315 
Upper third..........0s0-0ccceesee 16 | Under 10yrs.. 9 | M.. 273} R..... 113 
Middle third............. «. 26 | From 10to20. 32/ F... 42) L..... 105 
Lower third............ wy DLO fo *°30, 68 — | U..... 97 
WIR FOODTOE.cccesescvcenccsssterava) 00 & 30 “ 40. 107 315 — 
—j} .“ 40 “ 50. 60 315 

315 180. BOS BT 

bee) ©. OMaaamm (¢ Fuew |) 

SS 0) ee 

815 
Upper third............. 70 | UnderlO yrs.. 44 | M.. 936 | R..... 366 
Middle third.. 282 | From 10 to 20. 122 | F... 138 | L..... 881 
Lower third 399 620 * 30. 250 —_| U..... 327 
WALECOIGCU ss cessssisscouseecsnacns 323 © 30° 40. 277 1074 a 
— si 40; $02 109 1074 

1074 6 5G .** 605107 

SS 803 FO BD 

ae tO" 80. 14 

“ 80 “ 90. 6 

1074 
ABETARALOS,. .cssasiecMossiccs cease 7 | Underl0 yrs. 8} M..118/| R..... 40 
Calcaneum . .- 14| From10to20. 23; F... 2; LD... 43 
Tarsus........ 25 «20 * 30,43 —|U.... 37 
First metatarsal. BO 205 RB 120 = 
Third metatarsal.. 1 pices = Ube 2, Cpe ty 120 

Fourth metatarsal.. 1 ee 0 BO te 

Fifth metatarsal..... 4 BO TOs 

“ Metatarsal”. ocsccss.. Mik ke ee vehi | Vesade Rates 

Phalan Qos. cssssisiesisceccrssens 9 — 

Unreooried seaisiiscesessnvsseese 39 120 


Result. 
Oued. scussceierreee 
Relieved.......... 0 4 
Died nsseeas 28 
Unrecorded...... 186 

315 
Relieved........++ 
Died...... SRE me 


289 
15 | 
1 
315 


Cured.....o.s00000. TO0um 
Relieved.......... 35 — 
Died ...cessssevvene AON 
Unrecorded...... 114 


1074 


Oared..icscapecee 
Relieved.......... 
Died ccunsacenned 
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Hospital from January 1, 1850, to January 1, 1874. 


Amputations. Deaths after amputation. Deaths, other canses of. Principal occupations. 
O.C......0..22.2.000008.e. 3 | Exhaustion (€.C.,1; C., “1 2} Pysomia.(O.0., 13 Ci; 03° 8:5 -L)sicadeoncasrours 9 } Laborers ...........cesec0 72 
I Osi naxeeeege. casusnsenssnens 6 | Gangrene (C., 1)... 1 | Injuries (C.C., 1:8 S., B)scnscicascceee 4 | Children.............0000. 37 
— | Pyemia (C., Bes scssese 1| Maniaa potu (0,25. BS). aconsuasensnarehier LO RLV OPE. asuscvgerseecdsenls 19 
| 9| Anesthesia (389 Ree | Bema PROG O C.D) ons 6c5 exuansvnsavacsccsuecsenoeneeree 2 | Housewives........c.seoe 18 
1 — | Exhaustion (OlO5 Ts Ch) cease Sener Ae PIRRLIOTS oie sas scdcpanensoesse 12 
. FORO lrs Os Cl: Blaaceaensiecicasch 6) Erysipelas (C.C., 1). ccccscecccenscocetedacsats eee 1 | Factory-hands........... 12 
| Old age (S., 1)......s.se00 Messseaaete 1 
| MONO Be OI eB. T ye cccscesteocehsans antgieeaa 23 

’ 
BE enka casene aa aeeahes 1 | Pyzemia (C.C., 1).........00 1 | Mania a potu (8., 2; S.C., 1).......08 nenseed au Ee RERDOLONS es sphies Saaseiatee LOZ 
Ee AMNGION CO... <0 sececcacesssegessadspaacs 3 i 25 
OS TE RR sh 5 NE eee 2 18 
Tetanus (S., 1). Seatbectaddseitvetsccs ce eekbalsiaa 1 15 
Peritonitis (C., Ebnaccvabaseussnienavieas daddvnresteh IaLeP BO POL YHA Macnscensace, LL 


(O28: CHG: 8: AC, Yc accaa 10 


Shock (C.C., 22; 
Injuries (C.C., 


is ; Laborers 
Maniaa potu( te 
te 
“9 


BGO .t.....ccescc.sceses-ee 50 | Exhaustion (C.C., 8.,1) 
Pyemia (C.C., 5; 8.1)... 
ee 1 | Shock (€.C., 2; 6., 2)...... 
: Injuries (C.C., 2) syaunsuaeaay 
Secondary hemorrhage 
WORE Pues cwhecncavuses sacs 
Petanus (C., 1),.;..0s¢cseses 1 
Gangrene (C., Rhee aes ds 
Mania a potu (C. C., en seen 1 
Convulsions (C.C., 1) naan 1 
Unrecorded (C.C., 4)........ 4 


(C.C., 21; C., 5; S., Lee. 27 


Exhaustion (C. 
Pysemia (C.C., 
Gangrene (C.C 
Erysipelas (C.C., 
Tetanus (C.C., 1; 
Debility (C., 1; 
Heart disease (Ss. 
Cardiac embolism 
Hemorrhage (C.C., 1; § Oe yass 
MATEO ( OLE ah. cccstevivesiusisacesecdasioeccuse 
Unrecorded (C.C., 6; Ole LDF ig Blacarcseas 


(C.C., 55; C., 58; S., 20; S.C., 5jesecesseeee 133 


Shock (C€.C.,1)....0...00008 abackwaaaticcuaesasunaat 
WAS PUEIGS: (0.0.5 W )esctescsvcsqsaccucbszase ae 
WMGtamUs (CLO. Pye esessaccevceseadcusuccateaes des 
Peritonitis (C., 1)... re 
Debility (C.C., 1)... 
Mania a potu (C.C., 
Unrecorded (C.C., 1 


(GOS 5 Ce Ois BOS) cs eeseacseeesvesctab ods 


Laborers......... Stites SB 


mexcusaunts Mckiteboes 8 Pyeemia (C.C., 3; C., 1)... Child 
- ren.. 


aa 
Keats Exhaustion (6. C.,2;C.,1) 3 
aeea : 1 Mania a potu (00,3)... 3 
career eee mROC Es (C.C., 2).....cccessoes : 3 
ee 

14 


1 

1 

1 

1 | Brakemen. 
1 | Shoemake 
1 

3 

9 


— | Erysipelas (C.C., 1).. 
Total, 44 | Injuries (C., 1).... Mechanics 
Factory-hands. 


WP PPOMIGM ctessvs casccy cosens 


-—I be 
3 | bw 
ior nor! 
ER IG II Bes Set IEE I he OR TRE sulle Ea ce 
Soe: 
i) fat et et | 
VCE DF NDPNMNNAKTONO 
ae 
ef 
Bo 
Q 
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824 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


General Summary of the Fractures treated in the Pennsylvania Hospital from 
January 1, 1830, to January 1, 1874,— Forty-four Years. 


é 3 5 ' 5 By Forty- | 
Bone. he Nocis, | Dr Willard | four Teun Per Cent. 
COYANIUIMN  :cocicodcacsnsssesusesreashyscsyesdnobeenseienEreeens 110 195 305 3.5 
ORO 5 vnsbnasicvaeabensaneeducredenseepeisesties eieaneaee 23* 30 53 6 
AGB sjccesicnscsrestauass sianves¥ekojncsssessees Souci eeeeer ROT i> Ayse te 10 10 -O11 
Superior MAG»: <ssse0sscsecse vesousasebavese Reeeerreccbesi| S. ~ so eres 24 24 3 
Anfetior MMAR Aiss ces ents ssasseswevapeserasceroneer tl THe 51f 158 209 2.4 
EUV ONG ss cusaias Sswapus uke vssied bp LatseemMeenaNME eyed carey rk: sesees cl 1f 001 
WELLOUY EDs cess vesedierds sepa cust casbeasearserabesesereessd® 25 48 73 8 
BUDS ssc cvanadectes c:decocienecossas lenseaerneeabeseds eases base 88 221 309 3.6 
PLOV TAIN Cs 6: 5 oss lna shspanenainsseinemereaueldade bases nsares 6 7 134 ol 
WIBVAGIO, vs cipured cotanuses pataeaceePyalanassaaely pavesboshe tes’ 188 508 696 8.1 
Scapula...... tebecsandecocsens panmucapeeaenaraetesi>nestieterenes 28 54 82 9 
FL RIN GPG 3.55 Jcbesingstussacssaesshseeeeeer ten psveaee Vealannses 203 765 968 11.2 
EROOUIN cs consuceseesabes ontcsarMeseeassacnetexs tee bse vpnevsiobans 208 777 985 11.4 
NID Gis av ncsss coesveeWews aus oesos passhatua boeNebabane ness echo ves 46 172 218 2.5 
BMS BAIT Sigipsasacscscas eepaaias parsaesam>scdpseses 122 477 599|| 6.9 
ELBTG Gos ceaicsceas cocee eens dass er ekVbIAGe TEI e Reb eoes' er bovbonsee 69 143 2124 2.5 
ey Ce as. coer oir | SN De eRe as 14 80 94 TF 
Wem Ut so. viiecssane De AAtes cav an aane su PLikesseeese > tekieasoabenes 296 885 1181 13.7 
PURI Diets cuteh cisima bet astueeevacestsnhagresstaeesscosssessi.cen 42 106 148 L7 
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SPECIAL FRACTURES. 
Fractures of the Vertebre. ; 


When we consider that one of the important offices of the spinal column 
is to furnish a canal for the spinal marrow and foramina for the safe conduct 
of the moto-sensory nerves to the outstanding organs, it can be no matter 
for surprise that its injuries should prove so grave. Buried deeply though 
the column is, in the midst of very numerous and massive muscles, its com- 
ponents bound together by several articulations and by powerful ligaments, 
yet it is frequently the subject of fracture. 

This injury is produced in three different ways: first, by force directly 
applied to the spine, as when a loaded wagon passes over the prostrate body, 
or when it is crushed beneath a heavy piece of timber; second, by indirect 
force, as where a person falls from a considerable height, alighting upon the 
head, the buttocks, or even the feet; and, third, by extreme flexion of the 
column, as often occurs to quarrymen, upon whom heavy masses of earth 
cave in, bearing the body down under the superincumbent weight. 

Women suffer less frequently from this lesion than men, a fact due to the 
difference in the occupations of the two sexes. Gunshot fractures of the spine 
are not uncommon accidents, and are often comminuted in their character. 

The seat of the fracture varies in different cases. It may be in the body, 
in the intervertebral cartilages, in the arches, or in the spinous, transverse, 
or articular processes. 


* Face included. + Upper jaw included. t Total head, 597. 
2 Total trunk, 395. || Forearm, 1802. § Total upper extremity, 3760. 
** Total leg, 2315. tt Total lower extremity, 3910. 
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Dracenosis.—Except in fractures of the spinous processes, where the damaged 
part is entirely accessible to the touch, we cannot affirm the existence of such 
an injury with any degree of certainty. The presence of certain symptoms, 
following a sufficient cause, furnishes ground for supposing the existence of a 
fracture, and yet these may all be present without any injury of the kind. The 
prominent symptom is paralysis; this is due to pressure upon the spinal cord or 
its nerves, and may follow any violence which is sufficiently powerful to rup- 
ture a blood-vessel or to produce inflammatory transudations. -If, however, the 
paralysis follows on the instant of injury, is persistent, and especially if de- 
formity is present, the presumption is that a fracture exists, and that the 
cord is or has been subjected to pressure from a displaced portion of bone. 

I say has been, inasmuch as in very many cases there is no permanent 
pressure on the cord, the fragment which inflicted the lesion having been 
only momentarily in contact with it, and rebounding as soon as the force of 
the blow was expended. 

If the paralysis is developed only after several hours, and no deformity or 
preternatural mobility is discoverable, it may be that the concussion has pro- 
duced a lesion of some of the vessels within the canal, and the gradual leakage 
of blood at last makes sufficient compression on the cord to suspend its func- 
tions. There is reason, however, to believe that such effusions of blood are 
not common. When the paralysis is delayed for days, it will probably be due 
to an inflammatory effusion of serum or of lymph, or to inflammatory soft- 
ening of the cord. 

The medulla spinalis, being attached at either extremity of the canal, may 
suffer a lesion of its substance by being overstretched in extreme flexion of 
‘the spinal column, without the latter being broken, and paralysis may follow 
from this cause. 


Fractures of the Spinous Process—Fractures of the spinous processes are 
the least dangerous of these injuries, and can be diagnosed without difficulty, 
in consequence of their superficial situation. Those over the lower half of 
the dorsal part of the column, being imbricated, are less likely to yield than 
those in the cervical, upper dorsal, or lumbar regions, which stand more hori- 
zontally. The force which strikes these processes in a downward or in a lateral 
direction will be most favorable for the production of a fracture. Bound as 
they are to each other by supra- and interspinous ligaments, and with muscles 
placed along either side, not much displacement need be expected, unless the 
force has been of a crushing nature. The direction of the fracture is usually 
transverse. (Fig. 624.) 

Symproms.—Pain is experienced in the part, the detached apophysis can be 
taken between the thumb and the finger and moved, and the crepitus may be 
felt during such manipulations. When the body is bent forward, the tendency 
to separate the processes from each other, together with the tension of the 
integuments, increases the deformity and aggravates the suffering. When 
the trunk is extended and pressure is applied over the seat of injury, there 
will appear a hollow space, or deficiency, in the line of the spine. In addition 
to the foregoing symptoms there will often be discoloration of the superin- 
cumbent soft parts. 

Proanosis.—Should the case progress a few days without any symptom 
of injury to the cord, such as paralysis, a favorable termination may be ex- 
pected. If the reduction is accurate, union will take place; although cases 
are recorded where a false joint was formed. In a case which I had under 
care, occurring in a young man, the detached portion remained for several 
months movable, finally became necrosed, and was discharged through a 
sinus. 

TrREATMENT.—If the process is displaced, it should be adjusted, provided it 
does not assume a proper position when the body isin position. The muscles 
are competent in some cases to effect a spontaneous reduction after recovering 
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from their temporary paralysis, the consequence of the injury. The patient 

should be placed in the recumbent position, 

Fia. 624, on the back, upon a firm mattress, and with a 

low pillow under the head. A lotion of lead- 

water and laudanum should be applied over 

the seat of injury. If the pain is persistent, 

a few leeches may be applied with advantage 
over the seat of fracture. 


Fractures of the Vertebral Arches.—The 
arches consist of the pedicles and lamine. 
When we consider the relation of the spinous 
process to the lamina, it is not difficult to 
understand how a force received at the 
EN ie cas aaa summit of the former can be transmitted 
double fracture of the Tarihi = One ide to the latter, so as to sever this part of the 

arch on either side. The danger to the 
cord in such a fracture is imminent. (Fig. 624.) Even should there be no 
displacement, there will remain the risk of subsequent inflammation. 

Unless, as in the case recorded by Olliver, the lamina can be felt to move 
by acting on the spinous process, it will be impossible to distinguish such an 
accident from one involving the bodies of the vertebra, and therefore we may 
consider these injuries with those of the latter. 


Fractures of the Bodies of the Vertebre.—-Fractures of the bodies of the 


vertebree may be produced by falls upon the head, sacrum, or feet; by forced 


flexion of the body under crushing weights, as the falling in of sand-banks ; 
or by being caught under scaffoldings. 

I once examined the spine of a patient who jumped from a third-story 
window, alighting directly upon the feet. The os calcis was ground to pieces, 
the tibia extensively broken, and a fracture of the eleventh dorsal and third 
and fourth lumbar produced. 

That violent flexion of the spine enters largely into the modus of such 
injuries there can be little doubt. Malgaigne remarks that there are three 
marked flexible points in the spinal column: the first, between the third 


and seventh cervical vertebra ; the second, between the eleventh dorsal and _ 


the second lumbar; and the third, between the fourth lumbar and the sacrum. 
These are points where flexibility and inflexibility meet, and near these posi- 
tions fractures most frequently occur. The cases recorded by Olliver (twelve in 
number), and those of Dupuytren (thirteen in number), with those mentioned 
by Packard and others, seem to corroborate the statement of this author; 
but an analysis of the forty-eight cases contained in the, general table of 
fractures fails to sustain this statement, and, except in the cervical region, 
the same is true in the collection of cases tabulated by Dr. Ashhurst.* The 
direction of these fractures may be transverse, oblique, or vertical, and some- 
times the lines run in different directions, as when the bone is comminuted 
or crushed. ‘There may also be an associated fracture of the arches. When 
the direction is oblique, Malgaigne states (and his word is borne out by the 
observation of others) that the direction is always from above downward, 
and from behind forward, allowing overlapping by the upper fragment 


sliding down, as on an inclined plane, unless checked by the ligaments. 


The cord may be contused and pressed upon, or it may be entirely severed. 
(Fig. 625.) 

Symproms.—These will be determined by the displacement and by the par- 
ticular section of the column involved. Pain, aggravated on movement, 
and also by pressure; discoloration and tenderness; want of correspondence 
in the line of the spinous processes;, occasionally deformity of the spine; 


* Injuries of the Spine, Ashhurst. 


| 
| 
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paralysis; disorder of the sexual organs, as manifested by priapism; an 
increased temperature, together 
with phosphatic urine, are among 
the symptoms commonly belong- 
ing to this accident. 
Proagnosis.—In all cases of frac- 
ture of the spine the prognosis is 
unfavorable. The circumstances 
to be considered in forming an 
opinion are the region involved, 
the dangers increasing as we as- 
cend the column, in consequence of 
the important organs implicated ; 
the amount of injury sustained by 
the cord from contusion or sub- 
sequent inflammation, and from 
sloughing of the soft parts. 


Fractures of the Dorso-Lumbar 
and Lumbar Region.— Fractures 
occurring within the limits of this 
region,—that is, between the tenth 
dorsal vertebra and the sacrum,— 
if attended with displacement, will 
be followed by paralysis of those 
parts which receive their endow- Comminuted fracture of the vertebrw,in which the spinal 
ments from the lumbar and sacral cord was completely severed. 
plexus. The lower extremities . 
will become powerless and devoid of sensibility, as will also the muscles of 
the rectum and the anus, giving rise to incontinence of the feces. The 
urine, at first retained, soon begins to dribble. There -will be also a change 
of temperature: the lower extremities, though quite pale, may exceed 100°. 
One limb may be of a different temperature from the other, and the same 
limb will vary in its heat at different times. The main arterial trunks may 
be full, although the capillaries are comparatively empty. This is due to 


the paralysis of the vaso-motor nerves of the vessels. Yet it is within the 


limits of this region that we have ground to hope for recovery. 

The spinal marrow in the lower part of the dorsal and through the lum- 
bar and sacral vertebree becomes a leash of nerves, the cords of which are 
surrounded by a firm fibrous investment, and, sliding freely on one another, 
they glide out of the way of displaced fragments of broken bone, and thus 
escape serious damage. This fact was long since noticed by Dr. Shaw. 

Cooper states that fractures in the lumbar region, with displacement, prove 
fatal in from four to six weeks; in the dorsal region, in two or three weeks ; 
in the three lower cervical vertebre, from the third to the seventh day ; and 


_ above the third vertebra, almost immediately. 


Dupuytren* gives two cases at the Hétel-Dieu,—one a fracture of the tenth 
vertebra in a male, and the other at the lower part of the dorsal region in a 
female,—in which the patients, after some months’ confinement, both recov- 
ered, although partial paralysis was present. 

In the London Hospital Reports,+ five cases of fracture in the lower dorsal 
and lumbar regions, with paralysis, are reported, all the patients recovering 
in from four to six months. 

Lente and Thompson{ each give an instance of recovery after fracture of 
the lower dorsal vertebre, with paraplegia, after six months’ convalescence. 

* Dupuytren, pp. 356, 357, translation by F. Le Gros Clark. 


London Hospital Reports, 1840, p. 326. 
American Journal of the Medical Sciences, October, 1857, p. 361. 
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Malgaigne* treated a case at the Hopital des Cliniques, in 1843, in which a 
lumbar vertebra was broken, accompanied with paraplegia; the patient 
recovered, and the paralysis passed gradually away. 

Dr. Shaw+ furnishes four cases of fracture in the mid-lumbar region, with- 
out paralysis, all of whom recovered. 

Quite a number of cases of prolonged life after very severe fractures, at- 
tended with displacements in this region, might be collected. 

Mr. Key records the caset of a boy with a fracture of the first lumbar ver- 
tebra, who survived an entire year, notwithstanding the fact that the cord 
was divided across. 

Mr. Birch§ had a case which lived over two years, and finally died from 
gangrene of the nates. 

The same author|| relates the case of Mr. Harrold, in which the patient, a 
man twenty-eight years of age, fractured his first and second lumbar vertebree. 
A fragment had transfixed the theca vertebralis, followed by paralysis of the 
bowels and bladder. The patient survived the injury nearly one year, and 
finally died of a slough over the nates. 

Mr. Hutchinson reports a case{ of a fractured lumbar vertebra in which the 
cauda equina was raised one-third of an inch by a displaced fragment, with- 
out other injury. 

Mr. Le Gros Clark gives a very remarkable case** of a fracture of the 
fourth lumbar vertebra at its pedicles on each side, with comminution of all 
its processes, so that its body assumed a position in front of the fifth ver- 
tebra, the upper and lower surfaces of these vertebrae being on the same 
plane; and although there was complete paraplegia succeeding the accident, 
in five weeks sensation was restored completely, and motion to some extent. 
Death occurred in the seventh week. 

In a case of fracture of the last dorsal vertebra, which I saw two years ago, 
and in which the paralysis of the lower extremities was complete, the patient 
recovered sufiiciently to make a sea-voyage, and I believe is still living. A 
young man was caught at the Kensington Depot, Philadelphia, between the 
platform and a car, and, notwithstanding the spinal cord was completely 
severed in the mid-dorsal region by a permanently displaced vertebra, yet — 
he survived the accident six months, perishing at last from sloughing of the 
nates. (Fig. 625.) 


Fractures of the Dorsal Vertebree.—<As we ascend the vertebral column, the 
spinal canal becomes smaller, particularly in the middle third of the dorsal 
region. In the ordinary movements of the body this division of the column 
is least disturbed, and hence no necessity exists for a canal more capacious 
than is necessary for the lodgment of the cord, but when this part of the 
spine becomes the subject of fracture, for the same reason,—that is, the 
smallness of the canal,—the danger to the medulla spinalis is imminent. 
Viewing the subject from both an anatomical and a physiological stand- 
point, we shall confine ourselves to those fractures which occur between the 
eleventh and the second dorsal vertebra. Every step that we ascend in this 
region an additional section of the body is involved. We not only have 
paraplegia,—loss of power in the rectum and bladder,—but paralysis of the 
abdominal muscles, as well as of the muscular coat of the intestines. This 
state of the walls of the abdomen renders it needful to enforce a caution 
against turning the patient on the breast for examination, as, through the 
want of resistance on the part of the abdominal muscles, the viscera may be 
thrust up against the diaphragm, and by preventing its descent arrest the 
respiration. 

* Malgaigne’s Treatise on Fractures, p. 342, by Packard. + London Medical Gazette, vol. xvii. 

{ Cooper on Dislocations and Fractures, p. 467, American edition. 

3 Ibid, p. 388, || Tbid., p. 390. 

§ London Hospital Reports, vol. iii. p. 360. 


#* Leeture on the Principles of Surgical Diagnosis, by Mr. F. Le Gros Clark, British Medical 
Journal, Oct. 3, 1863. 
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When this portion of the column is the seat of fracture and the cord is 
compressed, there is generally a difficulty of breathing or a sense of suffoca- 
tion. This is due to the imperfect manner in which the act of expiration is 
accomplished. It is common to hear it stated that expiration is a passive 
act, depending on the elasticity of the thoracic walls; but, if so, why should 
this difficulty in breathing be experienced, after these fractures? Expiration 
is both passive and active, and the difficulty witnessed in these cases must 
be referred to the loss of power, by paralysis, of the abdominal muscles,—the 
serratus posticus inferior, quadratus lumborum, sacro-lumbalis, and longis- 
simus dorsi muscles, which are concerned in the expiratory act; the distention 
of the intestines with gas, giving rise to tympany, tends also to increase the 
difficulty of breathing, by causing pressure against the diaphragm. Another 
distressing attendant of these cases is the tendency to form sloughs over 
those portions which sustain the pressure of the body, as the nates, the parts 
over the sacrum, and even the hard tissues of the heel. ig 

The nearer the fracture approaches the upper limits of this region, namely, 
to the second dorsal vertebra, the greater will be the embarrassment to respi- 
ration, as a larger number of the intercostal muscles are involved in the 
paralysis. As the ‘respiratory process is thus implicated, the lungs become 
congested, a sense of suffocation ensues, the air-passages fill with mucus 
which the sufferer is unable to dislodge or expectorate, and he may die in a 
state of progressive asphyxia. 


Fractures in the Cervico-Dorsal and Cervical Regions.—The brachial plexus 
of nerves is formed from the three or four lower cervical and the first dorsal 
nerves; the long thoracic, or external respiratory, from the fifth and sixth ; 
and the phrenic, from the third and fourth cervical nerves. This region extends 
from the second dorsal to the fourth cervical vertebra. There will be, in ad- 
dition to the paralysis present in the fractures of the previous regions, moto- 
sensory paralysis.»f the upper extremities, to a greater or less degree, according 
to the particular vertebra involved. If it be the first or the second dorsal, it 
involves but one cord of the brachial plexus, and therefore does not entail 
entire loss of power; but if through the pieces of the lower cervical, the 
other cords of this plexus will suffer, and then the paralysis becomes com- 
plete. The difficulty of respiration is much increased when the great serratus 
muscle is rendered helpless, as its nerve-endowments are derived from the 
fifth and sixth cervical nerves, which form the long thoracic or external 
respiratory. The same increase of temperature, and the same round and full 
state of the radials and other large arteries of the parts, will be present, as 
in paralysis of the lower extremities. The surface of the skin will exhibit 
a blanched and dry appearance. The pupils refuse to dilate, a symptom 
which Mr. Hutchinson claims is present only when the injury is in the cer- 
vical or upper dorsal vertebree. The same author states that priapism is 
only seen when the damage is in the upper or middle dorsal region, and that 

he has never witnessed it after injuries affecting other parts of the cord, or 
the head. I have, however, seen it present in injuries of the latter. These 
erections of the penis are not due to action of the muscles, as the latter par- 
take of the general paresis, but are the result of inefficiency of the vaso- 
motor nerves allowing the blood to flow into the spongy structure of the cor- 
pora cavernosa and corpus spongiosum, through the want of resistance in the 
muscular walls of the vessels. The heart is not free from disturbance in these 
cervical injuries. Its action is slow and full, though free from intermission. 

It is difficult to conceive of a more pitiable condition than that of a fellow- 
being without the power of motion or sensation, practically dead to the 
neck, and suffocating from imperfect aeration. Yet, even under such cir- 
cumstances, patients sometimes live four or five days, breathing only by the 
diaphragm; and some have even recovered. Mr. Hutchinson furnishes two 
instances,* the one a female and the other a male, of fracture in the lower 


.* London Hospital Reports, 1866, vol. iii. pp. 347, 348. 
VOL. 1.—53 
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cervical region, accompanied by partial paralysis, in both of which the patient 
recovered. Mr. Hilton has placed on record a remarkable case* of a boy in 
whom there was fracture of a cervical vertebra, followed by paralysis of the 
upper and lower extremities and paralysis of the bladder and rectum, th 
who lived fourteen years, coming to his death at last by an accident. The 
case of Mr. Page, recorded by Mr. Shaw,+—in which a Scotch gentleman frac- 
tured the fourth cervical vertebra, every part being paralyzed except his 
head, and yet lived for nearly fifteen months,—is still more wonderful. 

A lad, in diving, struck his head violently upon the bottom of a shallow 
stream, and produced a fracture about the third cervical vertebra. Though 
paralyzed from the neck down, he was living five months after the acci- 
dent. 

Should the fracture occur above the fourth cervical vertebra and the cord 
sustain damage, the case will prove fatal in a brief period of time. The 
phrenic nerve, which is the motor nerve of the diaphragm, has its origin 
below this point, and suspension in the action of so important a muscle as 
this must be quickly followed by death. There are, however, a few excep- 
tions to this sudden result. Mr. Curling furnishes an example of a fracture 
of the three upper cervical vertebra, in which the patient survived twenty- 
eight hours. The explanation given was doubtless correct, namely, that only 
a partial injury was inflicted on the cord, and that the change discovered 
in the medulla spinalis on dissection took place subsequent to the injury. 

Hamilton statest that of 10 fractures of the five lower cervical vertebree 
which he has collected, 1 died within twenty-four hours, 1 in eleven days, 1 
in fifteen weeks and six days, 1 in four months, and 1—which I have recorded 
as the case of Mr. Hilton—lived fourteen years. 

The two upper cervical vertebra, being placed at a point where force and 
counterforce meet, frequently give way, especially when the momentum is 
transmitted through the cranium. The fracture may extend through either 
the anterior or the posterior arch of the atlas, or it may detach the odontoid 
process of the axis from its attachment to the body. (Fig. 626.) The spinal 


Fia. 626. Fie. 627. 
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Fracture of the odontoid process.— Fracture of the odontoid process. The patient lived 
Hamilton. ninety-eight hours, 


canal of these pieces is quite large, and, should no displacement occur, 
the cord may escape injury. The odontoid process when broken tends to 
escape from the transverse ligament, or the ligament itself may be torn, 
completely liberating the process, which may be forced into the cord. Fig. 
627 is an illustration of a case, seen in consultation with Dr. Willard, of a 
comminuted fracture of the odontoid process without rupture of the trans- 
verse ligament, and accompanied by a unilateral luxation. 


* London Lancet, October 27, 1860. t Holmes’s System of Surgery, vol. ii. p. 393. 
t Fractures and Dislocations, p. 155. 


FRACTURES OF THE VERTEBRZ. 831 


In instances of fracture of the odontoid process with displacement, the 
head is rigidly maintained in a fixed position, in cases of unilateral displace- 
ment it is turned to the opposite side, and in both conditions there is an 
unusual prominence of the larynx. Motion and sensation may at first be 
unimpaired, but in the course of a few hours paralysis sets in, which may 
affect one side alone. In addition to these symptoms, the diagnosis of the 
injury may be established by the presence of an undue prominence of the 
posterior wall of the pharynx, formed by the body of the displaced vertebra. 
It is extraordinary what extensive damage may be inflicted and the cord 
escape serious lesion. Dr. Stephen Smith, in a paper on “Fractures of the 
Odontoid Process,”* has collected 22 cases. Six of these were spontaneous 
fractures, with 1 recovery; the one recovering discharged a portion of the 
bone through the throat; 4 were produced by gunshot injuries, all of whom 
died ; 7 by external violence, all fatal; of 5 cases (two obtained from dead 
subjects) in which a portion of the bone had been discharged, 4 recovered 
and 1 died: making a total of 17 deaths and 5 recoveries. Robert Debenham, 
Esq.,+ gives the case of a shoemaker who had a fracture of the odontoid 
process and recovered, the fracture having been verified by dissection two 
years after the injury. Dr. Sinkler has furnished me the notes of a case 
of what was considered a fracture of the odontoid. There was paralysis of 
both arms and of one leg, deformity below the occiput, and the chin was de- 
pressed on the sternum. This patient gradually recovered. Cooper{ mentions 
a case, afterwards verified by dissection, of a boy who, by a fall, broke the 
atlas across, so as to remove the support of the tooth-like process of the 
axis. The lad was obliged to walk with the utmost circumspection ; if de- 
sirous of examining any object below himself, he would place his hand under 
the chin and lower his head so that he could direct his eyes towards the 
object; if he wished to look upwards, one hand was placed behind the occiput 
and the other under the chin, and the head gradually raised. These precau- 
tions were instinctive, and were adopted in order to prevent the dentiform 
process from damaging the cord. He was able to go about and play with 
other children, and lived for a year after the accident. These symptoms are 
present in most cases of fracture of the odontoid process. Dr. Willard Parker, 
of New York, met with a case of fracture of the odontoid process, in which 
the patient lived five months, his death being caused by the process becoming 
displaced to such a degree as to injure the cord. A still more remarkable case 
is mentioned by Mr. Shaw, from a description by Mr. B. Phillips,§ under 
whose care the patient was at the time of the accident. The man fell from a 
hay-rick, striking on his head, but was in a little time able to rise and to visit 
his physician. In two days he was about, but had an enlargement at the 
back of the pharynx, with some difficulty in deglutition. One year after, he 
died from dropsy, and on examination not only was the atlas found broken, 
along with the odontoid process of the axis, but its anterior portion had 
been carried forward and placed in front of the axis, and the occipital bone 
had settled down and rested on the posterior ring of the atlas, which last 
had become united to the body of the axis. 

Cases of spontaneous fracture of the odontoid process from disease have 
been reported by Hyrtl, Else, and Flint, death in each instance taking place 
instantaneously. 

TREATMENT.—The moment a patient is extricated from a caved-in sand- 
bank, or from the midst of the rubbish of fallen timbers, or when lifted 
from the street or ground, and there is evidence of a broken spine, he should 
be straightened out and laid on his back, and so transported on a board, 
or on a settee, to his home, or to a hospital. This position is most favor- 
able to the reposition of the bones, and best adapted to remove pressure 


* American Journal of the Medical Sciences, Oct. 1871, p. 388. 
+ London Hospital Reports, 1867, vol. iv. p. 210. 
t Fractures and Dislocations, p. 385. 

. @ Medico-Chirurgical Transactions, vol. xx. p. 78. 
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from the cord or from the spinal nerves. If the fracture is in the cervical 
region, the head should be maintained in a fixed state by applying pillows 
or a portion of the clothing to each side. Next in importance is the bed 
upon which the patient is to be placed. The water-bed is superior to all 
others when the case is likely to be protracted. It must be borne in mind 
that one of the consequences of this class of injuries is bed-sores, and many 
die of these alone. They result from the continuous pressure upon the 
salient points of the body, which possess but a very feeble capillary circula- 
tion, and are therefore disposed to slough. A man with a fracture, say of 
the dorsal vertebra, without the power of motion in the parts below, is abso- 
lutely fixed to the spot on which he is laid, and, being without sensation, never 
feels the weariness or unrest of immobility, so that this pressure knows no 
abatement. Water-beds can be obtained at any large establishment for the 
sale of rubber goods, and cost about twenty dollars. A small size is made, 
ora section, which is sufficiently large to extend from the shoulders to a 
little below the hips, and answers very well. Many persons of course cannot 
afford this expense, and in some localities there would be difficulty in ob- 
taining such a convenience. In this event, an ordinary mattress, protected 
with oil- or gum-cloth, can be substituted, and, with the addition of stuffed 
or air cushions, having openings to receive the tender points of the body, 
may obviate the evils resulting from pressure. The patient, once placed 
on his bed, should have a pillow slipped beneath the loins, in order to keep 
the spine from sinking down. It has been advised to employ extension and 
counter-extension, with a view to correct any displacements which may exist ; 
but the value of this course is very questionable. The benefits claimed for 
such a process in the few cases in which it has been used are by no means 
conclusive. It must be remembered that of twenty autopsies made by 
Hutchinson* in cases of broken spine, in none was there any evidence of per- 
manent compression of the cord. The injury to the medulla spinalis is in 
most instances, as I have previously observed, a momentary work, and done 
at the instant of the accident. The state of the skin, moreover, is such that 
no extension would be tolerated long without producing sores. 

Attention should next be directed to the condition of the hollow viscera. 
The bladder is at first unable to expel its contents, and the catheter must be 
used to remove the urine. In executing this task the utmost care should be 
exercised. The urethra being without sensibility, there is no monitor to 
communicate any injury which it may sustain. The only instrument which 
should be generally used in these cases is the gum catheter of Mercier (Fig. 

628). It will produce the least possible irritation. The urine should be 


Fie. 628. 


Mercier catheter. 


drawn three or four times in the twenty-four hours. After a time, in- 
continence sets in, and then the patient must be furnished with a urinal 
to receive the secretion as it flows away. Even after this incontinence 
begins, the catheter should be used once every twenty-four or forty-eight 
hours, in order to remove any water which may lie below the level of the 
urethra, which by its decomposition would aid in producing vesical inflam- 
mation. This practice is contrary to some very good authorities, but I am 
convinced of its necessity. The bladder, in these cases, is prone to become 
inflamed, and the urine cloudy and ropy, with a strong ammoniacal odor 
and an alkaline reaction. The phosphates, particularly of lime, are present 
in great abundance, the result of a faulty action of the kidneys, from the 
interruption of the proper nerve-influence, as well as of reactions which 


* London Hospital Reports, 1866, vol. iii. p. 359. 
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take place in the bladder. These chemical alterations in the composition of 
the urine result in sedimentary deposits, which are exceedingly prejudicial, 
and should therefore not be allowed to remain in the bas-fond of the bladder. 
It will sometimes prove beneficial to wash out the organ once a week with 
lukewarm water containing three or four drops of nitric acid to the pint of 
fluid. For this purpose the double catheter may be used (Fig. 629), the 
nozzle of a syringe or a gum-bag being fitted to one of its orifices. 


Fie. 629. 


Double catheter. 


The bowels, like the bladder, at first allow their contents to accumulate, 
but very soon the evacuations pass without the patient being conscious of 
the act. When they do not act, it is proper to administer a cathartic, the 
reflex sensibility being sufficient to secure its operation. As the patient is 
entirely unable to discover either the dribbling of urine, the escape of feces, 
or any injury of the soft parts, the utmost care should be exercised by 
nurses or other attendants to see that the person is kept perfectly dry and 


clean. While it is desirable to keep the patient entirely quiet on the back, 


to prevent the broken fragments of the vertebra from moving on each other, 
yet the great danger of bed-sores renders an inspection of the parts over the 
sacrum and nates absolutely necessary, and therefore the body should be 
daily turned over on the side, avoiding any twist by carefully moving the 
shoulders and the hips at the same time (if the fracture is in the lumbar 
or the dorsal region), when the exposed parts must be well washed with 
alcohol, or soap liniment, rubbed briskly, and afterwards smeared over with 
a little zine ointment. The draw-sheet should be kept smooth and dry, 
and, to receive the discharges from the bowels, a pad of oakum containing 
some carbolated plaster of Paris may be pushed a little behind the anus. 
Should bed-sores form, in defiance of all precautions, the indications will be to 
favor the separation of the sloughs and to stimulate healthy granulations. To 
effect the first object there is nothing better ‘than large, warm flaxseed-meal 
poultices over which compound resin ointment has been spread; these are 
to be renewed morning and evening, cutting away any dead shreds of cel- 
lular tissue that may loosen, and after the parts are entirely freed from the 
sloughs a dressing of the compound resin ointment alone may be applied. 
If any offensive odor is present, the carbolic acid lotion, or the permanganate 
of potash, or a solution of the nitrate of lead, will answer every purpose for 


' its removal. I have succeeded in healing up such sores, when obstinate, by 


covering them in with strips of adhesive plaster. During all this time we 
must never forget the necessity for taking off the weight of the body from 
the diseased parts by interposing ring cushions. Nor must the extremities 
be Seated. The calf of the leg and the heel are also liable to become sore. 
Happily, in these situations, the pressure can be distributed by cotton or soft 
compresses. Should the patient be fortunate enough to escape the usual dan- 
gers and begin to recover his lost power, electro-galvanism may be employed 
with advantage. Throughout the entire progress of the case a nutritious 
but unirritating diet should be allowed. 

The use of the trephine to raise depressed portions of fractured vertebree 
would very naturally occur to a thoughtful surgeon. The suggestion was 
made as far back as Paulus Aigineta. It was first practiced by Sir Henry 
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Cline, in 1814, on a patient who had a fracture of the eleventh and twelfth 
dorsal vertebre. The spinous processes of both vertebree and the arch of 
the eleventh were removed. No benefit resulted, and the patient died on the 
third day after. The operation has been repeated many times, without suc- 
cess. The table of Dr. Ashhurst* is the best commentary on the operation. 
Of 38 cases collected, 29 died, 3 were relieved, 2 were not relieved, and in 
the remaining 4 the result was unknown. 

In reference to the mortality following fractures of the spine, as they have 
occurred in the Pennsylvania Hospital, and which I suppose does not mate- 
rially differ from that of other similar institutions, some idea may be ob- 
tained by consulting the tables on fractures, from which it will be found that 
of the 73 cases treated in that institution, 47 died in the hospital, 17 were 
removed by friends, and most of these in all probability subsequently died, 
1 was reported cured, and 2 remain unrecorded. 


Fractures of the Bones of the Face. 


The bones of the face, from their exposed position, are very liable to frac- 
ture. The relation which they sustain to the cranium, and of course to the 
brain, makes these injuries sometimes of very serious import. 


Fractures of the Ossa Nasi.—The force producing such fractures is usually 
direct, and may be delivered either immediately in front or on one side. 
The direction of the fracture may be transverse, oblique, or longitudinal. 
Transverse fractures are most common. In most of the cases which have 
come under my observation, the line of fracture was about half an inch 
above the lower margin of the bone. ‘The upper or frontal portions of these 
bones are very thick and strong, and will resist a great degree of force with- 
out fracture. If the violence is great, a comminuted fracture may be pro- 
duced. As the parts swell very quickly, these injuries are often overlooked, 
and hence, in a majority of the specimens which are seen in cabinets, more 
or less deformity exists: in my own collection that deformity is generally a 
lateral one, the nose being turned to one side. Commonly, but one bone is 
broken. When the lesion is longitudinal, the nose will be depressed. 

Symproms.—The symptoms of this fracture are epistaxis, swelling, deform- 
ity, mobility, and crepitus. The strictest examination should be insisted upon 
where there is reason to suspect a lesion of these bones. If there is flatten- 
ing or a lateral deviation of the nose, even though crepitus is not discovered, 
the existence of a fracture may be assumed, and, if the displacement is not 
corrected, the surgeon will incur great blame, especially if the patient is a 
female. 

TREATMENT.—The reposition of the fracture is most conveniently effected 
by introducing an ordinary steel director through the anterior nares and con- 
ducting it along the side of the septum to the roof of the nasal fossa, when 
it can be used as a lever to raise the depressed fragments into place. The 
fingers on the outside, by making counter-pressure, will also aid in modeling 
the parts into form. Sometimes it will require a considerable amount of force 
to correct the displacement, in which case the surgeon must have no hesita- 
tion as to employing it. Once in place, unless the fracture is a comminuted 
one, there will be little tendency in the fragments to resume their unnatural 
position. If there is reason to believe that the reduction has not been com- 
plete, in consequence of the inflammatory swelling masking the parts, a few 
leeches, if they can be obtained, may be applied, and, after a sufficient amount 
of blood has been taken, the nose should be covered with a lotion of lead- 
water and laudanum. In twenty-four hours the swelling will have materially 
abated, and the medical attendant may then ascertain with more certainty 
the condition of the bones, and, if necessary, renew his efforts at adjustment. 
These early attempts at reduction are all-important, as the process of repair 


* Injuries of the Spine, Ashhurst. 
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goes on with great rapidity in these bones, the pieces often becoming united in 
ten or twelve days. Should the patient be young or restless, ether may be 
administered before attempting the coaptation, always remembering to keep 
the throat cleared of blood. The fragments being restored to their place, 
little is to be done but to direct quietness on the part.of the patient. I have 
no objection to the adhesive strips which are generally directed to be placed 
across the nose: they serve to remind spectators of the accident, and to 
prevent unwarrantable liberties being taken with the organ; though their 
influence in keeping the bone from sinking amounts to nothing. If the 
integuments or the muscles were closely adherent to the bone, such supports 
would be desirable; but no such adhesions exist,—the muscles slide freely 
over the bones, and we can exercise through them no lifting power upon the 
latter. 

Complications—The nasal bones rest on the perpendicular plate of the 
ethmoid, which forms a portion of the nasal septum. This plate may be 
broken and deflected from its median position. This will tend to obstruct the 
nasal fossee and will allow the nose to sink and become flattened. The septum 
is not unfrequently found curved to one side as a natural condition, a fact 
which should be remembered when making examinations of the injuries of 
this organ. When broken, the nasal bones should be first elevated, and then 
the perpendicular plate should be pressed into proper line. If the distortion 
is great, it may carry with it the cartilaginous septum to such a degree as 
to turn the end of the nose to one side. 

The perpendicular plate of the ethmoid is continued up into the cranium 
as the crista galli, on the sides of which are attached the cribriform plates of 
the bone, which support the olfactory bulbs. These plates may participate 
in the injury, or the olfactory lobes may suffer concussion, causing a suspen- 
sion or even destruction of the sense of smell. In some instances the damage 
done to the base of the brain results in death. 

The contiguity of the nasal bones to the lachrymal duct explains the dis- 
orders of the tear-sac, such as abscess, fistula, ete., which sometimes follow 
extensive fracture of this part of the face, and may demand operations for 
their relief. ‘ 

Hemorrhage.—This, though at first profuse, is seldom a troublesome com- 
plication. It generally ceases after the broken pieces are adjusted. When it 
is persistent, the head and shoulders should be elevated, and cold Spplcssous 

laced over the nose; alum-water may also be injected into the nasal cavities. 
If the bleeding, in spite of these precautions, continues uncontrolled, it will 
be necessary to employ the tampon. 

Emphysema of the eyelids and face constitutes another complication, not, 
however, of a very serious nature. Its presence indicates a rupture of the 
mucous membrane of the nose and of the periosteum, allowing the air to pass 
through the aperture in the bone into the cellular tissue of the face. This 
air will gradually disappear as the healing of the fracture advances, but its 
removal may be facilitated by applying a compress over the closed eyelids 
and upper part of the face, taking care not to place it over the fracture, for 
fear of disarranging the fragments. 

Comminution.—W hen the bones have been broken into several pieces, the 
greatest difficulty will be experienced in preserving a proper adjustment. It 
is in such cases that it may become necessary to attempt support from within. 
For this purpose various contrivances have been in use, dating back to a 
period as early as Hippocrates, such as plugging the nostrils with charpie, 
the use of tubes of various kinds made of quills, lead, silver, wax, and 
even gold, as recommended by A. Paré, or rubber, by Boyer. The incon- 
venience and distress which follow the introduction of solid plugs into the 
nares, compelling the patient to breathe through the mouth, a sorry sub- 
stitute for the nasal passages, render it necessary that these internal sup- 
ports, when used, should, if possible, be hollow. One of the best plans is to 
cut a gum catheter the proper length, and, inserting it into the nose, pad 
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around it with a strip of old linen well greased and pressed into position 
with a director. Should the reduction be unsatisfactory, a piece of compressed 
sponge, shaped to conform to the nasal fossa, and coated with a thin layer of 
melted wax, may be inserted. The moisture of the parts penetrating the 
tent will cause the latter to swell and to find its way into the irregularities 
of the cavity, thus carrying the fragments into position. If this be retained 
for twenty-four hours before being withdrawn, the tendency to displacement 
will have materially diminished, and if needful a second tent can be inserted. 
Hippocrates, Avicenna, Albucasis, and others, after reduction moulded to the 
external surface of the organ shields made of flour and white of eggs, and 
sometimes of glue. All such devices are of doubtful value, and only when a 
tendency to external displacement exists are outside compresses advisable. 
In compound fractures it is proper to insert one or more points of the silver 
suture, and if comminution is added to the external wound, the pieces, unless 
they are entirely detached from the surrounding parts, should not be removed. 
Necrosis may follow especially compound comminuted fracture of the nasal 
bones, and when a fragment is well separated and loose it should be carefully 
picked away. Displacements of the cartilaginous septum, which are some- 
times conjoined with fracture, are generally followed by unavoidable deformity, 
such as sinking of the nose at the point of junction between the cartilaginous 
and the bony portions, or lateral inclination of its extremity. Padding the 
nostrils after the manner already described will measurably prevent this, or, 
if this is inadequate and the depression is marked, it may even be proper, 
after the manner of Hamilton, in order to release the cartilage from its un- 
natural position, to make incisions with a tenotome through its substance, 
and then, inserting a thread deeply into its structure, to lift into place the 
sunken portion, and there retain it by tying the ligature over a rubber arch 
previously thrown over the nose, with its extremities resting on the sides 
of the face. 
Polypi and catarrhal disease of the Schneiderian membrane are said to follow 
fractures of the nose. The latter I have seen, but never the former. 
Amaurosis has been known to succeed this injury. Dr. John W. Martin* 
reports such a case. The sight was after some time restored. 


Fractures of the Superior Maxilla—The force which produces a fracture 
of the upper jaw must, as a rule, be direct, and also of great violence. A 
kick from a horse, a blow from a lever suddenly released from restraint, 
the impact of a pistol-ball, are among the most common causes of this 
injury. The fracture is often comminuted, and is sometimes attended with 
concussion of the brain, or with fracture of other bones of the face or at 
the base of the skull. Associated as the upper jaw is with no less than 
nineteen bones, such results create no surprise, as the blows which it may 
receive are transmitted by these conducting lines of articulations far beyond 
its own limits. This extensive connection of the upper maxilla will explain 
the modus of the singular accident narrated by Packard,+ where a man’s 
head was caught between a hoisting-machine and the floor, causing the entire 
separation of the face from the cranium; also the case of a boy, recorded 
by Wisemant and referred to by Hamilton, in whom the entire face was 
driven in, so that the finger could not be passed behind the palate. In this 
case the restoration could be effected only by introducing a blunt hook be- 
tween the posterior wall of the pharynx and the palate bones, drawing the 
parts forward and holding them in position until the disposition to recede 
was overcome. Dr. Fyffe§ published the case of a man brought into the 
Westminster Hospital who had been thrown from a cab, the vehicle turning 
over upon him, which, in addition to producing a fracture of the lower and 


* Medical Press and Circular, September 23, 1874, Hamilton. 
+ Malgaigne on Fractures, Packard’s translation, p. 303. 
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upper jaws, so detached the bones of the face that the latter moved up and» 
down in the act of swallowing, as though nothing held them to the head 
but the skin. In this case not a tooth was broken or displaced. Both this 
patient and the preceding one recovered. 

Fractures’ of the upper jaw are often produced by force transmitted 
from the malar bone, the latter remaining sound. This portion of the 
face, being prominent, is likely to receive the vulnerating body first. The 
lines of fracture may run in various directions, into the antrum, through the 
men process, through the alveolar process, or into the orbital and palatine 
plates. 

Being concerned in the construction of the gustatory, olfactory, lachrymal, 
orbital, and dental chambers, and containing numerous channels for the lodg- 
ment of blood-vessels and nerves, the superior maxille possess extraordinary 
reparative power. Mr. Hutchinson had a case in the London Hospital,* in 
which the entire alveolus with its teeth was completely detached, but after- 
wards united to the body of the bone, without subsequent necrosis. <A still 
more remarkable instance of fracture of the upper jaw was treated in the 
University Hospital, London,j where the whole dental arch was separated 
from the bones and lay upon the inferior maxille: this patient recovered 
likewise with good union. 

A lad was brought into the University Hospital, Philadelphia, who had 
been caught between the bumpers of two railroad-cars. The whole face was 
disjoined from the head. The 
upper jaws were greatly commi- Fic. 680. 
nuted, the inferior maxilla was 
broken into four pieces, and a 
number of ragged wounds involved 
the soft parts of the face. Not- 
withstanding this extensive muti- 
lation, all the fragments of the 
upper jaw united ; a portion of the 
lower maxilla, being in a great 
measure detached from the bone, 
became necrosed and was removed. 
The deformity remaining after re- 
covery is well represented in Fig. 
630. 

The two upper maxille are occa- 
sionally separated from each other 
in the line of the intermaxillary 
suture. It is often impossible to 
re-adjust such a fracture, and the 
violence producing the disjunction 
may even prove fatal; though 
a case of this kind which came 
under my observation, in a child 
' two years old, recovered without 
any very evident deformity. 

The bones most likely to partici- 
pate in fracture of the superior ) 
fieamile aro: tho. malar, the nasal, .,,Aperare ste corey fom on extensive faster of 
the palatine, and the pterygoid _ soft parts. 
process of the sphenoid. 

TREATMENT.—A cardinal principle to be observed in the treatment of all 
fractures of the upper maxilla, one which has received the sanction of the 
most eminent names both in this country and abroad, is to preserve and 
replace all fragments and splinters, the tendency to heal in this bone being 


* Medical Circular, February, 1867. 
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stronger than in the other bones of the skeleton. When a portion of the 
alveolus is broken away, either from its inner or its outer wall,—an accident 
quite common under the old system of extracting teeth by the key,—no dress- 
ing is demanded. The patient is to avoid chewing any hard substance until 
the detached fragment has contracted an attachment to the bone. It may 
happen that the separated piece will die: if so, as soon as it is sufficiently 
loose it should be removed with a pair of bone-forceps. 

When the alveolar process is broken into two or more fragments, the pieces 
must be pressed into place and the jaws closed, so that the lower dental arch 
may serve as a support for the fracture. To maintain the apposition, a Barton 
or a Gibson bandage should be applied. (See Figs. 636 and 637.) If the tend- 
ency to displacement persists, we may apply fine wire to the teeth; and, if 
this fails, resort should be had to an interdental splint. This may be con- 
structed of gutta-percha. I haye used for this purpose, with great advan- 
tage, a piece of cork with a groove cut in its upper and lower surfaces, the 
one to receive the teeth of the lower jaw on the side of the fracture, thus pre- 
venting its displacement, and the other to receive the teeth of the upper jaw ; 
I have then bound both together with a roller, as in fractures of the inferior 
maxilla. Should the teeth be loosened and partially dislocated, they must 
be pressed back into the alveoli, in the hope that they may be preserved. 

When the nasal process is broken, a director applied through the nose will 
serve to elevate any depression which may exist. 

When the wall of the antrum, which supports the malar bone, is broken 
in, efforts should be made to correct the displacement, as the deformity due 
to the depression of the malar bone, if not remedied, will greatly change the 
appearance of the face. To effect this, the finger may be carried into the 
mouth, as directed by Hamilton,* and made to act on the zygomatic process 
of the malar bone; or the elevation may be accomplished by introducing a 
strong hook under the same process through an incision made at the anterior 
edge of the masseter muscle. 

The same author speaks in commendatory terms of a screw elevator, which 
is applied by making an incision over the malar bone, then screwing the in- 
strument into its structure, and using it as a means of raising the depression. 

Complications.—W hen the fracture is through the nasal process or involves 
in addition the nasal bones, there may be such a laceration of the soft parts 
as to be followed by emphysema of the face. This will either subside sponta- 
neously, or may require for its removal some gentle pressure by a compress 
and bandage, or the free use of collodion, as recommended by Heath.+ 

As the nasal process contributes a part in the formation of the lachrymal 
canal, its fracture may entail inflammatory disease of the sac, and subsequent 
obstruction to the passage of the tears. Under such circumstances the 
treatment applicable to stricture and fistula of the lachrymal passages will 
be demanded. 

As the infra-orbital nerve traverses a canal in this bone, it is liable to be 
injured, especially in fractures near the orbital plate, and this injury will 
give rise to neuralgic attacks or to sensory paralysis. When the painful 
condition can be traced to a mechanical cause, such as pressure, nothing will 
avail but the excision of the offending portion of the bone or of the nerve 
beyond the limits of its injury. 

Hemorrhage.—This may come from the vessels of the soft parts, as the facial 
artery, or from those of the bone, principally from branches of the internal 
maxillary. Secondary hemorrhage in injuries to the bones of the face was 
of frequent occurrence during our late war, and in many instances proyed 
fatal. To control this complication, the primitive carotid was ligated in thir- 
teen cases,} five of which proved successful. When the bleeding comes from 
_ the facial artery, or from one of its branches, the vessel should a sought for 


* Fractures and Luxations, p. 104, 
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and secured. When the hemorrhage comes from the bone, and does not cease 
after a reasonable time, we have but two resorts,—either the ligation of the 
carotid or the use of the actual cautery. It is by no means conclusive to 
my mind that the first is the better method. The collateral routes will very 
soon conduct the blood into the channels above the ligature, when the hemor- 
rhage will be renewed. At all events, I do not believe it should be our first 
resort. It would be better to excise a portion of bone along the side of the 
fracture, and in this manner seek for the bleeding point or points and apply 
the actual cautery. 

Necrosis—When the comminution is extensive, some of the splinters may 
die ; and as soon as their separation is ascertained they should be picked away 
with the forceps. 


Fractures of the Malar Bone and Zygomatic Arch—The malar bone, though 
much exposed, possesses great power of resistance, and will, as we have 
learned, sometimes transmit a force which may be applied to its body with 
sufficient intensity to break the upper maxilla, while sustaining no damage 
itself. The soft parts over the bone are likely to be contused, or they may 
be divided like an incised wound, and soon become much swollen. Unless the 
antrum is broken into, there will not be much displacement. Severe pain 
may follow injury to this bone, in consequence of the damage inflicted upon 
the temporo-malar nerve-filaments which traverse its structure. The fracture 
may involve its body or processes, and the force producing it may be propa- 
gated with such violence to the brain as to be followed by serious central 
concussion. 

From experiments which I have made on the cadaver, there is reason to 
believe that the zygomatic process is the part of the bone which is commonly 
broken. In four successive fractures which I produced by the application of 
force to the prominent part of the cheek, it was not only this process which 
gave way, but in each instance the fracture passed into the orbit, terminating 
in the sphenoidal fissure. Very recently I witnessed a fracture of the zygo- 
matic process, produced by a cricket-ball, which extended back along the 
floor of the orbit. 

Symproms.—The signs of this accident are pain, discoloration, possibly 
mobility and crepitation, and some degree of deformity. Extravasation of 
blood at the outer canthus of the eye is frequently present, and if the 
fracture runs into the orbit, implicating the infra-orbital branch of the fifth 
pair of nerves, there may be a loss of sensation in some of the anterior teeth, 
in the gums, and also in the ale of the nose, together with a portion of the 
face adjoining. 

TREATMENT.—If there is displacement, it must be corrected by pressure 
applied inside of the mouth or outside of the cheek: this will most likely 
nth effective if the zygomatic process has been broken. If the body of the 

one is depressed, which implies also a broken antrum, the screw elevator 
(Fig. 631), bored into its substance, will be the most convenient method of 


Fia. 631. 


Screw elevator. 


restoring it to the proper position. Should an external wound exist, we 

may be able to reach the depressed bone through the antrum with an elevator, 

and raise it to the proper level. When no displacement exists, nothing is re- 

quired but to keep the parts covered with a lotion of lead-water and laudanum. 

The zygomatic arch is sometimes broken; but the accident is rare. Mal- 

gaigne* states that he never had seen an instance of the injury, and had 
* Treatise on Fractures, Packard’s trans., p. 289. 
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been able to collect only five cases. Two examples of this accident I witnessed 
on the same day. . 

The force which determines a fracture of this arch will generally be a 
direct one, and the part which yields is usually that on the temporal side of 
the suture. This part of the arch belongs to the temporal bone, and is much 
weaker than that part’ derived from the malar. Hamilton found the tem- 
poral portion to give way in those fractures of the zygoma which he produced 
on the cadaver ;* and my own experiments have yielded a similar result. 
These accidents have been followed by death, in consequence of injury com- 
municated to the brain. 

Symproms.— Unless there is deformity or irregularity, it is difficult to affirm 
the existence of such a fracture. The swelling and contusion of the soft 
parts conspire to mask the condition beneath. Unusual movement and 
crepitus may be detected when the zygomatic arch is firmly pressed by op- 
posite forces, yet the margins of the fracture, which runs usually in a trans- 
verse direction, may so interlock by their irregularities as to render the bone 
immovable. When we consider the anatomical connections of the zygoma, 
it will be apparent that it can rarely be displaced, except in two directions, 
viz., inwards and outwards. ‘To its upper edge is attached the strong tem- 
poral aponeurosis, and to its lower border the masseter muscle, structures 
which prevent either upward or downward displacement. In most cases, 
therefore, the force, operating from without, will drive the arch inwards, thus 
giving rise to some depression. Duverney+ relates an: instance in which the 
violence was applied from within, thus forcing the arch outwards. Packard 
records the case of a sailor admitted to the Pennsylvania Hospital,t whose 
zygomatic arch had been broken some time before, by a chain falling on his 
head and shoulders, and which had united with a convex deformity. 

Should the fracture be much depressed, a fragment may penetrate the 
tendon of the temporal muscle and disable the movements of the lower jaw, 
causing at the same time much irritation and pain. 

TREATMENT.—Should the arch be broken without displacement, it will only 
be necessary to apply an anodyne lotion over the part, and to secure quiet to 
the masseter muscle: the jaws should be bound together with a Barton or a 
Gibson roller. When there is depression, the question of interference will 
depend upon the urgency of the symptoms. If the temporal muscle is not 
injured, the case may safely be left alone, as when the fracture is near the 
middle we have no means of elevating the arch without an external wound. 
Should, however, this muscle be penetrated or compressed,—a circumstance 
certainly of extreme rarity,—it would be proper to introduce an elevator 
through the external wound, if one exists, and, conducting it beneath the. 
bone, raise the latter into place. When no wound is present, an incision 
must be made for the lever. When such an incision becomes necessary, it 
should be carried along the lower rather than along the upper margin of the 
zygomatic, as was done by Ferrier ;$ and although a few muscular fibres 
belonging to the masseter must be cut, yet we shall have a dependent wound 
for the escape of any collections of blood or of pus which may follow the 
operation. 

If the displacement is outwards, external pressure will correct the devia- 
tion. The necessity of confining the jaws together after such fractures is as - 
imperative as in similar injuries of the other bones of the face. 


Fractures of the Inferior Maxillary Bone.—These fractures occur about as 
often as fractures of the ulna,—that is, as compared with fractures in other 
bones, in the ratio of 2.4 per cent. In the Pennsylvania Hospital 209 cases 
were treated during a period of forty-four years, 

These fractures are produced by direct force, applied either to the side of 

* Fractures and Luxations, p. 106. 
Bulletin de la Société Anatomique, 1810, p. 138. 
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the bone or upon the chin. A blow from the fist, falls upon the face, a kick 
from a horse, are among the most common causes of the injury. 

They are divided into fractures of the body, ramus, and processes. 

When involving the body, they may be situated at any point from the angle 
to the symphysis of the bone. They may extend through the entire thickness 
of the bone (Fig. 632), or may be confined to the alveolar process. Though 
the presence of an opening or wound communicating with the mouth renders 
these fractures compound, yet this does not necessarily prolong the treat- 
ment or induce a tedious suppuration, as in compound fractures of other bones. 


Fie. 682. Fra. 6838. 


Fracture through the body of the inferior maxil- Double fracture of the inferior maxillary bone.— 
lary bone, near the anterior dental foramen.—Mal- Malgaigne. 
gaigne. 


Double (Fig. 633) and triple fractures are quite common. Hamilton,* in a 
collection of 33 cases, found 13 broken at two or more points; 19 of the 33 
were comminuted. Mr. Poland had a case,} at Guy’s Hospital, in which the 
jaw was broken into five pieces by the kick of a horse. 

Portions of the alveolus are not unfrequently broken off in the extraction 
of teeth: I have had occasion frequently to remove fragments of necrosed 
bone after such operations. There is a difference of opinion among: sur- 
geons as to the most common situation of fractures of the lower jaw. Mr. 
Erichsent thinks that they occur generally in the body of the bone, near to the 
symphysis, extending between the lateral incisor and the canine tooth. The 
symphysis is not so commonly fractured. Mr. South§ says that between the 
middle of the bone and the insertion of the masseter muscle, or between the 
insertion of the masseter and the coronoid process, are the usual places of 
this fracture,—a statement which is certainly latitudinarian enough, as it in- 
cludes the entire half of the bone. Holmes Coote|| says that the usual seat 
of fracture is between the symphysis and the insertion of the masseter mus- 
cle, and rarely at the symphysis. Gross{ states that the most common point 
is towards the anterior extremity of the’ bone, beginning between the first 
and second incisors, and next in frequency is the ascending ramus; that 
fracture at the symphysis is unusual, and when it does happen it is chiefly 
in young subjects, before the union of the two halves has taken place. 
Bryant** fixes the position near to the canine tooth, the weakest part of the 
bone. Hamilton,}} in 22 cases of fracture through the body of the bone, 
found 15 at or near the mental foramen. Symeft says that the fracture is 
usually seated opposite to the bicuspid tooth,—that is, near to the anterior 
mental foramen,—and is rarely met with either at the ramus or at the sym- 
physis. Most of the cases which have come under my own observation were 
situated close to the inner side of the anterior dental foramen. I have seen 
a single case of fracture at the symphysis, in a patient nearly sixty years of 
age. Hamilton has collected eight cases$§ of this fracture, only one of which 


* Fractures and Luxations, p. 109. a + Bryant’s Surgery, p. 269. 
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was under ten years of age. Of 158 cases of fracture of the lower jaw 
admitted into the Pennsylvania Hospital, 5 were under ten years of age. As 
in other fractures, the largest number occur between twenty and thirty. 
The direction of the fracture is generally oblique; occasionally it is vertical, 
or it may be longitudinal in cases which involve only the alveolar process. 
In passing through the thickness of the bone, Malgaigne thinks the course 
of the fracture is oblique from without inwards, and towards the ramus. 
Such is very frequently the case, though the reverse is equally true,—a fact 
which may be corroborated by examining the specimens of the injury in any 
pathological cabinet. When the ramus is the seat of fracture, the course or 
direction of the latter may be through the angle or at a point above, and is 
generally more or less oblique. When the condyloid process is involved, the 
separation occurs through the constricted part called its neck. Fracture of 
the coronoid process is exceedingly rare. I have never seen a case of the 
kind. The great depth and sheltered situation of these processes, which are 
situated behind the zygomatic arches in the temporal fossa, place them far 
out of danger. An extraordinary case of Houzelot’s is mentioned by Mal- 
gaigne,* in which both coronoid and condyloid processes were broken, together 
with the symphysis of the bone. 

Symproms.—Generally there is not much difficulty in determining the 
existence of this fracture, although when the separation is incomplete it 
may not be detected. There is a fixed and deep pain, which is greatly in- 
creased by any movements which disturb the quietude of the jaw, as opening 
and closing the mouth, swallowing, or even taking a full inspiration. In 
addition to pain, preter natural mobility, crepitus, and deformity are present. 
The mobility and crepitus are best determined by grasping the body of the 
jaw between the thumb and finger of one hand, and the angle or ramus with 
those of the other hand, and applying force in opposite directions. The 
deformity is twofold. The fragments not only overlap, but one rises above 
the other, thus destroying the continuity in the line of the dental arch. It 
is proper to remark here that there are natural irregularities in the line of 
the teeth altogether consistent with a sound state of the jaw. The direction 
of the fracture is rarely transverse; generally it is oblique, the obliquity being 
from before backwards, and from without inwards. 

When the break is at the symphysis, one fragment will be a trifle higher 
than the other, the lower being the side on which the fracturing force was 
applied. This, I think, is dependent on weakness of the muscles of this side, 
produced by the i injury. 

In fractures which take place in front of the masseter muscle, the pos- 
terior fragment will generally be found exterior to the anterior fragment, 
especially when the line of separation runs obliquely from without inwards 
and upwards and backwards. Should the line of fracture run in the opposite 
direction, the displacement will be the reverse,—that is, the anterior fragment 
will assume a position external to the other. 

In explanation of the overlapping, we must recognize two factors, viz., the 
action of the digastric muscle on the injured side, and the influence of the 
internal pterygoid and the external portion of the masseter muscle of the 
sound side, these two forces acting on the anterior fragment, whilst the 
internal pterygoid and the deep masseter muscles of the injured side affect 
the posterior fragment. 

For the second change—that which results in an inequality in the hori- 
zontal planes of the two fragments—two causes are to be assigned: first, 
the weight of the anterior fragment, and the conjoined action of the digastric, 
genio-hyoid, and genio-hyo-glossus muscles on the same; secondly, the power 
of the posterior fibres of the temporal muscles, together with the superficial 
part of the masseter and internal pterygoid muscles, acting on the posterior 
fragment. When the body of the bone is broken on both sides, the central 
portion descends and recedes by its own weight and the action of the mus- 


* Fractures, p. 400. 


FRACTURES OF THE BONES OF THE FACE. 843 


cles attached on either side of the symphysis. When the head is depressed 
towards the chest, this central segment will rise a little, but not to the level 
of the other portions of the jaw. 

When the ramus of the lower maxilla is the part implicated, there is gen- 
erally not much disarrangement of the fragments, in consequence of the two 
planes of muscles, the masseter and the pterygoid, covering this part of the 
bone, and acting as splints. 

When the break occurs in the neck of the condyloid process, there is a 
deep-seated pain experienced in front of the ear, aggravated by opening the 
mouth and by pressure. The upper fragment is drawn forwards and up- 
wards by the external pterygoid muscle, and by grasping the bone at the 
angle and moving it forwards and backwards, crepitus may be distinctly felt ; 
if a finger be placed on the condyle of the jaw whilst this movement of the 
angle is made, it will be found to remain motionless. The lower fragment 
will be drawn up by the masseter and internal pterygoid muscles, changing 
the expression of the face on the affected side. ; 

Fracture of the coronoid process is an accident of great rarity, and is 
difficult to diagnose. It may be conjectured when a finger placed over the 
temporal region fails to detect any movement of the temporal muscle when 
the mouth is opened and closed. Sanson states that this process, when broken, 
does not unite. 

In many of the fractures of the jaw there is a considerable flow of saliva 
possessing a very offensive odor. 

Complications—We might suppose that the inferior dental nerve, from its 
position, would frequently suffer damage in fractures of this bone, and thus give 
rise to troublesome symptoms; and yet, on the testimony of Hamilton and 
others, such injury is almost unknown. Deafness, accompanied with unusual 
sounds in the head, has been known to follow fractures of the inferior max- 
illa. Rossi has observed local spasms, and Flajani general convulsions of the 
body, after this injury; but all such sequences are probably—as believed by 
Petit and others—the result of intracranial damage, rather than of accident 
to the jaw. 

Bleeding from the ears sometimes follows this fracture, induced by the 
force being transmitted to the external auditory canal through the con- 
dyles of the jaw. Mr. Holmes, in 1860, spoke of a specimen in which a part 
of the neck of the lower jaw was driven into the external auditory canal. 

Paralysis of one or more of the muscles of the face is also among the after- 
effects of this injury,—the result of contusion. 

Swelling of one or more of the salivary glands is occasionally met with, 
and may end in an abscess opening into the mouth or upon the neck. 

Necrosis will sometimes follow the fracture and retard the cure. 

Proenosis.—Fractures of the inferior jaw usually do well. We may not 
be able in all cases to prevent a certain amount of deformity, such as an 
irregularity of the dental arch; but, even when this exists, no material in- 
convenience will be experienced by the patient. 

Tardy union is not uncommon, but non-union is rare. I believe the saliva 
‘has some influence in producing delay in the consolidation; and the presence 
of the smallest necrosed fragment will defeat the healing. I have seen several 
cases in which from this cause the union was prevented for over four months. 
The greatest difficulty will be encountered in double and in comminuted 
fractures; and under the most skillful and ingenious management cases will 
sometimes occur in which a perfect cure is impossible. 

TREATMENT.—In simple fractures of the body or of the ramus of the 
lower jaw, the parts, if disarranged, should be adjusted by manipulation, 
and oa bone evenly supported, and afterwards bound securely to the upper 
maxilla. 

The fingers of the surgeon will accomplish the first indication. The second 
will be fulfilled by forming out of gutta-percha, or light binders’ board, a cup- 
shaped splint. For this purpose take a piece of either of the above materials 
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four inches long and two and a half inches wide, slit it up one-third of its length 
from each end (Fig. 634), and cut out a concave portion from one side; fold 
the ends of one side within those 


Fra. 634. of the other side, after it has been 
— Fia. 635. immersed for a short time in hot 
% water. When dry, it will have 


— the form of a cup (Fig. 635) for 
the reception of the chin, the 

[ | concave side adapting itself to 
Splint cut out. Cup for the jaw. the convex surface of the neck. 

This splint is to be padded with 

cotton and applied beneath the chin and jaw. The third indication—that of 
securing the jaws together—is accomplished by the bandage of Barton (Fig. 
636.) Professor Gibson employed a bandage very well adapted to effect the 
same ends as that of Barton. (Fig. 637.) Dr. Garretson uses a modification 


Fie. 637. 


\ \ 
MY 
Barton’s bandage for fracture of the inferior maxilla. Gibson’s bandage for fracture of the lower jaw. 


of the Barton dressing (Fig. 638), which can be loosened or tightened at 
pleasure without removing the entire bandage. Professof Hamilton, in the 
management of fractures of the inferior maxilla, employs a dressing com- 


Fra. 6389. 


Fia. 638. 


Garretson’s bandage for fracture of the lower jaw. Hamilton’s bandage for fracture of the lower jaw. 


posed of a firm strap, which passes from beneath the chin to the top of the 
head, where it buckles near to the anterior fontanelle; a second strap, made 
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of strong linen webbing, is looped over the vertical one of leather a short 
distance above the ears, and is buckled behind the occiput and over the fore- 
head. A third strip passing over the top of the head antero-posteriorly 
secures the vertical and horizontal bands together. (Fig. 639.) The ordinary 
four-tailed sling is sometimes used in dressing fractures of this bone; but its 
insecurity renders it objectionable. 

In Philadelphia, the bandage of Barton is the one generally adopted, and 
certainly it accomplishes as well as any other in use the twofold purpose of 
securing together the jaws and retracting the chin. This dressing is some- 
what like that formerly used by the French surgeons. (Fig. 640.) 

When the fracture is through the neck of the condyloid process, it may 
be necessary to modify the dressing. The upper fragment is liable to be 


Fie. 641. 
Fie. 640. 


French apparatus for fracture of the lower jaw. The crossed of the angle of the jaw for frac- 
ture through the neck of the condyle. The turns 
should exactly overlap one another, 


drawn forward, upward, and inward by the external pterygoid muscles, and, 
as we have no very certain means, when such is the case, of restoring it 
to its proper functional position, the only alternative is to carry the lower 
fragment in the same direction, in order to effect a juxtaposition. Mal- 
gaigne was able in a case of this fracture to push the condyle back into 
position by means of his finger carried along the upper and lateral wall of 
the pharynx. 

To secure the parts in place, it will be necessary to place a compress of 
muslin in the recess between the neck and the angle of the jaw, and apply 
the bandage designated the “crossed of the angle of the jaw.” (Fig. 641.) 

' The dressings should be renewed whenever they become loose. The 
patient should not attempt to speak or to open the jaws. 

In the course of five or six weeks the bandages may be laid aside; but the 
patient must be careful not to masticate any very hard substances, for fear 
of refracturing the bone. 

We may now consider the management of cases of a more complicated and 
troublesome nature. 

In addition to the fracture, some of the teeth may be loosened, or even 
entirely detached from the alveoli, and remain suspended by a shred of the 
gum. These should be immediately replaced, unless they happen to be in 
the line of the fracture, for even if they do not regain their attachment no 
harm can come of the attempt. Dr. Watson, of this city, had a case in 
which two of the incisors were driven through the bottom of the alveolus 
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deeply into the cancellated tissue of the jaw, where they remained without 
giving rise to any inconvenience whatever. 

In cases of either single or multiple, compound or comminuted fractures, 
where the displacement obstinately persists in spite of the ordinary dressing, 
there are several devices in use to overcome the difficulty. Before resorting 
to such, the patient should be placed in bed on his back, with the head 
neither to the one side nor to the other, but sufficiently elevated to bring the 
chin well towards the sternum. Such a position will sometimes remove imme- 
diately all disarrangement of the fragments, and it should be maintained for 
five or six days, when the patient may again be allowed to rise, without any 
tendency to a return of the displacement. If, however, we are not success- 
ful by this plan in correcting the vicious tendencies of the fragments, a forced 
coaptation may be attempted by fastening together the teeth on opposite 
sides of the break. This device is as old as Hippocrates. For this pur- 
pose iron or silver wire is better than silk or hempen thread. The prac- 
tice in my hands, however, has not been satisfactory. The ligatures are 
prone:to become disarranged, to make the gums sore, and even to loosen the 
teeth. 

A second mode of maintaining the apposition of the fragments is by a cap 
of metal constructed of silver, or of some composition of sufficient resistance 
to be fashioned into a cap, which is made to bridge over the fracture and 
rest upon the teeth on either side. 

A third device is the use of what are called interdental splints. These are 
made of vulcanized rubber or of metal. The most elaborate are those of 
Gunning and of Kingsley, of New York, and that of Dr. Bean,* of Atlanta, 
Georgia. In the preparation of these splints an impression is first taken of 
the teeth, both of the upper and of the lower jaw. The fragments of the 
broken bone are to be taken separately. The impression is made in wax, - 
which serves as a pattern for a plaster cast, from which the vulcanite is sub- 
sequently fashioned. 

Among the simplest of Gunning’s splints are the forms shown in Figs. 642 


. 648. 
Fia. 642. sah Hey: 


Gunning’s interdental splint: A points to the Gunning’s interdental splint. 
perforations for injecting water. 


and 643, which receive all the teeth of the lower jaw, extend a short dis- 
tance over the gum, and have perforations through which to throw a stream 
of liquid for the purpose of cleanliness. This splint, when placed in position, 
forms a cap, and is kept in place by securing the jaws together with a 
bandage, or by means of screws passed between the teeth. 

A third splint of Dr. Gunning’s, one which he uses in cases where the 
teeth have been lost, is formed by connecting steel branches with the inter- 
dental part of the apparatus, of which the upper branch passes along the 
superior part of the face, and the lower one along the outside of the lower 
jaw; these are kept in place by three bands, one being placed at the chin in 
order to hold the jaw up in the splint, one running from the metal band to 
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the back of the neck, and one passing to a cap which is worn over the head, 
and with which the splint is connected. (Fig. 644.) 

Kingsley, of New York, a very ingenious 
dentist, forms a simple splint from vulcanized 
rubber. In its preparation an impression of 
both jaws is taken in plaster.—the lower jaw 
with its deformity or displacement. The im- 
pression of the latter is divided at the place 
of fracture, and then united so as to conform 
to that of the upper jaw. From this mould 
of the lower jaw the rubber is fashioned into 
the proper form : from it pass steel rods of light 
wire one-sixteenth of an inch thick, which, 
when the splint is introduced into the mouth 
and adjusted, run from the corner of the mouth 
along the side of the cheek, terminating in 
front of the ear. (Fig. 645.) When applied, 
the teeth occupy the cavities in the splint, the 
latter being kept in position by a strip of roller : 
passed beneath the chin from one arm of the Gunning’s interdental splint. 
apparatus to the other. 

The splint of Dr. Bean resembles closely that of Dr. Gunning, and is well 
suited for the treatment of comminuted fractures of either jaw. It is con- 


Fie. 645. 


Kingsley’s interdental splint. 


structed of vulcanized rubber, and is fitted to the teeth of both the upper and 
the lower maxilla, by an impression previously taken in wax. (Fig. 646.) The 
splint, when applied, is kept in position by straps which pass over and around 
the head, and also behind the neck. (Fig. 647.) During the late war Dr. 
Bean had charge of a hospital at Macon, Georgia, especially set apart for 
injuries of the jaws, in which over forty cases, attended with peculiar com- 
plications, were treated with the most satisfactory results. 

It will be perceived that all these splints must have a limited value, as 
‘their construction requires a degree of manual skill not generally possessed. 
In cities or towns where the services of an intelligent dentist can be com- 
manded, their value in many instances cannot be over-estimated. 

Professor Hamilton, in 1849, introduced to the notice-of the profession* a 
method of preparing gutta-percha for interdental appliances which places 
them within the reach of every one. 

He directs that pieces of the gum be immersed in hot water, and, when 
well softened, moulded into wedge-shaped blocks. These are carried be- 
tween the back teeth on each side of the jaw, observing to bring the pieces 
on the side of fracture sufficiently far forward to include the line of frac- 
ture. After these pieces are adjusted, the fingers are placed under the body 
of the jaw, pressing it firmly up, closing the mouth, and imbedding the teeth 
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in the plastic gum. The fingers passed along the base of the jaw will ascer- 
tain if the line is uniform or if the fragments are on a level. A few minutes 


Fia. 647. 


Fria. 646. 
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Bean’s interdental splint. 


Bean’s splint applied. 


will suffice to harden the gum, when the mouth may be opened, and the 
splints removed and turned into shape, after which they can be re-inserted 
and the jaws bound together with one of the dressings already described. 

In certain cases of unmanageable displacement, the fragments have been 
drilled and secured together by silver wire. A case of this kind is reported 
by Kinloch, of Charleston,* and another by Hamilton.+ In the last the 
bone was broken during the operation of trephining: the wire was intro- 
duced at once, 

By means of a delicate drill and silver or iron wire, the coaptation may 
be quickly effected, and when the usual resources at the command of the 
surgeon have been exhausted, this plan may be adopted without hesitation. 
In applying this suture, a deep hold should be taken in the bone, as I have 
seen the wire cut out in a few days when this precaution has been neglected. 

Should there be much contusion of the soft parts, a water-dressing will 
answer the best purpose, to which may be added laudanum in case the patient 
experiences severe pain. If an external wound exists, it should be closed 
with the silver suture. 

When the secretions which empty into the mouth become offensive, the 
patient may use, with great advantage, some deodorizing fluid, two or three 
times aday. The permanganate of potash, carbolic acid, and the chlorinated 
washes are too repugnant to the taste. The wash which I prefer is a decoe- 
tion made from the berries of the Rhus glabrum, to which may be added 
chlorate of potash, with a little tincture of myrrh. 

The food of the patient should consist of liquids, such as milk and nutri- 
tious broths, which can in almost all cases be readily drawn into the mouth 
through the apertures between the teeth. Cases have occurred in which 
this could not be done: under such circumstances it would be proper to 
resort to an interdental splint, the simplest being the rubber wedges of 
Hamilton, already described. 

Delayed Union—Should the bone fail to unite, we must endeavor to excite 
the parts by a local stimulus. The ends of the fracture may be violently 
rubbed against each other. In two cases I succeeded in securing union by 
boring into the ends of the fracture with an awl-shaped drill and afterwards 
putting the jaw up in a Barton bandage. Physick introduced a seton between 
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the fragments. In a case reported,* the seton was allowed to remain three 
months, and the cure was complete. A third method consists in drilling and 
wiring the fragments together,—a plan both simple and efficacious. If the 
case is one of long standing,—ten or twelve months,—a thin-bladed knife 
should be passed between the contiguous surfaces of the fracture, to divide 
any cartilaginous incrustation, before using the drill. Premature operations, 
however, are to be deprecated, as fractures of the inferior maxilla may, like 
fractures in other bones of the skeleton, in some instances be very slow in 
uniting, and yet may ultimately consolidate under the ordinary dressings. In 
this way I have succeeded in establishing firm union of the lower jaw where 
the fragments have remained movable for a period of four months. 

The state of the general health must not be overlooked in these cases of 
delayed union, and where any retarding cause of a constitutional nature can 
be ascertained, it should, as far as possible, be removed. 

Gunshot Wounds of the bones of the face produce the greatest comminu- 
tion and subsequent deformity. The general rules to be observed in their 
management are the following: 

First. Control of hemorrhage, if any be present. 

Second. The removal, as far as possible, of the vulnerating body, either 
through the mouth or through the face, as is most convenient. 

Third. The dressing of the wound. 

Any fragments of bone which are not entirely detached should be pre- 
served. This injunction is less important in fractures of the lower jaw than 
in those of the upper. 


Fractures of the Hyoid Bone. 


Sheltered as the hyoid bone is by the lower jaw, it is seldom the subject 
of fracture; yet we have quite a number of such accidents recorded. A single 
author} has collected the histories of thirteen cases. 

The cause of this fracture is generally constriction of the neck by a cord, 
as in hanging, or by the grasp of the hand, as when a person in a quarrel 
seizes an antagonist by the throat. A blow or a fall upon the front of the 
neck may produce a similar effect. 

Hamilton, in an analysis of ten cases,t found that three were produced by 
hanging, three by grasping the throat between the thumb and fingers, three 
by blows or falls upon the front of the neck, and one by muscular action, 
Malgaigne gives an instance of a fracture of this bone by the last-named 
cause; at least it was so believed by Ollivier of Angers, from whom he quotes. 

When produced by hanging, the fracture appears to take place in the body 
of the bone, but when caused by the grasp of the hand, the cornua generally 
suffer. The latter is easily understood, as the force presses the horns of the 
bone towards each other; but why the body should yield first in persons who 
are executed by hanging is not so readily explained. 

Symproms.—There is pain in the submental region, aggravated by move- 
ment of the neck or of the tongue. Thus, in swallowing, speaking, or even 
opening the mouth, the suffering is so acute that the patient avoids every 
motion of the kind. The relation and the anatomical connections which 
exist between the pharynx and the larynx are such that the former cannot 
move without affecting the latter: so that the patient may be entirely unable 
to swallow. Again, the contiguity of the cornua and the body of the hyoid 
bone to the opening of the larynx is such that the inflammatory swelling 
following such an accident may embarrass the respiration and threaten 
suffocation. Preternatural mobility and crepitus in some cases will be recog- 
nized, though in others these signs may be absent or may escape detection. 
Sometimes the patient, in an attempt to swallow, will feel crepitus when it 
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cannot be heard. Displacement can be best detected by introducing a finger 
into the pharynx. The injury may be attended with a discharge of blood 
from the fauces, and after a time ecchymosis will appear in the subcutaneous 
tissue of the neck. 

Proanosis.—Although the fixation of the fracture must be, in a great 
measure, impracticable, yet, unless there is some complication in the shape of 
damage to the larynx or in the formation of an abscess, a favorable result may 
be expected. Should a portion of the bone impinge upon the entrance of the 
larynx, the patient’s life might be jeopardized. A case has been recorded in 
which death followed a fracture of the hyoid bone, through one of its great 
horns being-thrust between the epiglottis and the rima glottidis.* The dis- 
placed horn produced a harassing cough and hectic fever, which finally 
wore out the patient. Malgaigne mentions a case related by M. Ollivier,} in 
which the great horn, after its fracture, became necrosed, and was finally 
discharged through a sinus in the neck, the patient recovering with a sub- 
sequent difficulty in deglutition. 

TREATMENT.—If there is displacement, an attempt should be made to cor- 
rect it, and this can only be done by operating with one finger in the pharynx 
and the other on the outside of the neck, in this manner pushing the detached 
fragment outward and forward, and afterwards endeavoring to maintain 
the adjustment by position and absolute quiet. The patient must abstain 
from opening the mouth, from speaking, and from swallowing. If we consider 
the anatomical relations of the great horn of the hyoid bone, we shall see 
that, aside from the fracturing force, there is only one muscle favorably situ- 
ated to produce displacement, and that is the middle constrictor of the pharynx. 
The great horn is suspended between the thyro-hyoid muscle and ligament 
below, and the hyo-glossus muscle and digastric aponeurosis above ; and these 
constitute mutual checks to either upward or downward displacement. The 
middle constrictor, however, passing forward, downward, and a little out- 
ward, will, when the separation of the horn from the body takes place, draw 
the former upward, backward, and inward. In view of these facts, what 
position secures the best adjustment? On this subject there is some differ- 
ence of opinion among writers. The one which I regard as best calculated to 
approximate the fragments is that in which the head occupies its natural 
position in relation to the neck,—that is, neither extended nor flexed. 

As articulation and deglutition are both acts which favor displacement, 
the patient must not speak, and for the first three or four days should be 
nourished by nutritious enemata. After this, liquids may be taken by the 
mouth, and if the suffering in swallowing is great, resort may be had to the 
esophageal tube to convey food into the stomach. 

Inflammatory symptoms must be combated by leeches and anodyne 
lotions, and if any mechanical obstruction to the entrance of air into the 
larynx should threaten suffocation, tracheotomy or laryngotomy will be de- 
manded. 


Fractures of the Cartilages of the Larynx and Trachea. 


The cartilages of the larynx are not often broken, but, when the accident 
occurs, the danger to the life of the patient is most imminent. As these car- 
tilages undergo ossification in advanced life, the presumption would be that 
such injuries occur only in aged persons; but the cases recorded lead to a 
different conclusion. Dr. William Hunt, in his valuable paper on this sub- 
ject, gives five cases occurring in childhood ; and of the twenty-nine reported, 
as far as could be learned, fifteen of the patients were not over fifty-five 

ears of age. 

Although all the cartilages, and sometimes the trachea in addition, are 
broken, yet the thyroid, from its prominence, is most frequently damaged ; 

* British and Foreign Medical Review, 1851, vol. viii. 
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next in order is the ericoid. The table of Hénoque,* with the ten cases of. 
Durham, exhibits, in the sixty-two examples of laryngeal fractures, twenty- 
four of the thyroid and eleven of the cricoid cartilage. 

CausEs.—The same causes which produce fracture of the hyoid bone will 
break these cartilages, such as blows on the front of the neck, violent com- 
pression of the neck by the grasp of the hand, or by a cord, in suicidal at- 
tempts. If the parts become displaced, the most urgent symptoms arise. 

Symproms.—There is pain, followed by rapid swelling and deformity of the 
neck. Sometimes there is an unusual prominence, at other times a flattening, 
of the larynx,—the difference being determined by the manner in which the 
fracture is produced. When caused by a grasp, thus pressing the ale of the 
thyroid cartilage towards each other, there will be a prominence; if, on the 
other hand, the injury is inflicted by a blow applied in front, the deformity 
will consist in flattening. Bloody expectoration, emphysema of the neck, 
and alteration or entire loss of the voice, are present. The respiration and 
deglutition become diffigult. Dyspncea is among the most common phe- 
nomena of the injury. In seven out of the nine cases recorded by M. Cavasse 
it existed. In a case which I saw with Dr. Hunt it was urgent, and it was 
also present in the instance narrated by Stokes, of Dublin.t In some cases 
the tongue becomes swollen and protrudes from the mouth. Ecchymosis, 
mobility, and crepitation are also among the signs of the accident. Often 
the swelling is so great that the last two symptoms cannot be detected. 
The obstruction to the respiration is accompanied by lividity of the face, a 
feeble and frequent pulse, and a cold perspiration. 

The extravasated blood which follows the injury may be subcutaneous, 
or beneath the deep cervical fascia, or submucous; or it may be in all these 
situations at the same time. 

When the dyspnea comes on immediately after the accident, it is due either 
to extravasated blood or to displacement of the fragments of the cartilage ; 
and when it appears later, it can only be referred to serous effusion or to 
inflammatory swelling. 

Proenosis.—The surgeon should regard every case of fracture of the larynx 
as an injury of the most serious nature, and should be exceedingly cautious 
and reserved in venturing an opinion as to the final result. Even though 
none of the urgent symptoms detailed may be present, the results of the 
subsequent inflammation may quickly change the entire aspect of the case. 
Of the sixty-two cases collected by M. Hénoque, fifty proved fatal and twelve 
recovered: of the twenty-seven cases analyzed by Dr. Hunt, ten recovered 
and seventeen died. 

TREATMENT.—W here the case is one of simple fracture, without bloody ex- 

ectoration, dyspnoea, or other urgent symptoms, the treatment will consist 
in enforcing absolute silence, as all movements of the tongue tend to displace 
the fracture. The patient is to abstain from swallowing; but pieces of ice 
may be allowed to melt in the mouth. He should be nourished for the first 
few days by the rectum, using milk and beef essence as enemata. If inflam- 
_matory symptoms arise, leeches must be freely applied to the neck; and to 
relieve pain and nervous excitement either hypodermic injections of morphia 
or suppositories of opium can be exhibited. Our great resource, however, is 
tracheotomy ; and whenever emphysema and bloody expectoration appear, 
the operation should be done without delay. Dr. Hunt states that there is 
no instance of recovery on record, without opening the windpipe, when these 
symptoms existed. Of the eight operated on, six recovered and two died; 
four got well by antiphlogistic treatment; these, however, were separations 
in the median line, and had neither bloody expectoration nor emphysema. 
After the introduction of the tracheal tube, the surgeon should, as far as 
possible, correct any displacement which may exist, by carrying a director 
through the trachea, when inflammation is not present; should this fail, 


* Holmes’s System of Surgery, vol. ii. p. 462. 
t Dublin Quarterly Journal of the Medical Sciences, May, 1869, p. 307. 
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he is justifiable in separating, by incision, the ale of the thyroid cartilage 
for that purpose, if there is ground for believing that the cavity of the larynx 
is seriously encroached upon. The patient may, after tracheotomy, be allowed 
to swallow nutritious liquids by the mouth. 

Unpromising as a rupture of the trachea may be, yet such an accident is 
not altogether hopeless. Mr. Long, of Liverpool,* relates the case of a laborer 
who had his trachea divided by the coupling irons of two railroad-carriages, 
inflicting at the same time an external wound. By frequently sucking the 
blood out of the trachea by means of a long canula, the man recovered, the 
gap, it was believed, being filled with connective tissue, arranged so as to form 
a tubular communication between the ends of the trachea for the passage 
of air. 


FRACTURES OF THE BONES OF THE CHEST. 
Fractures of the Ribs. 


Malgaigne alleges that: solutions in the continuity of the ribs are the most 
common of all fractures.| At the Hétel-Dieu they amount to one-ninth of 
the whole number treated. Polandt{ claims about the same proportion for 
those received into Guy’s Hospital. Of 2275 fractures treated in that insti- 
tution during a certain period, 222 were fractures of the ribs. I doubt very 
much if so large a proportion is met with in American hospitals. Among 
the 2208 fractures treated in the Pennsylvania Hospital during twenty years, 
and tabulated by Norris,§ there were 88 fractures of the ribs; and of the 
6480 comprised in the collection of Willard, from the same institution, 221 
were fractures of these bones. 

No age can be said to be exempt from this accident, although it is most 
common to persons in middle and in advanced life. In the young, the great 
mobility and elasticity of the thoracic walls constitute an important protec- 
tion against fracture. The ossification of the cartilages, and the fatty de- 
generation which the costal pieces undergo in the aged, render them less 
able to resist injury. The majority of cases which have come under my own 
observation have been in persons of mature life. Males suffer oftener than 
females. 

These fractures are either complete or incomplete. The former are some- 
times called fissures. Even in a complete fracture the periosteum may not be 
severed, 

CausEs.—The causes which produce fracture of the ribs are numerous: 
among the factors may be mentioned falls, blows, kicks from horses, the pas- 
sage of wagon-wheels over the body, the falling of earth-banks, and extreme 
pressure and counter-pressure. Cases are recorded in which muscular action, 
as in the act of coughing, was sufficient to produce this injury. Malgaigne 
has collected seven instances of this kind.|| Nancrede met with a case of frac- 
ture of the second rib, in a gardener, brought to the Episcopal Hospital, in this 
city, which was produced by muscular effort in straightening a scythe-blade.4] 
There was probably some defect in the bones of these patients, rendering 
them preternaturally brittle. The causes which operate to produce a fracture 
of the ribs act either laterally or antero-posteriorly. If in the first direction, 
as when the wheel of a loaded wagon passes over the side of the chest, or 
the body falls violently sidewise against some projecting object, the fracture 
will take place near to the point where the force is applied. If the violence 
is applied after the second manner, that is, antero-posteriorly, thus forcing 
the sternal and vertebral ends of the rib towards each other, thereby in- 
creasing the convexity, the fracture will take place near the summit of the 


* Medical Times and Gazette, July and October, 1856. 

t Treatise on Fractures, Packard’s trans., p. 346. 

; Holmes’s System of Surgery, vol. ii. p. 554. 
Contributions to Practical Surgery, p. 143. 

|| Treatise on Fractures, Packard’s trans., p. 348. 

4] Philadelphia Medical Times, May 23, 1874, p. 535. 
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arch, or remote from the place where the force is applied, constituting an 
“indirect fracture.” In fractures caused by direct force, the internal surface 
of the bone first gives way, while in those produced by indirect force, the 
external fibres of the rib yield first. There is a difference of opinion as to 
the most common seat of costal fractures. Malgaigne states that the anterior 
third is the part most commonly broken. This does not accord with my ob- 
servation, in regard either to cases treated or to cabinet specimens which 
I have examined, the great majority of which have been on the vertebral 
side of the middle (Fig. 648), or somewhat anterior to the angle of the bone. 
Second in order of frequency come fractures at the anterior third. 
Fractures may occur simultaneously on both sides. Certain ribs, by reason 
of their situation, as the first and the second, being protected by the clavicle, 


Fra. 648. 


Fracture of a rib at its vertebral and also at its sternal extremity. 


_ are rarely broken; others, like the eleventh and the twelfth, from their 
mobility, escape injury. The series between the third and the eighth are those 
most exposed to fracture. Sometimes two or more breaks are met with in 
the same rib. The direction of the fracture may be transverse or oblique, 
although in gunshot injuries it is sometimes longitudinal. 

The displacement may be inward or outward,—inward when the frac- 
turing cause has been direct, outward when indirect; though, as a general 
rule, there is not much disarrangement of the fragments. This fact is attested 
by most of the museum specimens of this injury. Vertical displacement of 
broken ribs is counteracted by the intercostal muscles and aponeuroses ; 
overlapping, by the decussation of the fibres of the same muscles, and by the 
fixed condition of the vertebral and sternal attachments of the bone. Dis- 
placement in the axis of the rib is prevented by diminished activity in the 
respiratory movements of the thorax after this injury. 

Comprications.—These fractures may be complicated by rupture of some 
of the fibres of the great pectoral or of the external oblique muscles; by the 
presence of an external wound, constituting a compound fracture ; by lesion 
of the pleura, exciting pleuritis ; by injury to the lung, producing hemorrhage, 
pneumonia, or emphysema; by laceration of the intercostal vessels, followed 
by hemorrhage ; by damage to the intercostal nerve, exciting neuralgia; by 
injury to the pericardium and heart ;* by asthma or any chronic cough; and, 
lastly, by injury to the diaphragm or to the contiguous abdominal viscera. 
The proportion of complicated fractures is well shown in Guy’s Hospital Re- 
ports for 1860, vol. vi., where 136 cases are recorded, of which only 28 were 
complicated, and 16 of these were rendered so by the occurrence of emphy- 
sema. Of 221 cases of this fracture brought into the Pennsylvania Hospital, 
only 8 were complicated. 

Symproms.—A patient with fractured ribs complains of pain at the seat 
of injury, which is greatly intensified by any attempt at full breathing. On 
this account he avoids, as much as possible, using the thoracic muscles of 
respiration, accomplishing the work by means of the diaphragm and ab- 
dominal muscles. If asked to make a full inspiration or to cough, these acts 
are abruptly stopped by a severe stitch, and in making the attempt the patient 
will perhaps feel the grating of the broken ends of the bone. Crepitation, 


* Chelius’s Surgery, vol. i. p. 599. 
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which is the most reliable sign, may be ascertained either by placing the hand 
over the seat of injury, and then directing the patient to attempt a full in- 
spiration or a prolonged expiration, or by the ear being placed over the part 
during similar movements. Unusual movement and crepitus may occasionally 
be recognized by placing the fingers on the sternal and vertebral sides of the 
suspected point of injury, and alternating the pressure. When the lung is 
wounded, the injury will be indicated by an emphysematous state of the 
cellular tissue over the exterior of the chest, which may be known by the 
peculiar crackling or crepitation felt and heard when the skin over the thorax 
is pressed upon. When the lesion of the lung is deep, hemoptysis will be 
resent. 
z Proanosis.—In uncomplicated cases the prognosis is always favorable. 
The union of the fragments is accomplished in about one month. A few 
examples of ununited fractures are recorded. Malgaigne furnishes one in 
which there existed a capsular ligament lined with a synovial membrane.* 
A singular specimen is in the museum of the College of Surgeons, England, 
in which a mass of callus envelops the broken ends, holding them together, 
although no union has taken place at the extremities of the bone.f Bridges 
of bone sometimes extend from one rib to another. (Fig. 649.) There is 
always present an ensheathing callus, which will be found to be very smooth 
and small in quantity on the inner side of the fracture. 
In complicated cases. the prognosis 
Fia. 649. will depend on the organ involved and 
the extent of injury sustained. If the 
pericardium or heart is wounded, death 
will quickly follow. A slight injury to 
the pleura, producing traumatic pleu- 
risy, is not often serious, as the inflam- 
mation is usually quite circumscribed, 
and ceases on the removal of the cause. 
Should we be unable to correct the dis- 
placement which produces it, the result 
may prove unfavorable. If the lung 
is wounded, there is always cause for 
anxiety. When the lesion consists only 
of a scratch, it does not seriously com- 
plicate the case; but when the organ is 
penetrated by one of the fragments, 
the worst consequences may be appre- 
hended. Should the patient not perish 
from hemorrhage, the risks of pneumo- 
nia or of abscess remain to be encoun- 
tered. 

When the chest has been subjected 
to great violence or to concussion, the 
patients may die in a state of profound 
collapse. 

Of 28 cases of fractured ribs treated 
in Guy’s Hospital and complicated by 

Fracture of ribs, with ensheathing callus and lung injuries, Mr. Bryant informs us 
eign ne eMotning ie thet 8 died. The angeles ann 
all fractures of these bones, as derive 

from the statistics furnished by the Pennsylvania Hospital, will be seen by 

a reference to the table, namely, 32 deaths in 309 fractures. . 

A wound of the intercostal vessels may be considered a grave complica- 
tion, especially when produced by a gunshot. Of 15 cases of this injury 
reported during the War of the Rebellion, 11 died. As much as four pounds 


* Treatise on Fractures, Packard’s trans., p. 353. 
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of blood was found in the chest in one instance following an injury of these 
vessels. Should the diaphragm be impaled by the broken bone and an 
abdominal viscus be injured, a fatal result may be looked for. 

A traumatic pleuritis, or a pneumonia, which may follow a fracture of the 
ribs is generally local, and by no means so grave, in my experience, as the 
same affection when arising from idiopathic influences. If the patient is 
aged and the subject of any pulmonary disease, such as chronie bronchitis, or 
asthma, and if, in addition, there is any costal displacement in the direction 
of the pleura, or of the lung, an unfavorable termination is probable, unless 
the attending cough can be controlled by the usual remedies. 

TREATMENT.—The local treatment consists in securing quiet to the frac- 
tured rib. There are several ways of effecting this end. If called to a 
patient after such an injury, and before he has been removed from the place 
of the accident, a temporary dressing should be applied. A handkerchief 
for this purpose may be pinned about the chest, or the vest may be taken 
up with pins in such a way as to give an excellent support to the ribs. The 
permanent dressing may consist of adhesive strips, the plaster splint, a 
broad encircling bandage, or a wide roller. The adhesive plaster may be 
applied in one broad sheet, or, what is better, in several strips. These strips 
should be from two to two and a half inches wide, and long enough to extend 
over the affected side from the spine to the middle of the sternum. They 
should not only support the fracture, but should also cover two or three ribs 
above and the same number below the injured bones, and be applied parallel 
with the course of the ribs. (Fig. 650.) This method of treating fractured 
ribs was introduced into practice by Hannay, of England, and should take 
precedence of all others. 

A very secure and comfortable dressing can be made in cases where a bi- 
lateral fracture of some of the ribs occurs, by first enveloping the thorax 

with a thin gauze flannel shirt, and 
Fra. 650. afterwards surrounding it with the 
plaster roller. 

A third method consists in surround- 
ing the chest with a broad piece of stout 
muslin or cotton flannel, making it se- 
cure with pins, and preventing it from 
slipping down by two strips passing 
over the shoulders and fastened to the 
front and back of the bandage. (Tig. 
651.) 


Fia. 651. 


Adhesive strips applied. Double T of the chest applied for fracture of the ribs. 


Sometimes the chest is covered in by circular and spiral turns of a roller — 
three inches wide. 

There are valid objections against all plans of dressing which entirely 
surround the thorax. They restrain to a very uncomfortable degree the 
muscles of respiration, when it is desirable that they should be left free on 
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the uninjured side. In patients suffering from asthma, or from any disease 
of the lungs, the distress is peculiarly severe. Except, therefore, in cases 
where the ribs are broken on both sides, this mode of treatment should be 
abolished, 

It is not necessary that the patient should remain in bed, unless the injury 
has been more than ordinarily severe; and when this is the -case the semi- 
recumbent position, generally speaking, is the one which affords the most 
comfort. A patient will intuitively take the posture which gives the most 
relief. 

When external displacement exists, the fragments should be pressed into 
place before applying the dressing. When the displacement is inward, 
the fragments may be sprung into position by pressing the sternum back 
towards the spine. The adjustment can sometimes be effected by the motion 
communicated to the fragments in breathing; but, as all voluntary efforts 
of this kind are very painful, ether may be administered. The long, full 
inspirations which attend complete anesthesia constitute a powerful means 
of reduction. Where one fragment is depressed, Malgaigne speaks favorably 
of pressing the other down until it touches its fellow. Should their serra- 
tions become locked, the elasticity of the fragment pressed down, when it is 
released, will raise the other into position. Cases may occur, though they are 
certainly very rare, in which the displacement of the rib inward may create 
such urgent symptoms as to render interference imperative: when so, the 
most practical method of restoring the parts to the proper position would 
be to use a strong hook with a moderate curve and sufficiently sharp to 
penetrate the soft parts. This could be entered along the upper border of 
the depressed rib, in order to avoid the vessels, and then passed to its inner 
surface, when the fragments could be drawn out. The manceuvre is not a 
difficult one on the cadaver. 

The existence of emphysema, which can be recognized by the crepitation 
or crackling on pressure, does not, in most instances, seriously complicate the 
case. It may be safely let alone, as the air will be gradually absorbed. If 
an exceptional case should occur, where its accumulation becomes so great 
as to produce serious embarrassment to the function of respiration, punctures 
might be made in the soft parts for its liberation. 

Hemorrhage, when present, will result either from a wound of an inter- 
costal vessel or from injury to the lung. 

If there is an external wound, with comminution of a rib, and attended 
by hemorrhage, as frequently occurs in gunshot injuries, the fragments 
should be removed. If the fracture is a compound one, without comminu- 
tion, and there is reason to believe that an intercostal artery has been torn, 
the vessel may be tied according to the plan directed under the head of gun- 
shot wounds of the chest, provided the bleeding is profuse. If no external 
wound exists, the assumption that the hemorrhage comes from an intercostal, 
in any case, would be a matter of so much uncertainty as to render any 
operative interference improper. 

Pneumonia and pleuritis are generally quite cireumscribed, and yield to 
rest, counter-irritation, and opiates. Should they prove to be severe, local 
blood-letting, vesication, and external warmth will be demanded. In cases of 
cough, anodynes become indispensable. 


Fractures of the Costal Cartilages. 


Zwingle, in 1698, noticed such a fracture while making a post-mortem, and 
so also did Lobstein, in 1805. Magendie appears to have seen as many as 
five cases in two years. 

These fractures are by no means common. The great elasticity of the 
cartilages doubtless explains their immunity, and while we would naturally 
expect the accident to take place in persons advanced in life, and*in whom 
these structures were ossified, yet such is not always the case. Of the three 
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eases seen by Malgaigne, one was a boy of seventeen. The case given by 
Pyper,* of a man twenty-five years old, who had a fracture of the cartilages 
of the sixth, seventh, and eighth ribs, was one in which there was no 
ossification. 

The cartilages of the seventh and eighth ribs appear to be the ones most 
commonly broken. The line of separation is always transverse, and the 
fragments are without serrations. The displacement varies in different 
cases. When the cartilage is broken near to the sternum, the sternal will 
generally be in front of the costal fragment; and when the fracture occurs 
near to the rib, the reverse will be true. In some instances there is no dis- 
placement whatever. 

The repair of such fractures is usually by a ferule of bone, which not only 
surrounds the fragments, but extends between their ends. Sometimes union 
does not take place, and a false joint results. In St. Bartholomew’s Hospital 
there are two specimens in which the union appears to have been effected by 
cartilage. 

Causrs.—These are of the same nature as those which produce fracture 
of the ribs, only intensified in violence, and hence we find, in several of the 
recorded cases, that severe internal injuries accompanied the accident. 

Symproms.—The signs of the accident are pain, deformity, undue mobility, 
and crepitation. The pain is aggravated both by inspiration and by expiration, 
especially when these movements of the chest are carried beyond a certain 
point. The deformity appears as an undue prominence, due in a measure to 
the elasticity of the cartilage. Both unusual mobility and crepitus can be 
detected by applying pressure over the seat of fracture, but the crepitus is 
neither so rough nor so distinct as that which results from rubbing together 
the ends of a broken bone. 

TREATMENT.—The treatment does not differ from that proper in cases of 
broken ribs. Adhesive strips, or a compress, placed over the seat of frac- 
ture and secured by enveloping the chest with a broad bandage, answer 
every purpose. Malgaigne has employed a truss in cases of displacement, 
the pad resting over the broken cartilage and the spring passing half-way 
round the chest. When such fractures are kept in position, they heal in 
four or five weeks. 


Fractures of the Sternum. 


The sternum, supported as it is on the ends of elastic levers, and therefore 
being very movable, is rarely the subject of fracture. Some idea may be 
formed of the infrequency of the accident, when it is stated that only one 
case was admitted into the Hotel-Dieu in eleven years. Lonsdale saw but 
two cases out of 1901 fractures which were admitted into the Middlesex Hos- 

ital. During five years only two cases were met with at Guy’s Hospital, and 

ut one of these was recognized during life. It is quite possible that the 
injury is often overlooked, a supposition which is strengthened by the state- 
ment that during four years—from 1857 to 1860—only nine cases were 
admitted into the wards of St. George’s Hospital; It occurred 13 times at 
the Pennsylvania Hospital in 8662 cases of fracture. 

Causrs.—This fracture may be produced by direct violence, as when the 
body is run over by the wheels of a loaded wagon, by the kick of a horse, 
by the stroke of a carriage-pole, or by the caving-in of an embankment. 
Indirect force may also produce this fracture. Numerous cases of this 
kind are recorded. Cruveilhier met with one in which the patient fell 
from a height and alighted upon his buttocks.t: A patient was received 
into St. George’s Hospital§ with a fracture of the sternum produced by 
falling headforemost from a hay-wagon and striking the ground with the 
3 * Lancet, October, 1844. 

Holmes’s System of Surgery, vol. ii. p. 563. 


Cruveilhier, Bulletin de la Société Anatomique, June, 1826. 
¢ Medico-Chirurgical Review, 1832, vol. xx. p. 536. 
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head bent forward. Gross* and others record cases of such fractures fol- 
lowing falls, where the persons have alighted upon the feet. The injury 
may also be caused by falls on the back, as were those related by David 
in his “ Memoir on Counterstroke,” by Sabatier, and by Rollande.t I can- 
not avoid the conclusion that in these cases there was a muscular element 
at work in determining the fracture, rather than the factor of indirect 
force. It is very difficult to ascertain with any certainty the exact position 
of the body of a falling man in the brief but different stages of his descent, 
or to estimate the almost superhuman muscular efforts made by a person 
under such circumstances. In all cases in which the body is greatly ex- 
tended, the sternum is acted upon by forces operating at each extremity 
of the bone, through the sterno-cleido-mastoid, sterno-hyoid, and sterno- 
thyroid muscles above, and the abdominal muscles below, which are quite 
sufficient to cause a fracture of a spongy bone like the sternum. It is in 
this way that this bone has been broken in parturition, as in the two cases 
related by Chaussier,§ to which may be added those of Malgaigne and Pack- 
ard, and one by Borland.|| Faget, of Mexico,{] mentions an instance of this 
accident, caused by muscular action, in the person of a “showman,” who, 
while attempting to lift some heavy weights in his teeth while his body was 
forcibly bent backwards, broke the sternum. Gurlt also supplies a case of a 
- similar kind. Even a forcible contraction of the diaphragm has been known to 
produce a fracture of the sternum.** The patient was the victim of scirrhus 
of the stomach, which provoked frequent and violent vomiting: the fracture 
was at the upper third of the sternum, where the bone was said to be sound in 
structure. When the fracture takes place in forcible flexion of the body, it 
seems probable that the lower end of the sternum is fixed by the diaphragm, 
while the upper extremity is driven downward and forward by the force. 

The seat of fracture may be in the manubrium, at the junction of the latter 
with the body of the bone (Fig. 652), in the body, or at the point of union 
between the xiphoid appendix and the body. When 
in the first situation, it has been regarded as merely 
an example of diastasis; but if the ossific union had 
been established before the fracture occurred, it would 
be obviously improper to regard the case as one of 
diastasis. When the body of the sternum is broken, 
the lesion occupies generally one of the lines which 
indicate the former separation of the bone into dis- 
tinct pieces. 

Professor Hamilton records the case of a man, 
twenty-eight years old, who fell upon a candlestick, 
breaking the xiphoid appendix from the body and 
driving it directly backward towards the spine. The 
eoyew suffered from frequent attacks of vomiting, 

ut recovered with the fracture unreduced. 

The manubrium is rarely broken. Of 7 cases of 
this fracture admitted into the Pennsylvania Hospital, 
1 was in the manubrium, 2 were in the body, and 4 in 
the gladiolus. Fractures of the sternum are sometimes 
comminuted, but rarely compound. 


prracture at the junction of The direction of the fracture is approximately trans- 
of the bone.Malgaigne. . Verse; in a few instances it is veg oh 
The displacement is determined by the direction in 


which the fracturing force acts. When the injury is produced by extreme 
extension of the body, the lower fragment is displaced forward, and may 


* Surgery, vol. i. p. 964. Mémoire sur la Fracture du Sternum. 
Bulletin de Thérapie, t. vi. Revue Médicale, 1827, t. iv. p. 260. 
Boston Medical and Surgical Journal, April 20, 1875, Hamilton. 

Roger Dulos, Maladies du Sternum, Thése Inaugurale, Paris, 1835, Malgaigne. 
** Gazette des HOpitaux, March 20, 1830. 
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overlap the upper one slightly, whilst in those produced by flexion the upper 
fragment takes a position in front of the lower one, being driven in the 
direction of the incline, the lower part of the bone being fixed by the bent 
position. Unless some unusual influences such as the above are operating, 
there may be no displacement whatever, the parts being held together by 
the aponeurotic expansion of the pectoral muscles in front and the strong 
membranous expansion behind the bone. 

Symproms.—The patient is often able to recognize the cracking of the bone 
at the time of the injury. Severe pain is experienced in the parts, which is 
aggravated by any cause producing disturbance of the fragments, such as 
full breathing, pressure, or coughing. Crepitus may be heard or felt by 
placing the ear or the hand over the seat of fracture and urging the patient 
to breathe as strongly as possible. Discoloration and swelling soon follow 
the accident. The sternum is one of the bones of the skeleton which ex- 
hibits a singular variety of form. Some of these malformations are congen- 
ital, others are induced by mechanical causes, and are often so peculiar that 
they might readily be mistaken for the deformity attending a fracture. 

CompLications.—These are such as grow out of the relation which exists 
between the sternum and the organs of the chest. A fragment may be 
driven inward and wound the lung, producing emphysema, bloody expec- 
toration, and embarrassed breathing. Dupuytren* and others} record such 
cases. Even the heart may be wounded. A specimen illustrative of this 
accident is in the museurn of University College, London,{ the right ven- _ 
tricle having been torn by a fragment of the fractured sternum. Dupuytren 
witnessed a similar case. Duverney, as quoted by Malgaigne, records two 
cases of the same kind,and Sanson§ mentions one. Blood may accumulate 
in the anterior mediastinum; an abscess may form in the same region and 
find its way to the lower end of the sternum, pointing in the epigastrium ; 
necrosis of the bone may follow; and lastly, there may be a fracture of the 
Spine associated with that of the sternum. In the report from the Surgeon- 
General’s Office, Washington, six cases of gunshot fracture of the sternum 
are recorded.|| Two of these died, and four survived, but three of the 
four became pensioners in consequence of disability from dyspncea, cough, 
etc. In the case of entire recovery, the destruction of the bone was so great 
that the arch of the aorta was exposed and its pulsations were seen through 
the external wound. A somewhat similar case was that of the French gen- 
eral Champeux, who received a gunshot wound of the sternum at the battle 
of Marengo{ which exposed the pulsations of the heart after the removal of 
the fragments. 

Proenosis.—lIf a simple fracture exists without any of the complications 
noticed, a good recovery may be expected; but where there is evidence of 
intra-thoracic damage, the prognosis should be cautious and reserved. 

TREATMENT.—If there is evidence of overlapping, or other displacement, 
an effort must be made to correct it, and with this view the patient should 
be made to take a full inspiration, or, failing in this, the body may be ex- 
tended over a firm pillow or cushion, the arms at the same time being drawn 
well up, and the thorax below pressed strongly down. If these efforts are 
not sufficient to correct the displacement, it is better to allow it to remain 
undisturbed. Over the sternum a compress may be placed, and the entire 
thorax surrounded by a broad piece of canton flannel, firmly and neatly 
pinned, and kept from slipping down by two strips passing over the shoulders 
and made fast, front and back, after the manner of the double T bandage. 
(Fig. 651.) An excellent dressing may be made by adhesive strips applied 
across the sternum, extending on each side almost to the angles of the ribs, 

* Dupuytren, Lecons Orales, vol. ii. p. 215. 

+ Flajani, Collezione d’Osservat., t. ii. p. 214. 

t Cooper’s Surgical Dictionary, vol. i. p. 711. 

j French Medical and Surgical Dictionary, article on Fractures. 


Surgical History of the War of the Rebellion, Part I., surg. vol., p. 486. 
Leveillé, p. 214. 
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and covering in the bone nearly its entire length. Whatever position is 
most comfortable to the patient should be allowed, whether lying, sitting, 
or semi-recumbent; and in case there is much difficulty of breathing, ac- 
companied with oppression, it may be necessary to avoid all dressing to the 
chest. Operations for the elevation of depressed fractures of the sternum 
may be regarded as of doubtful propriety, though such have been proposed 
by Verduc, Petit, Delpech, and Nélaton. No cases, however, are given by 
these authorities in which, by incisions, trephine and elevator, or hook, they 
have corrected such depressions. The case given by La Martiniére, in which 
the elevator was used, proved unsuccessful. The difficulty of correcting the 
displacement is not greater than that of preventing its recurrence. 

The internal complications must be met as they arise. Should the pleura 
or the lung be injured or become inflamed, accompanied by dyspnoea and 
cough, the abstraction of blood and the administration of opiates will be de- 
manded. The escape of blood into the mediastinum must be left to the 
action of the absorbents. 

The presence of an abscess in the same locality is difficult to diagnose, and, 
although I opened the sternum in one instance in search of a purulent col- 
lection, and with a satisfactory result, the weight of professional authority 
is decidedly adverse to such a procedure. It is better, no doubt, in most 
cases of this nature, to wait until] the abscess points, which pointing, for 
anatomical reasons, will probably be at the margin of the sternum, or 
_ through an intercostal space. When this occurs, it may be opened without 
any injury to the pleura. 

When necrosis follows, we must be content with picking away the dead 
fragments as they separate. Unfortunately, the tendency is to caries rather 
than to necrosis, and without any disposition to limitation. The operation 
practiced by Gibson* on the sternum, with a view to arrest the progress of 
the osteitis, namely, excising the diseased parts, did not accomplish an 
good; the progress of the inflammatory condition was not materially 
arrested. 


FRACTURE OF THE BONES OF THE UPPER EXTREMITY. 


Fractures of the Clavicle. 


The position of the clavicle in the mechanism of the shoulder is one which 
peculiarly exposes this bone to fracture. Its situation is very superficial, 
and its connections to the sternum and the acromion process of the scapula 
are such that it necessarily receives a part of all forces which are transmitted 
through the arm or the shoulder. 

The S-shaped form of the bone is that best adapted to resist the violence 
to which it is so constantly exposed. Malgaigne, in a collection of 2358 
fractures, found the clavicle broken 228 times. Of the 2705 fractures of the 
upper extremity treated in the Middlesex Hospital during a period of sixteen 
years, 772 involved this bone.t In the Pennsylvania Hospital, of the 8662 
fractures treated between the years 1830 and 1874, 696 belonged to the 
clavicle. As compared with the other bones of the skeleton, its fractures 
stand fifth in order of frequency. 3 

The accident is met with at all periods of life. I have seen it in children 
at the breast. Quite a number of intra-uterine fractures of this bone have 
been recorded: one by Dr. Atkinson, of Philadelphia,t seven by Gurlt,§ and 
one by Professor Gross.|| From twenty to thirty seems to be the period in 
which this injury most frequently occurs. Males suffer oftener than females ; 


* Surgery, vol. i. p. 269. 

+ Holmes’s System of Surgery, vol. ii. p. 764. 
Boston Medical and Surgical Journal, July 26, 1860. 
Handbuch d. Lehre von d. Knockenbriichen, Th. 2, L. 2, p. 595. 
Surgery, vol. i. p. 952. 
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although Malgaigne asserts that after sixty-five years the preponderance 
is in favor of females. 
In 366 cases at the Pennsylvania Hospital in which the side was recorded, 
the fracture occurred 203 times on the left side and 163 times on the right. 
Fractures of the clavicle are produced both by direct and by indirect forces. 
Among forces acting directly may be enumerated blows from bludgeons, 
spanners, the wheels of wagons, and falling pieces of timber which strike the 
upper part of the chest. When broken by direct force, the bone generally 
yields near its outer third, a part where it is most slender and least able 
to encounter resistance. The direction of the separation in such cases will 
be more or less transverse. It is in this way that compound and commi- 
nuted fractures of this bone are produced. ‘The indirect causes are all those 
forms of violence which are received by the hand, the elbow, or the shoulder, 
and are transmitted to the clavicle through the arm. In these cases the 
bone may give way at any point between its sternal and acromial ends. . 
Sometimes these fractures are the result of muscular action. Instances 
of this kind are mentioned by Malgaigne,* Hamilton, and Gurlt, the latter 
having collected no less than twenty examples of the accident. All of these 
fractures appear to have taken place near the middle of the bone, and, as 
might be expected, on the right side, most persons being right-handed.t 
Fractures produced by indirect force are generally more oblique than 
those caused by direct violence, and run commonly from before backward, 
involving in frequency, first, the middle of the bone (Fig. 653); second, the 
acromial end (Fig. 654) external to the trapezoid portion of the coraco- 


Fra. 653. . Fria. 654. 


Oblique fracture through the middle of the clavicle.— Fracture at the acromial end of the clavicle.— 
Malgaigne. Malgaigne. 


clavicular ligament; and last, though very infrequently indeed, the sternal 
end. 

The relative frequency given by Hamilton in 105 fractures was 88 through 
the middle third,—and nearly always in the outer part of this portion,—13 
through the acromial third, and 4 through the sternal third. Of these last, 
two were said to be situated within one inch of the sternal end. R. W. Smith 
asserts that there are no dissections verifying such a fracture,—that is, one 
inside the rhomboid ligament. Malgaigne, however, refers to two specimens 
in the Dupuytren Museum. Lonsdale§ mentions the case of a child in which 
the break was within these limits, or half an inch from the sternum, but 
believes it to be a separation of the epiphysis. Flower very properly thinks 
this could not be, as the epiphysis at the sternal end is a mere disc hardl 


exceeding one-eighth of an inch in thickness. Blandin|| and Malgaigne 


each describe a case which came under their care, in which there is reason 
to believe that the fracture was in this region. e 

Fractures of the clavicle are sometimes bilateral. That the accident is 
quite uncommon will appear from the fact that in 2358 cases at the Hotel- 
Dieu only 1 case of this kind occurred. Hamilton records two such cases,** 
and states that the New York Hospital reported 4 fractures of both clavicles 
in 158 cases received into the institution. Mr. Erichsen met with one case in 
the University Hospital, and Bryant+} has seen such cases more than once. 


_ * Treatise on Fractures, Packard’s trans., p. 376. 
} Fractures and Luxations, p. 179. 


See Table of Fractures. 2 Practical Treatise on Fractures, 1838, p. 208. 
Gazette des Hopitaux, April 22, 1845. Treatise on Fractures, Packard’s trans., p. 398. 
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No instance of the kind is recorded among the 696 fractures of this bone 
treated in the Pennsylvania Hospital. 

Incomplete separation of the bone is by no means uncommon. Especially 
is this true in children and in young persons, both of whom furnish many 
cases of broken clavicle. 

Symproms.—These are loss of power, pain on pressure, and deformity in 
the line of the bone, which may be easily discovered by running the fingers 
along its surface. The patient is not able, save in exceptional cases, to carry 
the hand to the head or to the opposite shoulder. Instinctively the hand 
of the sound arm is placed under the elbow of the injured one, and, while 
the body is slightly bent forward, the head is inclined towards the damaged 
side. The affected shoulder is lower than its fellow. Crepitus may gener- 
ally be felt by grasping the injured arm and carrying it upward, outward, 
and backward, while the fingers are placed over the seat of the suspected 
fracture. 

DispLacemEent.—When the fracture is complete and passes through the 
body of the bone, or near to the outer third, the displacement will be greatest, 
and is very uniform in its character. As this displacement is largely due to 
the movements of the shoulder, the acromial fragment will be most affected. 
The sternal fragment will be drawn somewhat up by the clavicular fibres of 
the sterno-cleido-mastoid muscle. This, however, will in most cases be in- 
considerable, as both the costo-clavicular or rhomboid ligament and the sub- 
clavian muscle and aponeurosis oppose such a movement. The acromial 
fragment is, first, carried down by the conjoined action of the weight of the 
shoulder, the serratus magnus, the latissimus dorsi, and the pectoralis major and 
minor muscles, thus falling below the level of the sternal fragment; secondly, 
it is drawn inward and forward by the sternal portion of the pectoralis major, 
plus the weight of the shoulder; thus it overlaps the sternal fragment; and, 
thirdly, it is carried under and even behind the sternal fragment, by the same- 
agencies, with the assistance of the rhomboideus major and minor muscles. 
These last muscles, acting on the vertebral border of the scapula, serve to 

impress on this bone a movement of rotation, 
Fia. 655. which changes the acromial fragment from an 
anterior to an under or posterior position in re- 
lation with the sternal fragment (Fig. 655): so 
that the order of changes to which the acromial 
end of the clavicle is subjected is downward, 
forward, inward, and finally backward. The 
overlapping may amount to one inch. In my 
possession are two broken clavicles in which it 
is one inch and a half. In children the overlap- 
ping is rarely ever, even relatively, as great as 
in adults, and indeed this is true of the entire 
series of displacements. In a few instances the 
acromial has been known to override the sternal 
fragment, the latter being depressed. Desault, 
Malgaigne, Stephen Smith, and others have ob- 
a OTP served such cases. When a relation of this kind 
vente at thevtuddleof the viele” XiSts between the two ends of the bone, it is 
probably due to force directly applied, impelling 
the sternal fragment down, and thus allowing the acromial fragment to slip 
over it as the shoulder falls inward. 

When the acromial end of the bone is broken, the displacement is not 
great; though even in this position the degree of disarrangement is influ- 
enced by the position of the fracture. If it takes place between the two 
portions of the coraco-clavicular ligament, it will bs very trifling, as the 
fasciculi of the latter, with the periosteum, serve to resist a separation of the 
fragments; but if the bone is broken internal to this ligament, the displace- 
ment will be quite marked. The inner extremity of the acromial piece will 
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be pulled upward by the trapezius muscle, while the weight of the shoulder 
and the influence exerted by the muscles of the chest will carry the acromial 
end downward and inward, placing the entire fragment at a considerable 
_angle with its fellow. (Fig. 656.) 

When the fracture is within the limits of 
the coraco-clavicular ligament, its existence 
must be determined by the pain experienced 
on pressure, and by the movement and, per- 
haps, the erepitus produced by grasping the 
fragments with the fingers and forcing them 
ef opposite directions. When external to Fracture of clavicle internal to the coraco- 
the ligament, there will be less obscurity, clavicular ligament.—Malgaigne. 
and by fixing the sternal fragment with the 
fingers and moving the shoulder backward and forward, we can secure the 
decisive sensation of crepitation. 

When the fracture is situated at the sternal end of the bone and within 
the limits of the costo-clavicular ligament,—an exceedingly rare accident,— 
there will be little displacement, unless the fracturing force is applied to the 
outer side of the shoulder, driving the acromial fragment forward and 
downward; but when external to the ligament, the acromial fragment will 
be driven downward by the action of the clavicular portion of the pectoralis 
major, and carried forward by the weight of the shoulder and by the 
pectoralis major and minor muscles. 

To detect this form of fracture, the fingers must act directly on the broken 
ends, with a view to discover movement and crepitus. When displacement 
is present, of course the diagnosis is comparatively easy. 

In transverse fractures of the clavicle (certainly not very common), 
.wherever situated, there is frequently little or no displacement. Some 
writers have practically denied the existence of such fractures; but there 
ean be no doubt of their occurrence. Hamilton* has seen four such cases, 
Stephen Smith two, Desault} several, and I have seen one, in the person 
of a child three years old. In the “Surgical History of the War of the 
Rebellion” t there is an excellent example of a transverse fracture. The 
entanglement of the serrations doubtless prevents the displacement. 

Compounp Fractures of the clavicle, except as a result of gunshot wounds, 
are uncommon, and when they do occur from this cause are often attended with 
serious injury to the organs of the chest. A simple fracture, if very oblique 
and much displaced, may produce ulceration of the integuments and become 
a compound one. The union under such circumstances is delayed. 

CoMMINUTED Fractures, when not from gunshot injury, are the result 
usually of direct force, and are followed by considerable deformity. The 
fragments may be variously disposed. Malgaigne§ had a case in which the 
middle fragment assumed a vertical position between the other two, and 
Hamilton|| met with a similar one. In case of comminution, associated 
with an external wound and followed by necrosis of a fragment, the dead bone 
must be discharged before consolidation of the fracture takes place. The case 
treated by Lente and related by Hamilton{ is an example of this statement. 

Comp.ications.—The position of the brachial plexus of nerves and of the 
subclavian vessels is such that these structures are exposed to injury by 
depressed portions of the clavicle. If the nerves are compressed, partial or 
complete paralysis of the arm may follow. The death of Sir Robert Peel 
was in part attributed to the existence of a large pulsating tumor under a 
comminuted fracture of the clavicle, supposed to have been due to a wound 
of the subclavian vein.** In Holmes’s Surgery a specimen is described which 
is at present in the museum of St. George’s Hospital, and in which a fragment 


Fia. 656. 
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of the clavicle has passed through the internal jugular vein. Erichsen* had 
a case which he supposed to be one of injury to the subclavian vein from the 
same cause, in consequence of the extensive extravasation of blood which 
was present; and more recently, the same surgeon met with another in- 
stance of damage to the subclavian vessels, which was followed by gangrene 
of the arm.t 

A patient applied to Professor Gibson to be relieved of paralysis and 
atrophy of the arm following a comminuted fracture of the clavicle. The 
bone was much depressed below the level of the neck. 

Dr. H. W. Boone,t Assistant Surgeon U.S.A., published the history of a 
patient who received a comminuted fracture of the clavicle. A fragment of 
the bone compressed the subclavian vein and the brachial plexus of nerves. 
The arm was cold, the veins were much swollen below, and the parts quite 
numb. These symptoms gradually disappeared, and the individual recovered. 

Proenosis.—Fractures of the clavicle unite much more rapidly than do 
those of most other bones of the skeleton. I am confident that I have seen a 
good degree of union take place in from twelve to fourteen days. Union, 
however, without deformity is a rare occurrence,—so rare, indeed, that when 
the fracture is complete and involves the body of the bone with the line of 
separation running obliquely, I can recall no instance of a perfect cure. There 
is almost always some overlapping or some upward angular projection which 
can be seen or felt. Hamilton,$ in seventy-two complete fractures, found 
shortening in all except sixteen, and of twenty-seven complete oblique frac- 
tures at the acromial end of the middle third, all had shortening save one. 
The collection of clavicles in the museum of the University of Pennsylvania, 
and that in the College of Physicians of Philadelphia, furnish many examples 
of fracture, but, when the injury is located near the middle, or internal to the 
coraco-clavicular ligament, none in which some deformity does not exist. 
Fortunately, neither shortening nor angular deviation materially affects the 
strength or the usefulness of the limb. 

Examples of non-union of the fragments of this bone are by no means 
common. This condition is most likely to follow cases in which both clavi- 
cles are simultaneously broken. Malgaigne, in six cases of this accident, had 
three ununited fractures. Even when osseous union does not occur, the ends 
of the bone being united only by dense fibrous tissue, the patient will be able 
to execute the ordinary movements of the arm with a good degree of pre- 
cision and power. Hamilton|| relates the case of a workman who, with a 
limb defective from this cause, was yet able to raise, within a few ounces, as 
great weights as with the sound arm. Malgaigne gives, among others, the 
case recorded by Gerdy, of an aged cuirassier who, with a broken clavicle 
united. by a ligamentous cord, could execute his duties without any incon- 
venience. Even where both clavicles have been broken and have remained 
ununited, the disability is not very great. 

TREATMENT.—If any doubt existed as to the difficulty encountered in the 
management of fractures of the clavicle, it would be quickly dissipated by an 
inspection of the formidable array of contrivances which have been devised 
from time to time to meet the indications required. The anatomist will see at 
a glance that the source of all trouble and perplexity in the treatment of this 
accident is the mobility of the scapula, and until we can give a complete 
fixation to this bone we shall never be able to effect what are called perfect 
cures. 

What is the problem to be solved? It is to carry the shoulder upward, 
outward, and backward, and to keep it there, thus restoring the acromial 
fragment—the one principally displaced—to its proper position. No one 
has as yet satisfactorily accomplished these ends. There is a movement 
of the scapula by which it describes a considerable are of a circle upon 
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the side of the thorax. When the arm of a person is carried strongly for- 
ward and backward, the inferior angle of this bone can be seen advancing 
and receding beneath the integument. Herein lies the whole difficulty; and 
not until this movement can be controlled shall we be able to command the 
best results. No dressing which does not keep the inferior angle of the 
scapula forward can fulfill the desired object, however well other indications 
may be met. 

A historical review of the various methods advocated by different surgeons 
for the reduction and retention of this fracture would only present us with a 
vast array of conflicting and contradictory procedures, which would scarcely 
repay for the time expended in their narration. 

All forms of treatment may be arranged under two general heads,—one 
proposing to treat the patient in the erect and the other in the recumbent 
posture ; and they may be described in this order. 


Erect Position—The three indications to be fulfilled in the reduction of a 
broken clavicle are to carry the shoulder upward, outward, and backward. 
All these movements are designed to affect the acromial fragment. The first 
brings it to the level of the sternal piece; the second removes the overlapping; 
und the third restores the line of the bone. ‘To effect these important pur- 

oses permanently, the surgeon will be compelled to vary his appliances. 

o single dressing will answer for every case. There are three plans which 
I find, in a majority of instances, give me the most satisfactory results, — 
namely, the dressing of Velpeau, that of Fox, and that by adhesive plaster. 

Asa temporary or provisional dressing,—one which will serve to fix the arm 
while a patient is being removed from the place of accident to his home or 
to a hospital,—the handkerchiefs of Mayor answer an excellent purpose. Fold 
one handkerchief into a triangular form, place the body under the forearm, 
and carry one of the ends over the back and the other over the front of the 
chest to the sound shoulder, over which they should be tied. Fold a second 
handkerchief into a cravat, and tie the arm to the body. (Fig. 657.) 


Fria. 657. 


N 
Mayor’s handkerchief dressing for fracture Velpeau’s dressing for fracture 
of the clavicle. of the clavicle. 


Dressing by a Velpeau roller—By this method the arm of the injured side 
must be flexed and brought across the front of the chest, so that the hand 
will rest on the shoulder of the sound side and the elbow point in the same 
direction, after which the roller should be applied according to the manner 
of Velpeau. (Fig. 658.) 

This dressing will be found, in a large number of cases, to answer a most 
admirable purpose. The flexed arm, being carried across the chest, draws 
the lower angle of the scapula forward, by making tense the teres major 
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muscle, and necessarily causes the acromial fragment of the clavicle to rise 
upward and backward; secondly, the arm, reposing on the most prominent 
convexity of the chest, possesses in the latter a fulcrum which serves to keep 
the scapula out ; and lastly, when in this position the elbow is forced upward 
and outward, by the diagonal turns of the roller these last movements are 
increased and the axillary pad is rendered unnecessary, while the circular 
turns of the bandage make secure all the advantages gained by the position 
of the limb. 

The records of surgery exhibit a singular diversity of opinion on the sub- 
ject of the best position of the upper extremity in fractures of the clavicle. 
Paré had the arm carried back with the hand resting on the hip. Grout 
brought the fiexed arm still farther back, so as to bring it in contact with 
the loin. Guillou placed both the arm and the forearm across the back before 
raising the elbow. Chelius moved the elbow backward on the body. 

Moore’s.—Professor E. M. Moore, of Rochester, advocates carrying the elbow 
back, in order to make tense the clavicular fibres of the great pectoral muscle, 
thus neutralizing the action of the sterno-cleido-mastoid muscle on the sternal 
fragment, and, by drawing the scapula towards the spine, raising the acromial 
fragment outward and upward. The mode of applying the dressing which 
is to accomplish these ends is as follows. Flex the arm across the chest, the 
elbow being brought well to the side of the body; take a strip of strong 
muslin seven or eight inches wide and two and a half yards long, place the 
centre of the strip on the point of the elbow, and conduct the ends upward 
to the axilla, where they are to be crossed, the anterior strip being brought 
behind and the posterior one in front of the shoulder. The bandage is com- 
pleted by bringing the anterior piece down over the back of the shoulder of 
the injured side and the posterior piece up over the sound shoulder, and, 
after crossing the two in the axilla of the uninjured side, fastening them 
together. The forearm is next flexed and suspended in a sling. This dress- 


Fia. 659. Fra. 660. 
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Moore’s figure-of-eight of the elbow for. fracture of Moore's figure-of-eight of the elbow, 
the clavicle, posterior view, anterior view. 


ing is designated by its author the figure-of-eight of the elbow, and is repre- 
sented in Figs. 659 and 660. 

Sayre’s.—Dr. Sayre, of New York, proposes to accomplish a similar result 
by maintaining the arm in very much the same position by two strips of ad- 
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hesive plaster, the first three and a half inches wide, and sufficiently long to 
surround the arm and afterwards the body; this strip is made to encircle the 
arm over the insertion of the deltoid muscle, in the form of a loop, larger 
than the arm, and must be stitched to make it secure. The arm, being 
carried strongly backward and downward, so as to make tense the clavic- 
ular portion of the pectoralis major, is next secured by carrying the strip 
entirely about the body and fastening it on the back to itself. The other 
strip is placed over the sound shoulder, carried obliquely across the back, 
and brought beneath the elbow of the damaged side, a slit being made in 
the plaster to receive the olecranon projection. It is then conducted upward 
in front of the chest to the place of beginning. (Figs. 661 and 662.) 


Fie. 661. Fia. 662. 


Sayre’s dressing for fractured clavicle, Sayre’s dressing for fractured clavicle, 
posterior view. anterior view. 

Professor Gross for many years has used adhesive plaster in the treatment 
of this fracture, but, in applying it, very properly keeps the arm in a line 
with the body. Professor Hamilton believes that, like other plans, it does 
not prevent, at least in many cases, the overlapping of the fragments. In 
children, I have found that the adhesive plaster sometimes irritates the skin 
to a degree which makes it very uncomfortable. When it does so, it should 
be placed over a roller previously applied. 

We have then three positions of the arm, advocated by different writers, 
viz., forward, backward, and vertical, all represented as accomplishing the 
_ same end, and excellent results claimed for each. I can understand how 
three roads may converge to the same town, but I cannot conceive how 
three travelers who move in different directions can reach the same desti- 
nation. 

The introduction of a wedge-shaped axillary pad into the dressing for 
fractured clavicle is deemed essential by many very excellent surgeons, among 
them Fergusson, Syme, Liston, and Erichsen, and, in this country, Dorsey, 
Gibson, Norris, Peace, Fox, Hamilton, Smith, Levis, and others. The object 
of this pad is to serve as a fulcrum, by which the shoulder can be carried 
upward and outward, and the overlapping prevented or overcome. This is 
not a modern appliance, but dates back to the time of Galen. It has, how- 
ever, undergone material changes in form and size. It was at first a mere 
cushion, or thick compress, and did not assume the cuneiform shape until 
the time of Desault. It was as long as the humerus, five inches wide, and 
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three inches thick at the base. The length of this pad was reduced almost 
one-half by Flamant; and those who at the present time favor its use have 

- diminished its size still more, until it may be 
stated to be six inches long, one inch and a half 
thick at the base, and three and a half or four 
inches wide, so as nearly to fill up the axillary 
space. (Fig. 663.) 

Desault’s—This pad, and three rollers, each 
two and a half inches wide and eight or nine 
yards long, constitute Desault’s apparatus, which 
is applied as follows. The patient being seated 
on a stool, the arm of the injured side is raised 
to a right angle with the body, and the pad, with 

Axtilogy Bak its base upward, is placed in the axilla. The 

initial end of one of the rollers is laid upon the 

pad, and a few circular turns are made about the chest to fix it, after which 

the roller is carried obliquely across the front of the chest, over the sound 

shoulder, through the corresponding axilla, across the chest, over the pad, 

and along the back over the sound shoulder, returning to the back through 

the axilla, and terminating the bandage by spiral turns about the thorax. 
The pad is thus made secure. (See Fig. 664. 

The arm, flexed to a right angle, is next brought to the side, by which, 
through the resistance of the fulcrum, or pad, the acromial fragment is carried 
outward. The arm should next be pushed upward and backward, with a 
view to bringing the two fragments to the same level and on a line with each 
other. To maintain this position is the object of the second roller, the initial 
end of which is to be placed in the axilla of the sound side and carried over 
the front of the chest, over the upper part of the arm of the fractured side, 
and round the posterior part of the body to the point of starting, repeating 


Fia. 664. Fia. 665. 


The axillary pad secured by the first roller of Desault. The second roller of Desault. 


these turns until the elbow is reached. As the elbow must be drawn to the 
side by the roller, it is necessary that the first turns be loose, each successive 
one being drawn tighter as they descend. (See Fig. 665.) 

To assist in keeping the arm upward and backward, and to fulfill the two 
indications already named, viz., keeping the acromial fragment on the same 
plane and in the same line with the sternal fragment, a third roller is com- 
menced in the sound axilla, carried obliquely across the front of the chest, 
over the seat of fracture (a compress being interposed), down the back of the 
arm, beneath the elbow, and over the front of the chest to the place of begin- 
ning. From this point the roller is continued through the axilla of the sound 
side, across the back to the seat of fracture, down in front of the arm to the 
elbow, and then across the back to the sound axilla; from which it starts 
anew over the fracture, repeating the turns first made, and in the same order, 
thus forming two triangles,—one in front and one behind the body. The 
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roller is terminated by making a few spirals of the arm and the chest. (See 
Fig. 666.) 


Fia. 666. Fie. 667. 


The third roller of Desault. Fox's ring, sling, and pad. 


This dressing, when accurately applied, is capable of effecting very satis- 
factory cures ; but, in consequence of its complexity, and its liability to become 
deranged, it is fast falling into disuse. Professor Gibson, in order to prevent its 
displacement, was in the habit of brushing over the rollers a coating of starch. 

Fox’s.—In 1828, Dr. George Fox introduced into the Pennsylvania Hospital 
a very simple apparatus, which has had a wide-spread popularity among 
American surgeons. It consists of a ring, a sling, and a pad. (Fig. 667.) 
The ring is made of muslin or chamois, well stuffed with cotton or hair, and 
large enough to encircle the arm at the shoulder. The sling is made of stout 
muslin, and should receive the elbow, extending up the arm four inches, with 
two broad tapes of linen webbing, one of which is attached to the upper and 
the other to the lower part of the elbow piece. The wedge-shaped pad must 
be large enough to fill up the axillary space, and may be prepared of twilled 
muslin, well stuffed with hair, and with wide tapes connected to the angles 
of its thick end. 


Fig. 668. Fie. 669. 


Front view of Fox’s apparatus for fractured clavicle. Posterior view of Fox’s apparatus. 


In the application of this dressing the ring is to be slipped over the arm of 
the uninjured side, and the pad placed in the axilla of the fractured side and 
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there maintained by tying the tapes into the ring. The arm is next placed in 
the sling, and the wrist suspended to the ring by the front tapes, after which 
the elbow, being carried upward and backward, must be also secured to the 
ring by the tapes attached to the upper and lower parts of the posterior 
portion of the sling. (Figs. 668, 669.) Cotton should be placed between the 
skin and the tapes, in order to prevent excoriation. The simplicity of this 
apparatus of Dr. Fox’s is calculated to give it great acceptance with the 
profession. It has the sanction of many eminent names, has been in constant 
use in the Pennsylvania Hospital for over forty years, and still retains its 
popularity there. In the treatment of fractures located at the acromial or 
the sternal end of the clavicle, I know of no apparatus which yields more 
satisfactory results. In those involving the body of the bone, it is incapable, 
in common with all others, of effecting a perfect cure. 

Professor Hamilton employs a dressing which operates very much as does 
that of Dr. Fox. It consists of an axillary pad, a sling, and a roller. The 
pad is placed in the axilla, the sling passed under the arm and the elbow of 
the affected side, and its ends tied over the shoulder of the opposite side, the 
arm being afterwards bound to the body by circular turns of the roller. 

Levis’s.—Dr. Levis, in 1856, devised a modification of the Fox apparatus, 
by which the ring is omitted, and a strap substituted for it, which passes 
across the upper part of the back and shoulders. It is very quickly applied. 
Figs. 670, 671, and 672 will sufficiently explain the application of the dressing. 


Fie. 671. 


Fie. 670. 
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Pad, sling, and strap of Levis’s clavicle apparatus. Front view of Levis’s apparatus adjusted to a patient, 


In the use of any appliance in which the axillary pad is employed, it 
should not be forgotten that undue pressure may be made upon the axillary 
nerves and blood-vessels. Paralysis has followed its use. Hamilton has cited 
a case of this kind, and also Parker of New York. When the arm is on a 
line with the side of the body, the nerves are least exposed to pressure. 
When the fracture is near the acromial end of the bone, the case may be 
satisfactorily treated by the four-tailed sling, which can be quickly pre- 
pared by taking a piece of muslin, seven inches wide and two yards long, 
and slitting it down from each end, leaving the centre intact for twelve 
to fourteen inches, in which a small opening should be cut. In its applica- 
tion the arm must be flexed and the hand laid upon the opposite clavicle. 
The opening in the centre of the sling receives the point of the elbow; the 
arm is next to be pushed well upward and backward, and the lower tails of 
the sling brought up, the anterior one beneath the arm, over the breast and 
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the opposite shoulder, the posterior one across the back, and the two secured 
together. The upper tails are next carried round the arm and body, and tied 


Fria. 672. 


VS 


Posterior view of Levis’s apparatus adjusted to a patient. Posterior eight for fractured clavicle. 


together on the opposite side of the trunk. Dugas employs a triangular 
sling of muslin, having a strip of roller, three yards in length, sewed to each 
angle. The sling is placed under the arm, extending from the elbow to the 
wrist, and the strips are fastened over the shoulder of the sound side and 
around the body. The apparatus forms a secure dressing. 
Figure-of-eight—Thus far we have been speaking of such appliances as act 
chiefly upon the elbow; but there are others which are intended to operate 
on both the elbow and the shoulder, in order to carry out the indication of 
moving the latter backward. The figure-of-eight bandage is so designed. (See 
Fig. 673.) In its application a pad is placed in the axilla of the injured side, 
and a roller is passed alternately about the shoulders so as to draw the 
scapule towards each other, after which the flexed arms are pinioned, by 
a second roller, to the front and sides of the chest. This dressing had at 
one time a number of advocates, among both the French and the English. 
Another of the same class is the apparatus of Brasdor, consisting of shoulder- 
straps of stuffed chamois skin, fastened to back-pieces of cloth or leather, 
which could be drawn together either by lacing or by buckles. After the 
application of the apparatus, the arm was to be placed in a sling. 


Treatment in the Recumbent Position—This method was sanctioned by 
' Hippocrates, Celsus, La Notte, Flajani, Dupuytren, Lizars, Dorsey, Post, 
and others, and came into use in consequence of the unsatisfactory results 
obtained by the plans which were commonly employed. Dr. Edward Harts- 
horne* published an exhaustive paper on the advantages of this position in 
the treatment of fractured clavicle. The patient is to be placed upon a hard, 
unyielding mattress, with the arm and forearm of the injured side flexed and 
placed across the chest, the hand touching the opposite shoulder. In this 
position the inferior angles of the scapula move forward, and the superior 
or glenoid angles backward, the weight of the body upon the lower angles 
keeping them permanently in this position. The head must be placed on a 
low pillow, with the chin slightly depressed, so as to flex the sterno-cleido- 
mastoid muscles and thus allow the sternal fragment to descend. We have 


* Pennsylvania Hospital Reports, 1869. 
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in the supine position all the conditions necessary for a proper reduction of 
the fracture; and it is interesting to see how instantaneously all deformity 
disappears the moment such a position is assumed. When the patient is docile 
and obedient, willing to co-operate with the surgeon to the fullest extent, and 
in hospitals where a careful and constant surveillance can be exercised over 
the inmates, this plan may be adopted for a short time, or until a certain 
amount of reparative material has formed about the fracture and the tend- 
ency to displacement has in some measure diminished, when some form of a 
walking apparatus may be substituted. Beyond this the recumbent position 
is scarcely practicable. It is impossible, as a rule, in a fracture like that of 
the clavicle, and involving so little disability, to compel a patient to remain 
fixedly in one position; and even where there is a willingness to do so, there 
are unconscious movements made in sleep which cannot well be controlled. 

With these difficulties to be overcome, together with the fact that the de- 
formity attending other methods of treatment, in which a larger liberty is 
allowed, detracts very little from either the strength or the usefulness of the 
limb, it is not probable that the recumbent position will ever become very 
popular or general. 

In summing up this whole subject, it may be said that we have, at best, 
the choice of imperfect appliances for the treatment of fractured clavicle, and 
that no single apparatus can be used in every case to the exclusion of all 
others. There are three appliances, however, which, with few exceptions, 
will enable the surgeon to accomplish the most satisfactory results, namely, 
the Velpeau bandage, the Fox apparatus, and adhesive plaster. In fracture 
of both clavicles, the posterior eight bandage or the Brasdor apparatus will 
form the best dressing. 


Fractures of the Scapula. 


Fractures of the scapula are not by any means common: the richest. cab- 
inets furnish only a few specimens. Malgaigne states that of the 2358 fractures 
admitted into the Hotel-Dieu, only 4 were in this bone. Lonsdale, according 
to the same author, found 18 among the 1901 fractures treated at the Mid- 
dlesex Hospital. Hamilton has seen 8 cases, and I have met with the injury 
four times. The facts that the scapula is covered with large muscular masses 
of flesh, and that it moves freely over the surface of the chest, sufficiently 
explain the infrequency of the fracture. Of the 8667 fractures treated in the 
Pennsylvania Hospital during a period of forty-four years, 82, or less than 1 
per cent., were fractures of the scapula. The following table, comprising 54 
of these cases, exhibits some interesting points in connection with this injury : 


Position of the Fracture. Kind of Fracture. 
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Any portion of the bone may be fractured, as the body, the angles, the 
processes, the neck, or the spine. The injury is usually the result of violence 
directly applied; but I have seen the accident follow a fall upon the arm, 
the force being transmitted to the scapula. South thinks that these fractures 
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are usually produced in this way. This, however, does not accord with the 
opinions of other surgeons. <A case is reported by Dr. Heylen of a fracture 
of the scapula from muscular action alone. Malgaigne, however, doubts the 
verity of the diagnosis. i 

Fractures of the scapula are either complete or incomplete. They may be 
simple, compound, comminuted, or stellated. Notwithstanding the muscu- 
lar case in which the bone lies, the displacement in most instances of the 
injury is well marked. 


Fractures of the Body and the Angles of the Scapula.—A specimen of fracture 
involving the posterior angle of the scapula is in the Mitter collection of the 
College of Physicians of Philadelphia. The line of fracture commences on 
the upper border of the scapula and- passes through the spine, terminating 
some distance below in the fossa infra-spinata. (Fig. 674.) The existence 

of the fracture has been dis- 

Fie. 674. credited by some surgeons. 

This specimen, however, is 
quite familiar to Philadelphia 
surgeons. In the Middlesex 
Hospital museum there is a 
specimen, figured in Holmes’s 
Surgery, in which the frac- 


Fig. 675. 


Fracture of the posterior angle of thescapula. Miitter : Transverse fracture through the body, 
collection.—Hamilton, or fossa infra-spinata. 


ture passes through the upper part of the glenoid cavity, and, running in 
a zigzag direction across the fossa supra-spinata for a short distance, divides 
into several radiating fissures. 

Malgaigne alleges that fractures of the body of the bone are most com- 
monly situated above the spine. Hamilton, on the contrary, places them 
below the spine (Fig. 675); and this accords with my own observation. In 
three specimens of this injury belonging to the museum of the University 
of Pennsylvania, such is the situation of the fractures. 

Symproms.—W hen the spine is involved, on account of its superficial posi- 
tion, any break in its continuity may be determined by passing the fingers 
over the surface of the bone, or by seizing it between the thumb and finger 
of each hand and pressing in opposite directions. If the body below the 
spine is broken, mobility and crepitation may be ascertained by grasping the 
inferior angle with one hand and moving it back and forth, while with the 
other the shoulder is fixed. Some deformity may be expected where the 
- separation is complete, and also pain, especially when the arm is carried for- 
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ward, as the teres major muscle, by such a movement, tends to drag the 
broken fragments in the same direction. The shoulder is always more or less 
disabled. Malgaigne directs carrying the forearm behind the back, and raising 
the hand as much as possible, a position which makes the posterior border 
of the scapula very prominent and reveals any defect in its edge. When 
the fracture is above the spine of the scapula, the posterior angle will be the 
most accessible point to seize in order to determine the existence of crepitus 
and undue motion. When the lower angle is broken, there can be no diffi- 
culty in forming a diagnosis, as we have this portion of the bone so entirely 
under our observation. 

Proenosis.—The gravity of this fracture depends upon the amount of 
damage done to the soft parts, the degree of comminution, and the shock 
which may have been communicated to the organs of the chest. When the 
injury is a gunshot one, there may follow abscesses, necrosis, and stiffness of 
the arm. It is under such conditions that resection of portions of the bone 
become necessary ; and the operation was frequently performed during the 
War of the Rebellion. When, however, it is a simple fracture, union takes 
place generally with some overlapping. As to this overlapping, there is 
nothing uniform; sometimes the lower and sometimes the upper fragment is 
in front. The displacement is probably due to the direct influence of the 
force, rather than to muscular action. 

TREATMENT.—While great differences of opinion prevail among surgeons 
as to the proper dressing, there is one point upon which all agree, namely, 
that of giving fixation to the scapula; and this involves the entire quietude 
of the arm. After making a proper adjustment of the fracture, a broad strip 
of adhesive plaster should be applied across the scapula, extending from the 
spine to within four inches of the sternum, taking care to press it well down 
along the anterior and posterior border of the bone before the portions in front 
of and behind’ the chest have been attached. Then place the arm in a Fox 
apparatus, and allow it to hang vertically along the side of the body, at the 
same time lifting the elbow by securing the straps to the ring on the opposite 
shoulder. To prevent the arm from being carried away from the side, a few 
turns of a roller around the arm and body should be applied, or the same 
end may be secured by surrounding the arm and chest with a broad strip of 
muslin, which can be fastened with pins. The vertical position of the arm 
is the one which gives relaxation to both the teres major and rhomboideus 
muscles, and conduces most to the quietude of the fragments. I am aware 
that sometimes we will be foiled in effecting a satisfactory adjustment by 
strictly conforming to anatomical indications: where this is the case, the arm 
should be placed in any position which will best conduce to the apposition 
of the fragments, whether it conflict with anatomical teaching or not. 


Fractures of the Acromion.—It will be seen by reference to the table on a 
previous page that fractures of the acromion process are more common than 
those of the body of the scapula. In Lonsdale’s cases they were equal. The 
exposed situation of this portion of the bone would seem to render it peculi- 
arly vulnerable. That its fracture does not occur oftener is doubtless due to 
the mobility of the shoulder. The causes producing the fracture are such as 
act either from above, as when some heavy object falls upon the shoulder, or 
from below, as when the head of the humerus is forcibly driven upward. 
The tardy consolidation of the epiphyseal extremity of the acromion process 
with the other portion of the bone has doubtless led to many errors in diag- 
nosis, by a separation of the diaphysis being mistaken for fracture. I have 
frequently noticed in the process of boiling bones for the preparation of skele- 
tons that the cartilaginous bond was present, and the tip of the process often 
detached, even in bones which appeared to be those of persons well advanced 
in life; and I think, after a careful examination of cabinet and other specimens 
of supposed acromial fractures, that the statement of Fergusson, that “such 
accidents are rare,” will be found to be correct. 
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The position of the fracture varies. It may be in front of or behind the 
acromio-clavicular junction, or (Fig. 676) it may extend into the articulation. 
Sir Astley Cooper describes an instance of the latter 
condition attended with a luxation of the clavicle; Fic. 676. 
and a similar case came under my own notice. 

Symproms.—I'he symptoms which indicate this 
fracture are pain, flattening of the shoulder, deform- 
ity, great disability of the arm, unusual mobility, and 
crepitus. The pain is intensified by moving the arm. 
The rotundity of the shoulder is diminished by the 
weight of the upper extremity dragging the acromion 
fragment downward through the attachment of the 
deltoid muscle. A finger passed over the seat of in- 
jury will detect the irregularity, and may be pressed 
between the fragments, and if the break is posterior 
to the acromio-clavicular articulation there will fol- 
low a deformity resembling that resulting from frac- ‘ 
ture of the i HN end of the clavicle, the shoulder Cn Mstecigne. 
dropping downward, inward, and forward. 

When the break extends into the acromio-clavicular joint, the end of the 
clavicle will rise up and form a prominence over this part of the shoulder. 
The head will be inclined to the injured side, and the patient will support 
the arm with the opposite hand. Crepitus may be felt by placing one hand 
over the summit of the shoulder, and with the other forcing the arm up- 
ward and rotating it quickly. Discoloration will usually be present, though, 
as in other fractures, it may not appear until some time after the accident. 

This injury has been mistaken for luxation of the humerus. An error of 
this kind is inexcusable. In luxation the acromion process is salient and 
sharply defined ; in fracture it is flattened. In luxation the elbow stands off 
from the body ; in fracture it lies close to the side. In luxation the bone once 
reduced so remains; in fracture, though the deformity disappears when the 
head of the humerus is pushed upward, it immediately reappears when the 
support is withdrawn. 

Proagnosis.—In most cases the union will be ligamentous, forming a false 
joint. Bichat and Arrard had each a case, in which the union was osseous, 
as stated by Malyaigne. In these it is probable that the fragments were not 
entirely detached. Although the extremity of the acromion receives some 
blood-vessels from the acromial branch of the thoraco-acromial artery, its 
nutrition, when broken, must be very defective. Malgaigne says that, with 
a single exception,—one in the Dupuytren Museum,—the little nodules of 
bony matter which form about these fractures are always confined to the 
upper fragment. The movements of the arm, after repair has taken place, 
are not materially impaired, although the power to elevate the limb is very 
slowly regained. 

TreaAtTMENT.—There are two methods of treatment, one by position, and 

the other by retentive dressings. The first, known as that of Delpech, con- 
gists in placing the patient on his back, carrying the arm directly away from 
the body, and supporting it in this position upon a pillow. This posture 
completely relaxes the deltoid muscle, which otherwise tends to pull the de- 
tached fragment from the spine, and favors a very accurate adjustment. The 
only objection to this plan is that which is urged against the treatment of 
fractured clavicle by position, namely, inability to enforce the requisite quiet 
for a period sufficiently long to secure union. If the patient is not willing 
to endure this kind of confinement, then the Velpeau bandage, with the arm 
placed vertically along the side of the body, will be found best suited to the 
case. By this plan the head of the humerus being pushed up becomes a 
splint for the support of the acromion process. When the fracture passes 
through the acromio-clavicular articulation, or behind it, we have a condition 
of things not unlike that which iv.lows a broken clavicle, and we may resort 
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either to this last bandage or to the Fox apparatus, consisting of the ring 
and the sling, either with or without the axillary pad. After a period of 
five weeks the dressing may be laid aside and the arm carried in a sling for 
two weeks longer. 


Fracture of the Coracoid.—This fracture is exceedingly rare, but a suffi- 
cient number of examples are recorded to place its existence beyond a doubt. 
A very well marked specimen is in the possession of Prof. John Neill, of this 
city. (Fig. 677.) In the collection formerly belonging to Prof. Charles Bell 

Gibson there was a similar specimen. 
Fig. 677. Hamilton records one in the possession of 
Dr. Mussey, and another in the museum 
of the Massachusetts Medical College. I 
attended a patient in the winter of 1876 
who, after a severe injury to the shoulder, 
presented the signs of this fracture. One 
year after, | had the opportunity of verify- 
ing my diagnosis, by finding the process 
quite prominent, from the length of the 
connecting bond. As the humerus had 
been dislocated in this instance, I have no 
doubt the fracture was caused by the head 
ef the bone. Produced as the fracture 
Fracture of the coracoid process of thescap- usually is by severe and direct violence, it 
baat ee Ne woe Fromaspecimen i. frequently associated with other injuries, 
both to the bone and to the soft parts, which 
render the accident one of the most serious character. Of this nature was 
the case related by Duverney,* in which the neck of the scapula and several 
ribs were found broken in a man who died after a fall, apparently in conse- 
quence of the formation of a large axillary abscess. South}? mentions a 
coracoid fracture accompanied by an ineomplete luxation of the humerus 
and a fracture of the olecranon process of the ulna. Another of a similar 
kind is given by Holmes.t Boyer also speaks of a fatal case, which was 
caused by the damage done to the soft parts.§ Erichsen|| mentions a specimen 
in the University College museum, in which, in addition to a fracture of the 
coracoid, there is a fracture extending though the glenoid cavity, with a 
third through the base of the acromion process of the scapula. Hamilton 
thinks he has met with two cases of eoracoid fracture, and Flower likewise 
with two. Bryant** has seen one case, in a girl fifteen years of age. . 

Symproms.—The signs of this injury are pain, preternatural mobility, and 
crepitus. If the examination is made early,—before much swelling exists, 
—the coracoid process can be readily touched with the finger, and if, while 
the digit is in contact with the bone, the humerus be moved upward and 
downward, the process, if detached, will be found to follow the movements 
of the arm, and not those of the seapula, in consequence of its connection 
with the coraco-brachialis and biceps muscles. The crepitus may also be 
felt during these manipulations. 

The displacement will depend on the seat of fracture. If it is in front of the 
attachment of the coraco-acromial and coraco-clavicular ligaments, the tip of 
the process may be drawn somewhat downward by the conjoined action of 
the pectoralis minor, coraco-brachialis, and the short head of the biceps mus- 
cles. (Fig. 678.) If the fracture is within the limits of these ligaments, the 
process will either remain suspended between the ligamentous and muscular 
attachments, or be carried forward, leaving a considerable gap to be filled up 
by fibrous material, as in the Neill specimen. 


* Malgaigne’s Treatise on Fractures and Luxations, Packard’s trans., p. 412. 

+ Chelius’s Surgery, vol. i. p. 601. { System of Surgery, vol. ii. p. 775. 
General Archives of Medicine, 1840, vol. vii. p. 364. || Surgery, vol. i. p. 350. 
Holmes’s System of Surgery, vol. ii. p. 775. ** Surgery, p. 843. 
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Proenosis.—This will depend upon the amount of damage sustained by 
other parts. When the organs of the chest have been severely concussed, 
or the contents of the axillary space much 
injured, or the soft parts extensively Fra. 678. 
contused, a fatal termination will not be 
improbable. If, however, it is simply a 
fracture of the process, without other com- 
plications, recovery may be confidently 
expected, and with a useful arm. The 
union will be fibrous, not osseous. The 
dissection of Bransby Cooper’s case,* the 
specimens in the Dupuytren Museum, and 
the scapula in the possession of Dr. Neill, 
all establish this condition; most prob- 
ably the same kind of union existed in 
the case recorded by Hamilton,} in which 
the process was seen to follow freely the 
motions of the arm. 

TreatTMENT.—If the elbow is carried ; 
backward, and then lifted, with a view down ny the pectoris ainon cornonbrachialin 
to gain for the process the direct support and the shurt head of the biceps muscles. 
of the head of the humerus, the tension . 
of the coraco-brachialis and biceps muscles will tend to displace the de- 
tached fragment. If the arm is carried across the chest, and so maintained, 
these muscles become relaxed, but the support of the head of the bone is 
lost; and hence the position which meets the demands of such a case is 
the vertical one, with the arm flexed, and either placed in the Fox apparatus 
or secured by a Velpeau bandage. 


Fractures of the Neck and of the Glenoid Cavity of the Scapula—The term 
neck of the scapula has two significations, according as it is viewed ana- 
tomically or surgically. The anatomical neck is the constricted part which 
supports the glenoid cavity. I know of no 
fracture of this portion of the bone, except Fia. 679. 
the case referred to by Professor Spence,t of 
Edinburgh, which, however, was only partial, 
the whole of the glenoid cavity not being 
detached. The surgical neck includes the 
coracoid notch, and the existence of a frac- 
ture through this part of the bone, detaching 
the coracoid process with the articulating 
cavity, is established beyond alldoubt. (Fig. 
679.) Sir Astley Cooper claims to have had 
three cases. Duverney saw one, which was 
verified by dissection. Packard met with 
one case, in a little girl two and a half years 
old. Among 6485 cases of fracture treated 
in the Pennsylvania Hospital, one is recorded 
as a fracture of the neck of the scapula, 
though not verified by dissection. Dugas, 
of Georgia,§ reports two cases. When such 
a fracture exists, it is generally found asso- ETE Asati bho: Yortoens: ioe 
ciated with a like injury to the body of the 
scapula. Flower|| mentions one case in the museum of Guy’s Hospital, and 
a second in the museum of the Royal College of Surgeons, and Duverney{ 
supplies a third. 

* Sir Astley Cooper on Fractures and Luxations, p. 380, American edition. 

+ Fractures and Luxations, p. 212. 

{ Edinburgh Medical Journal, 1863. % Southern Medical and Surgical Journal, vol. xv. p. 1859. 


|| Holmes’s Surgery, vol. ii. p. 776. { Treatise on the Maladies of Bones, 1751, vol. i. p. 227. 
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Fractures may extend through the glenoid cavity, either riving it into pieces 
(Fig. 680) or chipping off a portion of its margin. Malgaigne has shown 
that this injury to the articulating cavity, when accompanied with luxation 

of the humerus, presents the same phenomena as frac- 

Fia. 680. ture of the neck of the scapula; and it is highly prob- 

&. able that the former injury has sometimes been mis- 

taken for the latter. Fracture of the neck must be the 

result of direct and concentrated violence. Mr. May, 

of England, gives one case—that of a lady—in which 

it was produced by muscular action alone,—in the effort 

of placing a necklace over the shoulder. If such was 

really the case, it could only be explained by a diseased 

condition of the bone. Fracture of the glenoid cavity 

may be produced by the head of the humerus being 
forcibly driven against its surface. 

Symproms.—There will be a loss in the rotundity of 
the shoulder, with unusual prominence of the acromion, 
caused by the sinking of the humerus and by the con- 
traction of the coraco-brachialis and the short head of 
the biceps muscle. The arm will be correspondingly 
increased in length. The degree of flattening and the 
‘ elongation of the limb will be influenced by the extent 
Stellate fracture of the to which the coraco-acromial and clavicular ligaments 
Erenold cavity of the seay” — Harticipate in the injury. If not torn, they will be 

competent to suspend the neck and resist the falling of 
the arm; but if torn, the elongation will be increased. Ifthe hand is placed 
upon the acromion, and the limb raised up and rotated, crepitus will be felt, 
the coracoid process will be found to follow the movements of the arm and 
not those of the scapula, and the head of the humerus may be discovered in 
the axilla. The close relation of the axillary nerves and blood-vessels to the 
neck of the scapula exposes them to injury: in the three cases reported by 
Dugas the fracture was followed by complete paralysis of the limb, and by 
interruption to the circulation through its arterial trunks. Looking at the 
injury from a purely anatomical point of view, these last symptoms would 
seem to be almost a necessary sequence. 

There are some symptoms which are common to this fracture and to 
luxation of the humerus, such as undue prominence of the acromion and 
flattening of the deltoid. The distinction may be established by pushing the 
arm upwards, when the deformity will readily disappear, but will reappear as 
quickly, if the case is one of fracture, whenever the support is withdrawn. 

There is, however, a condition in which both fracture and luxation are 
present,—as when a portion of the rim of the glenoid cavity is split off and 
the head of the humerus glides into the axilla. Under such circumstances, 
if the bone is restored, it will immediately slip back into its unnatural posi- 
tion upon withdrawing the support of the hand. In this respect the frac- 
ture resembles a fracture of the neck of the scapula; but if it is remembered 
that in the latter injury the coracoid process moves with the arm, while in 
the former it remains fixed, the distinction will be apparent. 

Fracture of the neck of the humerus is not likely to be confounded with 
fracture of the neck of the scapula, as in the former the rotundity of the 
shoulder is not lost, while in the latter it is very markedly flattened. 

TREATMENT.—The humerus must be-made to act as a splint. By pushin 
it upward and outward the neck of the scapula will be carried to the body 
of the bone, and in order to maintain the parts in position, a thick, wed 
shaped pad, five inches long and three inches wide, must be placed in the 
axilla, and the arm suspended in a sling and made fast to the body by a roller 
or a broad bandage; should the sling and bandage prove uncomfortable, 
they may be substituted by a Velpeau dressing. At the end of four weeks, 
passive movement must be made, in order to establish the functions of the joint. 
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Fractures of the Humerus. 


Fractures of the humerus may be divided into three general varieties, 
namely, fractures of the upper extremity, fractures of the shaft, and frac- 
tures of the lower extremity. 

Fractures of this bone are among the most common surgical injuries. 
Malgaigne* says that out of a total of 2358 fractures, 317 were of the humerus. 
Of 8667 fractures received into the Pennsylvania Hospital, 968 belonged to 
this bone. In 663 of these cases, 576 occurred in males and 87 in females; 
and in 529 instances in which the side was noted, 248 were on the right and 
281 on the left side. 

The largest number of cases of this fracture occur between the ages of ten 
and twenty, and the next largest, between twenty and thirty years of age: 
in the 663 cases above noted, 180 were met with in the first and 119 in the 
second decade. After the fortieth year, the number diminishes rapidly. 

This does not correspond with the statement of Malgaigne, who -alleges 
that their frequency increases up to sixty years of age, the largest number 
being between the ages of forty and sixty. Between sixty and eighty, as 
stated by the last-named author, the injury occurs with almost equal fre- 
quency in each sex. 

The largest number occur during the winter months, a fact to be explained 
by the presence of ice and the frozen condition of the ground rendering the 
footing less secure. 

We shall consider these injuries according to the divisions already named. 


Fractures of the Upper Extremity of the Humerus, 


By fractures of the upper extremity we mean all those which occur above 
the insertion of the latissimus dorsi and teres major muscles, These may 
be subdivided into those within the capsular ligament,—intra-capsular,—and 
those without,—extra-capsular. 


First. Intra-capsular Fractures—These may traverse either the head or 
the anatomical neck of the bone. When the head is broken, it is generally 
due to a gunshot injury,—a ball, shot, fragment of shell, or some other missile, 
penetrating the joint and not only producing a compound fracture by the 
presence of an external wound, but also often comminuting the bone. Such 
a fracture may occur, however, from the direct application of force to the 
shoulder, or even from force applied at the elbow or the hand, driving the 
head of the humerus violently against the glenoid cavity. 

Diaenosis.—If there is an external wound, the nature of the injury may 
be determined by exploration with the finger or the probe. If no such wound 
exists, our diagnosis is a matter of inference rather than of certainty. 

' Proanosis.— When such a fracture takes place, the fragments, if commi- 
nuted, become necrosed, and may be discharged—after a long time—through 
the external wound, if one exists. 


Fractures of the Anatomical Neck.—Although fracture of the anatomical 
neck is by no means a common accident, yet a sufficient number of cases are 
recorded to establish the reality of the injury. The line of separation is 
usually through the slight constriction or groove which separates the head 
from the tubercles, and falls, therefore, within the boundary of the insertion 
of the capsular ligament. (Figs. 681, 682.) 

_ When the fracture is thus situated, the fragments never become united. 
The head of the bone lying loose in the joint and cut off from its blood- 
supply, we might expect that it would inevitably die, and, by causing inflam- 
mation and suppuration, be ultimately discharged. Yet, as stated by Gurlt,+ 
there are no well-attested cases in which the head became a sequestrum and 


* Treatise on Fractures, Packard’s trans., p. 414. 
+ Gurlt on Fractures, vol. i. p. 745 (c). 
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was expelled from the articulation. The probability is that when thus sepa- 
rated it will become atrophied through the combined influences of attrition 
with the other fragment and of contact 

Fia. 681. with the synovial fluid of the joint. 
Asinintra-capsular fractures of the hip- 
joint, so in similar ones of the shoulder 
there may be impaction; that is, the 
upper fragment, or the head, may be im- 
Fic. 682. pelled into the cancellated tissue of the 
me lower fragment and be inseparably in- 
tercalated, as shown by Robert William 
Smith, of Dublin, in his valuable work 
on Fractures in the Vicinity of Joints. 
So deep may it be driven into the lower 
fragment as to split off one or both of 
the tuberosities. Fig. 683 represents 
an impacted fracture within the capsular 

ligament. 

Symproms.—The existence of an intra- 
capsular fracture must, in the very 
! nature of things, be very difficult to 

Fracture through the —_‘Intra-capsularfracture diagnose. The presence of pain in the 
Lee ecrast Beck of the rus Malgaigue joint after a direct injury, loss of mo- 
tion, indistinct crepitus, and the undis- 

turbed relation of the different bony prominences about the articulation, 
without the evidence of any other fracture or displacement, constitute suf- 
ficient grounds for surmising the existence of the injury. In this enumera- 
tion of symptoms it is assumed that there has been no displacement of the 
fragments. Lf, however, the shaft of the bone should be drawn 
somewhat inward, as would most likely be the case, by the 
action of the pectoralis major, latissimus dorsi, and teres major 
muscles, or still more likely by the force which produced the 
fracture, then the end of the lower’ fragment might be felt, 
provided the swelling was not too great. A prudent surgeon, 
however, would not pronounce with too much certainty on 
the existence of this fracture. 

When impaction exists, the nature of the accident is less ob- 
scure. The partial disappearance of the head, through its being 
buried in the upper part of the shaft, must leave a vacancy in 
the joint, and hence the shoulder becomes somewhat flattened, 
the acromion slightly less prominent, and beneath it there 
will be an appreciable hollow. For the same reason the arm 
will be shortened, and if the fingers be pressed from the axilla 
against the head of the bone while the arm is raised, the 
change in the size of the head of the humerus may be detected. 
Should the impaction break off a tuberosity, crepitus will be 
present, and may be recognized by placing one hand over the 

joint and with the other rotating the arm. Robert Smith* 
oT umene records a case of intra-capsular fracture in which the head of 

the bone was reversed, the cartilaginous surface being turned 
down and driven deeply into the cancellated structure of the lower fragment, 
and the broken surface directed upward towards the glenoid cavity. The 
broken surface of the upper fragment had become rounded so as to simulate 
the spheroidal form of the cartilaginous surface. In this case both tuberosities 
were broken. .Nélaton furnishes two such cases; and a similar one was 
in possession of Dr. Pope, of St. Louis. Hamiltont is disposed to regard 
these cases as the result, not of fracture, but of inflammatory softening and 


* On Fractures in the Vicinity of Joints, p.199. | { Elements of Surgical Pathology, vol. i. p. 307. 
} Fractures and Luxations, p. 218, 
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ulceration, in which view Prof. John Neill coincides. Certainly no such 
explanation will account for the case furnished by Robert Smith, in which 
fracture of the tuberosities existed. When inflammatory disease attacks the 
bone within the capsule of the joint, the head and not the neck generally 
suffers. As to the revolution of the head, either violence or muscular action 
would be quite sufficient to produce the change. 

I have in my possession a fracture of the anatomical neck of the humerus 
in which the head has made a partial revolution, the cartilaginous surface 
looking inward, and I am quite confident that the displacement was produced 
by the long tendon of the biceps forcing the head in that direction as the 
shaft of the bone was drawn upward and outward. 

Proenosis.—lIf the fracture passes entirely through the anatomical neck of 
the bone, severing the head from all connection with the lower fragment, union 
will not take place ; the upper fragment will lie loose in the joint and become 
wasted, since it is deprived of all blood-supply. If, however, separation is 
not complete, or if some fibres of the capsular ligament still serve as a 
bond, consolidation is possible. Sometimes the fracture extends beyond the 
limits of the capsular ligament,—partly within and partly without: in such 
cases we may expect bony union to follow. <A like favorable result will 
occur when the head is impacted in the spongy tissue of the lower fragment. 
In these cases it is the lower fragment which furnishes the reparative 
material. 

TREATMENT OF INTRA-CAPSULAR FRactuRES.—In compound comminuted 
fractures of the head of the humerus, such as are produced by shot wounds, 
two courses of treatment are open to the surgeon, namely, excision and ex- 
pectancy. In exceptional cases the latter may be adopted with propriety, 
—that is, when the comminution is confined strictly to the head of the bone, 
not extending beyond the limits of the anatomical neck. After suppuration 
is once established, the necrosed fragments may be picked away and the 
ease do well. When, however, the lesion extends into the tuberosities and 
the upper end of the shaft, excision will be the proper course: the dangers 
which attend a prolonged suppuration under the expectant plan of manage- 
ment are too great to warrant its adoption. Whatever plan of treatment is 
pursued, the arm should be brought to the side, the forearm flexed across the 
chest, and an external concave splint applied, capping the shoulder and ex- 
tending to a point three inches above the elbow, both splint and arm being 
fixed in position by a broad bandage or a roller passed round the body, and 
the hand supported in a sling. When the fracture extends through the 
anatomical neck of the bone, the shaft must be carried up to the head of the 
bone and there retained. This is best accomplished by placing a small 
wedge-shaped pad in the axilla, with the base above, applying the external 
concave splint in the summit of the shoulder and outer part of the arm, and 
securing all by a Velpeau bandage. 


Second. Extra-capsular Fractures.—These may be either impacted or non- 
impacted. The varieties to be considered are the following: 1st, fractures 

of the great tuberosity ; 2d, separation of the epiphysis,—the epiphysis con- 
sisting of the head and tuberosities ; 3d, fracture of the surgical neck. 


Fractures of the Great Tuberosity—Such fractures are the result, usually, 
of direct force, or of force applied when the arm is along the side of the body. 
A portion of the head may be detached with the tuberosity. Robert Smith, 
Sir Astley Cooper, and Hamilton furnish examples of these fractures. 

Symuproms.—If the tuberosity is entirely detached, it will be drawn back- 
ward by the conjoined influence of the supra-spinatus, infra-spinatus, and 
teres major muscles, and the lower fragment or the shaft of the bone will 
be carried inward by the subscapularis and forward by the pectoralis major 
muscle, producing what is regarded by Malgaigne as a form of luxation. 
As the tuberosity contributes in some degree to the rotundity of the joint, 
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this feature of the shoulder will be measurably lost, and the acromion will 
become correspondingly prominent. The shaft and the tuberosity being 
drawn in opposite directions, the articulation will be increased in breadth, 
and, if the swelling is not too great, both the head of the bone and the tu- 
berosity may be felt,—the first near the coracoid process, and moving when 
the arm is rotated, the second some distance back, and not responding to 
such movements,—while between them a depression may be discovered. The 
patient will be unable to raise the arm to any considerable extent, or to 
rotate it outward, and severe pain will be experienced when it is moved. 
Should the line of fracture traverse the insertion of the muscles on the 
dorsum of the scapula, the tuberosity may not become entirely detached 
from the bone, in which event the symptoms detailed may not be present. 
Under such circumstances the diagnosis would be necessarily rendered less 
certain. 

Proenosis.—The difficulty in securing the accurate coaptation of the frag- 
ments will render bony union improbable. Robert Smith believes that the 
parts, when much separated, are always connected by ligamentous tissue. 

TREATMENT.—The shoulder must be carried back by a posterior figure-of- 
eight roller, in order to bring the shaft to the tubercle, and the arm suspended 
in a sling, and made fast to the body by circular turns of a bandage. . 


Fracture through the Superior Epiphysis.—This fracture is confined to 
an early period of life, being seldom met with after the eighteenth year. 
It is usually produced by falls upon the shoulder, and is not unfrequentl 
mistaken for a luxation of the scapulo-humeral joint. The head of the 
bone may become completely disengaged from the shaft, or the latter, by 
its rounded extremity, may cling to the concavity of the former after the 
manner described by Professor Moore. (Fig. 684.) 

Symproms.—The signs which 

Fia. 684. indicate the existence of this 

eS fracture are loss of power in the 

limb (the arm hanging help- 
less by the side), and the pres- 
ence of a prominence imme- 
diately above the coracoid 
process of the scapula. This 
prominence, which is the upper 
end of the lower fragment, is 
not sharp and irregular as in 
fracture through the surgical 
neck of the bone, but is smooth, 
and moves with every motion 
imparted to the arm. In order 
' to obtain crepitus, it is neces- 
sary first to push the shaft of 
the humerus back, and after- 

wards to communicate to it a 

Bate rotatory movement. The sound 

Incomplete separation of Bis ‘Sl asaad of the humerus.— will be much softer and less dis- 

tinct than that which is expe- 
rienced in ordinary fractures. This accident may be distinguished from a 
dislocation by the shoulder still retaining its rotundity, and by the elbow 
not projecting to any marked degree from the side of the body. 

The treatment does not differ from that proper to fracture of the surgical 
neck of the bone. 


Fracture through the Surgical Neck of the Humerus.—This fracture may 
be located at any part of the bone, from the tuberosities to the insertion of 
the latissimus dorsi and teres major muscles. Sir Astley Cooper extended the 
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limits of this injury as far as to the attachment of the deltoid muscle. 
Under this head are sometimes included fractures through the epiphysis. 

Fractures of the surgical neck are very common accidents, 
especially in persons somewhat advanced in life, or between — Fig. 685. 
forty-five and fifty-five years of age. They are produced by 
direct violence, received when the arm is near to the chest. 
Their direction is rather transverse than oblique (Fig. 685), 
resulting, no doubt, from the diminished length of the osseous 
arches which exist near the extremity of the bone. 

Symproms.—The arm, after such an injury, is powerless. 
Any movement of the bone causes pain, sometimes of a very 
severe shooting character, and extending to the fingers, in 
consequence of the axillary plexus of nerves being injured by 
the displaced bone. The limb will usually be found shorter 
than its fellow, the degree of shortening being greatest when 
the fracture is very oblique. In comparing the length of the 
two limbs, the measurement should be made from the acromion 
process to the external condyle of the humerus. 

In addition to the above-named symptoms, there will be 
crepitus, which may be discovered by making traction upon 
the arm and then rotating it, while the shoulder is embraced \E< 
between the thumb in the axilla and the fingers on its external _ Fracture through 
surface. It sometimes happens that the lower is impelled into {P°fyeiew, peck 
the cancellated tissue of the upper fragment, especially when 
the fracture is near the connection between the epiphysis and diaphysis, 
thus making an impacted fracture, the recognition of which may be a very 
difficult matter. If after an adequate injury the arm is found disabled, 
somewhat shortened and painful, and if, in addition, a slight crepitus can 
be discovered by fixing the head of the bone while the limb is forcibly 
rotated, there will be just ground for suspecting the existence of an impacted 
fracture. 

DisPpLAcEMENT.—The displacement which follows a fracture through the 
surgical neck of the humerus is confined, when it does occur, principally to 
the lower fragment, which will be drawn inward and upward. The agents 
concerned in these two displacements are the sternal portion of the pectoralis 
major, the latissimus dorsi, and the teres major muscles. These draw the 
arm to the side or inward, while it is pulled upward by the deltoid, the cla- 
vicular part of the pectoralis major, and the coraco-brachialis, together with 
the biceps and triceps muscles. The upper fragment undergoes little change, 
but may be drawn inward by the action of the subscapularis, infra-spinatus, 
and teres minor muscles, (lig. 686.) The end of the lower fragment may 
sometimes be felt through the skin, near the coracoid process. There is a 
specimen in the museum of the University of Pennsylvania in which the end 
of the bone is united to the coracoid. Sometimes the lower fragment is forced 
outward, penetrating the deltoid muscle, an occurrence which I witnessed very 
recently. Lastly, the inferior fragment may be carried directly backward, as 
was seen in a case of Dupuytren’s. When the displacement is purely the result 
of muscular action and the fragments have slid past each other, we may ex- 
Sage the lower one to assume the upward and inward position; any other must 

e due to the impetus given by the fracturing force. In the majority of 
these fractures there is very little displacement, because the direction of the 
separation is, approximately at least, transverse, and the long tendon of the 
biceps, unless thrown from its groove, will resist the disarrangement of the 
broken pieces. 

Diaanosis.—Fractures of the surgical neck of the humerus have been 
confounded with dislocation, and when the swelling is great such an error 
is not unlikely. Some light may be thrown on the case by ascertaining the 
position of the arm at the time of the accident. If it was abducted and with 
the elbow directed away from the body, a luxation is probable; if it was close 
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to the side, a fracture. In luxation, the acromion process is more prominent 
than in fracture. In fracture, the ecchymosis is chiefly seen over the deltoid 


Fic. 686. 


CN \ 


Fracture through the surgical neck of the humerus: 1, deltoid muscle; 
2, pectoralis major, turned down from its origin ; 3, latissimus dorsi, attached 
to the humerus; 4, subscapularis muscle; 5, supra-spinatus muscle. 


prominence, being confined to this region by the attachment of the deltoid 
fascia; in luxation, it is usually found on the inner part of the arm, having 
been conducted in this direction by the pectoral and axillary fascizw. In frac- 
ture, the reduction is easily effected ; in dislocation, it is more difficult. In the 
former, there is a strong tendency to displacement after adjustment has been 
accomplished ; in the latter, no such disposition exists. In fracture, again, we 
can elicit crepitus; not so in luxation. There is a sound sometimes heard after 
severe contusions about the shoulder, when the arm is moved, which resem- 
bles crepitus. This has a synovial, thecal, or bursal origin, but it is neither 
so dry nor so rough as that from bony crepitus, and when once learned the 
distinction is not very difficult to recognize. Lastly, in fracture, when the 
head of the bone is touched and the arm at the same time rotated, no 
movement will be imparted to the upper fragment, while in luxation the 
reverse will be true. In case of impaction, of course this test will fail. In 
all these fractures the use of ether will assist us greatly in resolving any 
doubts which may exist. 

In young subjects, before the osseous union of the epiphysis and diaphysis, 
a fracture may pass through the connecting cartilage. In such a case the 
crepitus is less harsh, from the nature of the broken surfaces, and is in its 
character more like the impression received from the inflamed sheaths of 
tendons or the interior of a bursa. The other symptoms will not differ from 
those already described as belonging to fractures of the surgical neck. 

Proagnosis.—A favorable result may be confidently expected in all cases 
of simple fracture of the surgical neck, both as to the union and the useful- 
ness of the limb. Hamilton* records eleven cases of such fractures which 
he had under observation. In eight the limbs were perfect; in three there 
was deformity, but with a useful arm; and in one no union took place. My 
own experience does not furnish a single example of failure in the con- 


x 


* Fractures and Luxations, p. 227. 
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solidation, although I have occasionally seen considerable rigidity about the 
joint where severe contusion of the soft parts had been experienced at the 
time of the fracture, and which rendered the patient unable for several 
months to carry the arm to the head. 

TREATMENT OF Exrra-CAPsULAR FracturEs.—The dressing which, in my 
hands, has proved most satisfactory, consists of two splints,—one an internal 
angular (Fig. 687), and the other a piece of binders’ board, long enough to ex- 


Fia. 687. 


SS n —— apes ———————— = SS 
Author’s internal angular splint, 


tend two inches above the acromion, down almost to the external condyle, 
and wide enough to include, when moulded into shape, the outer, posterior, and 
anterior surfaces of the arm. (Fig. 688.) The fracture being 

reduced, a roller is carried from the fingers up to the shoulder. Fic. 688. 
The internal angular splint, well padded, is next placed along 
the inner side of the flexed arm, extending well up into the 
axilla, the skin of which should be protected by a pledget of 
soft, clean cotton. The binders’ board should now be well 
soaked in hot water until perfectly pliable, when, a few short 
vertical slits being made in its upper extremity, it can be 
neatly moulded to the shoulder and arm. Some cotton must 
be next placed beneath its upper and lower extremities, after 
which, with a second roller beginning at the hand, these 
splints are to be firmly bound to the arm, finishing with a 
few turns of the spica of the shoulder. The arm is now 
placed along the side of the body and lightly secured to the 
same by a strip of muslin, and finally the hand and wrist 
are to be supported in asling. The sling should not include _ 

more than the hand and the wrist, as the weight of the arm Ma pe teams 
contributes to the extension. (Fig, 689.) 

By this method the axillary wedge-shaped pad of Sir Astley Cooper is dis- 
earded. This pad was designed to act upon the lower fragment and keep it 
out, the base of the pad being placed upward. I have never seen the neces- 
sity for its use. When the arm is brought to the side, the pectoralis major, 
latissimus dorsi, coraco-brachialis, and the short portion of the biceps muscles 
are relaxed, and can have little if any influence in drawing the lower fragment 
inward. Again, it will be seen that I have directed the arm to be bound to 

_the body by a single strip, instead of by the usual roller, which is frequently 
a source of uncomfortable restraint to the patient. 

Another plan of treating these fractures, and one which has given me very 
satistactory results, is the following: first cover in the entire arm with a 
spiral reversed roller, and then mould to its anterior, outer, and posterior 
surfaces a splint of binders’ board, with a cap for the shoulder, after which 
the arm is flexed and placed against the side, with the forearm across the 
chest. It only remains to bind it to the body by a few spiral turns of a 
bandage and to support the hand in a sling. By this method the internal | 
angular splint is dispensed with, the body of the patient taking its place. 

Mr. Tyrrel, in a case of fracture through the surgical neck of the humerus, 
was obliged to carry the arm away from the body, and to maintain it so on 
a rectangular splint, in order to overcome the outward displacement of the 
upper end of the lower fragment. 
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I was obliged, under like circumstances, to resort to a similar position in 
the case of a woman whom I attended with Dr. Watson, of this city. The 
upper end of the lower fragment was 
_ Fig. 689. persistently drawn out by the deltoid 
muscle, and the deformity was only 
overcome by bringing the arm at a 
right angle with the “body, and, after 
applying the dressing, keeping it in 
this position by a pr oper support until 
the tendency to displacement passed 
away. I have seen the same deformity 
overcome by first abducting the arm, 
while in this position, and bandaging it 
firmly to the internal splint, and after- 
wards making fast the external splint, 
when the limb was brought again to 
the side. 

The union requires from four to 
eight weeks, and it is necessary about 
the fourth week to begin passive 
motion. 

eae uty oe pees Compound fractures of the surgical 

eee gs neck of the neck are to be treated as similar injuries 

elsewhere, namely, by adjusting the 
fragments, closing the external wound, and placing the arm on the splints 
alr eady described. If the wound is lar ee, some caution is necessary in regard 
to its closure. It must be carefully watched, and on the earliest evidence of 
the presence of inflammatory accumulations a free vent for their escape 
should be provided. If there is a sharp point belonging to the lower frag- 
ment, with a tendency to displacement, and provoking much irritation, it 
should be turned out of the wound and the offending portion removed. 


Fractures of the Shaft of the Humerus. 


These fractures may take place at any point between the surgical neck 
and the condyles of the bone. There is some discrepancy among authors as 
to the most common location. The lower third, in my own experience, has 
generally been the seat of fracture. 

The direction of the fracture is generally oblique, sometimes transverse. 
The separation may be either complete or incomplete. The latter condition 
is met with occasionally in young subjects. 

CausEs.— Generally the causes are direct violence. Many cases of fracture by 
muscular action alone are recorded ; indeed, this bone seems to be particularly 
distinguished for such injuries. Gross* saw a case where the humerus was 
broken by simply throwing a chip. Liston} records one which was broken ty 
merely stretching out the arm quickly. Bryant{ furnishes a case in whic 
the fracture was “produced i in a marital embrace. I have seen the accident 
once occur from the trifling effort of getting into bed. Persons sometimes 
make a trial of strength by sitting on opposite sides of a table, placing their 
elbows on it, and, grasping each other's hands, each struggling to turn out- 
ward the arm and wrist of his competitor. In such contests the humerus 
has been snapped asunder, instances being furnished by Malgaigne, Lons- 
dale, Hamilton, and others. Fractures of the humerus have been known 
to occur to the child during parturition.§ 

Symproms.—There will be deformity, unusual mobility, and crepitus. The 
deformity will differ according to the seat of fracture. When broken from 
muscular action, the fragments do not separate, save in exceptional cases, 
the periosteum and the serrations keeping them in contact. Should the break 


* Surgery, vol. i. p. 981. t+ American Journal, November, 1836, p, 249. 
t Surgery. ¢ Hamilton on Fractures, ete., p. 234. 
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occur above the insertion of the deltoid muscle, the lower fragment will be 
tilted outward and drawn up by this muscle, while the upper fragment will 
be drawn inward by the pectoralis major, latissimus dorsi, and teres major 
muscles. 

If the fracture takes place below the insertion of the deltoid, the upper 
fragment may be little changed, as the deltoid on the one side, and the pec- 
toralis major, the latissimus dorsi, and the teres major on the other side, an- 
tagonize one another. The lower fragment may be drawn somewhat up- 
ward and inward by the biceps and triceps muscles. It will, however, be 
found in practice that the direction of these 
fractures and the influence of the fracturing Fic. 690. 
force will often neutralize muscular action, 
and present us with a different relation of 
the fragments from that just stated. When 
the fracture occurs through the lower third 
of the bone, the lower fragment is prone to 
slip behind the upper one, in which case the 
shortening, through the contraction of the 
biceps and triceps muscles, becomes very 
marked. (Fig. 690.) The tendency, so far 
as muscular action is concerned, will always 
be to produce shortening. In a specimen in 
my possession, the overlapping amounts to 
almost two inches. 

Proanosis.—In simple fractures, a rapid 
cure may be confidently anticipated in from 
four to five weeks; yet it must never be 
forgotten that a very large number of the 
cases of ununited fracture occur in this part 
of the bone. There is no explanation for 
this to be found in any peculiarities con- 
nected with the bone, so that there is reason 
to believe that in some instances non-union 
is due to an imperfect immobilization of the 7 
fraoments. Of course these remarks are not Fracture at the lower third of the humerus, 

te) with overlapping. 
designed to apply to cases of compound or 
comminuted fractures of the bone, as under such circumstances we have a 
sufficient cause for any failure to consolidate which may follow. 

If the fractured ends are entirely displaced from each other, the soft parts 
participate in the injury, and we may expect considerable inflammatory 
swelling: even abscesses have followed these accidents. The rigidity of the 
shoulder-joit and elbow-joint,—especially of the latter,—the result of a fixed 
flexed position, is certainly greater than that of the knee and the hip in 
fractures of the thigh. An examination of a large number of fractured 
humeri convinces me that, when the separation is oblique, there is almost 
_ always some degree of deformity by overlapping, which, however, does not 
impair the usefulness of the limb to any appreciable degree. 

Another danger to which the arm is exposed in these fractures is a paral- 
ysis of certain groups of muscles. Should the musculo-spiral be damaged 
where it passes round the humerus, or lower down, where its posterior inter- 
osseous branch is given off, the extensor muscles will become powerless, as 
also will the supinators; the hand will drop and become pronated. (Fig. 
691.) This condition may remain permanent. A lad ten years of age was 
brought to the clinic of the University with this condition following a frac- 
ture of the humerus. As the absorption of the redundant callus took place, 
‘and under the stimulus of an electro-galvanic current, his improvement was 
quite noticeable. 

There is reason to believe that even the brachial artery may be compressed 
by one of the fragments, and give rise to sloughing. Hamilton relates the case 
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of a physician who was prosecuted for malpractice, before a court in Tioga 
County, New York, in consequence of a result of this kind, which had be 
improperly attributed to the maladroit 
Fria. 691. use of splints. 

TREATMENT.—The indications are, 
first, to control muscular action ; second, 
to secure muscular relaxation; third, 
to immobilize the fragments; and last, 
to prevent articular stiffening. The 
first is effected by applying a spiral re- 
versed roller as far as the elbow: if 
there is overlapping, an assistant should 
make extension by seizing the arm just 
above the elbow-joint, the forearm 

Paralysis of the extensors of the hand, or wrist- being flexed at a right angle, while as 

drop, after fracture. second makes counter-extension by 

grasping the shoulder, the surgeon at 

the same time coaptating the parts. If any difficulty is experienced in re- 

storing the limb to its proper length, an anesthetic should be employed, so 

as to remove all muscular resistance. As soon as the adjustment has been 

made, the roller should be continued up to the shoulder. This bandage is 

exceedingly important. It secures quietude of the muscles, is a capital sup- 
port to the fracture, and removes as well as prevents swelling. 

The second indication, that of effecting muscular relaxation, can be carried 
out only very imperfectly. With this object, the forearm is flexed to some- 
what less than a right angle. This position relaxes both the biceps and the 
brachialis anticus muscle, and only to a moderate degree extends the triceps. 
It is also necessary to control the movements of the forearm, upon which 
these muscles are inserted. To maintain the arm in the proper position, 
and at the same time to immobilize the fracture, there will be required an 
internal obtuse angular splint, long enough to extend from the axilla to 
the ends of the fingers, with an opening cut at the angle, in order to relieve 
the internal condyle of the humerus from pressure; and a concave splint of 
binders’ board, reaching from the summit of the shoulder to the external 
condyle of the humerus, and moulded into form by being softened in hot 
water. If the binders’ board cannot be obtained with which to make the 
concave splint, the latter may be substituted by three short pieces of light 
wood. (Fig. 692.) These splints, being well padded, are applied as follows: 


Fig. 692. 
IM 


i | i 


Mk 


Angular, concave, and short straight splints for treating a fracture of the shaft of the humerus. 


the angular splint is laid along the inner side of the arm and the forearm, 
and the concave one is placed over the outer, posterior, and anterior surfaces, 
after which a roller is carried from the hand to the shoulder, binding the 


. 
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splints firmly to the limb, and terminating by a few turns of the spica of 
the shoulder. The dressing is com- 

pleted by suspending the hand in Fia. 693. 

asling. (Fig. 693.) 

When the short splints are used, 
the largest is to be laid upon the 
outer surface, the shortest upon 
the anterior surface, and the one 
intermediate in length along the 

osterior aspect of the arm, all 

eing fastened, as in the first in- 
stance, by the ascending turns of 
the roller. 

In order to overcome shorten- 
ing, several devices have been re- 
sorted to, such as the crutch of 
Lonsdale, the ratchet-splint, the 
adhesive plasters of Martin, of Bos- 


ton, and the elbow weight of Dr. Ry}, ] 7/7 { 

Clark; but all such appliances, LY yf i 

however ingenious, will prove un- <p” | 

satisfactory in consequence of the WY” ee f 

mobile nature of the shoulder. Dressing for fracture of the shaft of the humerus, 


The paralysis incident to nerve- 
pressure may disappear as the redundant callus is absorbed; but when this 


Fia. 694. 


Apparatus for wrist-drop applied. 


is not the case, an apparatus for the support of the hand may be applied with 
advantage. (Fig. 694.) 


Fractures of the Lower Extremity of the Humerus. 


The diagnosis of injuries occurring at the lower end of the humerus de- 
mands the most accurate knowledge of the anatomy of the elbow-joint. I 
never approach cases of this nature without a certain degree of anxiety. 

. Such fractures are often compound, sometimes comminuted, and attended 
with much swelling and inflammation of the joint, as well as injury to the 
soft parts. The varieties of fracture met with here are the supra-condyloid 
and the condyloid fractures. 


Supra-condyloid Fractures.—These include two varieties,—one just above 
the limits of the expanded condyles, and the other through the lower epi- 
physis, the latter being very rare. (Figs. 695,696.) Their symptoms are so 
similar that it is a very difficult task to distinguish the one from the other. 
The first, or that through the lower part of the bone, may be transverse or 
oblique. Sir Astley Cooper thought that it was generally oblique and ran in 
a direction downward and forward. This accords with my own observa- 
tion; though there are not wanting examples in which the reverse is true, 
namely, the fracture running downward and backward. The subjects of 


890 


INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


this injury are usually young. Of sixteen cases noticed by Hamilton, ten 
were in children under ten years of age. : 
Causrs.—A fracture, either above the condyles or 


Fia. 695. 


Fracture of the ep physis, 


with irregular surfuce—  physis: separation smooth. 
Hamilton. —Bryant. 
FRACTURE. 


In fracture, there is shortening of the arm. 


The condyles of the humerus and the olecranon 
process are in the same line, 

There will be crepitus. 

The end of the upper fragment is above the 
bend of the elbow. 

The end of the upper fragment is moderately 
broad, and, if the fracture is not epiphyseal, 
irregular in its outline. 

Reduction is easily effected by extension and 
counter-extension ; but the deformity reappears 
on the withdrawal of those forces. 

Forearm is very movable. 


through the epiphysis, is generally the result of force 
applied directly to the elbow, and occasionally of force 
transmitted through the bones of the forearm. 
Symproms.—There will be preternatural mobility, 
shortening of the arm, crepitus, and deformity. Two 


projections may be discovered, the 
one in front formed by the lower 
end of the upper fragment, and 
the other posteriorly, often the 
larger of the two, formed by the 
upper end of the lower fragment. 
The fracture occurring so near to 
the articulation is liable to be 
mistaken for a luxation of the 
elbow-joint. A consideration of 
the following points will enable 


Fracture through the epi- the practitioner to establish the 


distinction : 


DISLOCATION, 


In dislocation, there is no shortening of the 
arm. 

The olecranon is above the line of the con- 
dyles. 

There is no crepitus. 

The end of the humerus is below the bend of 
the elbow. 

The end of the upper piece is broad and com- 
paratively smooth. 


Reduction requires the exercise of consider- 
able force, and when once accomplished there is 
no tendency to a return of the deformity. 

Forearm is fixed, or admits of little movement. 


TREATMENT.—Extension and counter-extension being made, in order to 


bring the lower end of the bone into position, the forearm is placed at a 
right angle with the arm, and firmly covered from the fingers to the axilla 
with a roller bandage. Two well-padded rectangular splints are next placed as 
follows: one (Fig. 697) is laid along the anterior aspect of the arm, extending 
from the shoulder to the ends of the fingers, and the other, in the form of a 
trough,—moulded from binders’ board, leather, or gutta-percha,—is placed on 
the posterior aspect of the arm, extending from the middle of the arm to 
the middle of the forearm, and deep enough to receive half the circum- 
ference of the arm. (Fig. 698.) These splints are to be secured by a second 


Fie. 697. Fic. 698. 


GSEMRIG 


Author's anterior angular splint. Posterior angular trough. 


roller and the arm placed in a sling. I am confident that we have a much 
greater security against displacement in the use of two splints so disposed, 
than by any other method. | . 
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At the beginning of the third week, passive motion should be carefully 
commenced, the arm being firmly grasped at. the seat of fracture with one 
hand, while the forearm is gently flexed and extended with the other. 


Condyloid Fractures——These fractures are variously situated. 1, They may 
run transversely across the base of the condyles; 2, they may pass vertically 
between the condyles,—intercondyloid ; 3, their direction may be both trans- 
verse and vertical, separating the condyles from the shaft of the bone and 
from each other; 4, the internal or the external condyle may be broken ; 
and, 5, the epicondyle may be detached from the internal condyle. There 
ee no fractures through the external epicondyle as yet satisfactorily estab- 
ished. 

Fractures about the elbow-joint are not unfrequently followed by impaired 
motion and by deformity, notwithstanding the most judicious management ; 
and the patient should always be informed of the probability of such a result. 
The inflammation and swelling which rapidly follow these injuries often 
mask the accident. 


Fracture across the Base and between the Condyles,—In this variety of frac- 
ture (Fig. 699), first noticed by Desault, there is a separation both between 
and through the base of the condyles, making three 
fragments,—properly a comminuted fracture, and one Fig. 699. 
of rare occurrence. Malgaigne was able to collect 
eight cases, and Hamilton has met with the acci- 
dent only six times. 

Symproms.—The symptoms are an increased breadth: 
of the elbow in consequence of the separation of the 
condyles, with mobility of the latter when pressed in 
opposite directions. There is also a free antero-pos 
terior mobility of the condyles, which does not affect 
the shaft of the humerus. Crepitus may be recog- 
nized when the condyles are moved either back and 
forth or when they are forced together. The radius ; 
and ulna, losing their support, are displaced back- | Transverse and vertical frac- 
ward, and form an unnatural prominence on the  jumers Maleweue tM 
back of the arm. 

The cause of this fracture, as far as can be gathered from the description 
given by patients, is violence applied to the posterior part of the elbow when 
the arm is flexed, thus driving the olecranon forward against the condyles. 

ProGnosis.—Stiffening and even firm anchylosis of the joint may be an- 
ticipated, although the surgeon should not despair of securing an opposite 
termination. 


Fractures of the Condyles——Each condyle is surmounted by a bony pro- 
jection, which by American surgeons is termed the epicondyle. A frac- 
. ture, therefore, at this portion of the bone may be articular or non-articular, 
according as it involves the condyle proper or its epicondyloid prominence. 
These accidents are always grave, but not to the same degree as the inter- 
condyloid fracture just described. A large proportion of these fractures 
occurs in childhood, or during early adolescence. 

Causes.—These are generally falls or blows, in which the force is applied 
either on the side or on the point of the elbow, and in some cases is trans- 
mitted to the humerus from the hand, through the bones of the forearm. 

Proenosis.—In all fractures affecting the condyles or the epicondyles, we 
may expect more oz less stiffening, as a result of inflammatory deposition 
both within and without the articulation. This, however, constitutes only a 
temporary disability, as the rigidity is usually amenable to treatment. In 
the management of all these fractures, the flexed position of the arm is the 
one which must be maintained. 
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Fractures of the Internal Condyle.—The external condyle is more frequently 
broken than the internal. This is corroborated both by Malgaigne and by 
Hamilton; though Desault, who was the first to describe the injury, enter- 
tained, in common with Sir Charles Bell and Sir Astley Cooper, the opposite 
opinion. 

"The direction of the fracture is oblique to the longitudinal axis of the 
limb, and will involve the joint to a greater or less extent, 

Fia. 700. according to this obliquity. In most cases it reaches the 

middle of the olecranon surface. (Fig. 700.) 

Symptoms.—There will be pain and rapid swelling; the 
latter sometimes so great as to obliterate all the characteristic 
features of the articulation. If the arm is extended, it will 
incline inward. The breadth of the elbow may be increased. 
This depends, however, upon the amount of displacement, 
as in some instances the ligaments still hold the condyle in 
nearly its normal situation. By grasping the epicondyle 
between the thumb and fingers, the condyle, if detached, 
will be felt to move independent of the humerus, and crepitus 
may at the same time be felt. The olecranon will be drawn 
upward and backward, and with it the condyle, forming a 
ai tialcendyle. Very marked prominence on the back of the arm, especially 

when the forearm is extended. If a line is extended from 
the acromion process to the internal epicondyle, it will exhibit a certain 
amount of shortening as compared with the external condyle. 


Fractures of the External Condyle.—These, like those of the internal con- 
dyle, are, save in exceptional cases, injuries peculiar to the young,—not often 
occurring after twelve or fifteen years of age. They are oblique in their direc- 
tion, and include the articulating surface for the head of the radius (Fig. 701), 

or, passing still more to the inner side, may involve the artic- 

Fig. 701. ulating surface appropriated to the ulna. 

Symproms.—Pain, swelling, deformity, crepitus, and mobility 
of the detached part are the signs of this accident. The pain 
is very acute when the joint is moved. There is increased 
breadth of the joint, the broken condyle being drawn either 
outward or forward, or upward and backward, in spite of 
the supinator and extensor muscles. If the latter displace- 
ment follows, the arm will be slightly flexed and an unusual 
prominence felt posteriorly. When the arm is extended, it 
will incline to the radial side, and the degree of this inclina- 
tion will be increased in proportion as the line of fracture 
encroaches upon the articulating surface of the ulna. If the 
radius is not entirely detached from the condyle, which some- 
times occurs, it will follow the latter in its displacement; and 
the same is true of the ulna. 

Diaenosis.—The only injury with which fractures of the 
condyles are likely to be confounded is dislocation. A con- 
sideration of the following points will serve to establish the 
distinction : 

In fracture, extension of the arm will remove the deformity, 
but it will immediately reappear on taking away the traction 
force. In luxation, a greater amount of force is requisite to 

Fracturethrough effect the reduction, and when the bones are once restored 
diye externil con- they so remain. In fracture, there is crepitus; in luxation, 
merus—Smith. there is none. In fracture, there may or may not be flexion 

of the arm; in posterior luxation, flexion is always present. 
In luxation, the epicondyloid eminences are always in a line; in fracture, 
they do not correspond,—one being higher or lower than the other. 

Proenosis.—This fracture may be expected to unite firmly in a period of 
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four weeks, though there are numerous instances of ligamentous or fibrous 
union. Some stiffness of the articulation may be anticipated, the degree of 
which cannot be predetermined; yet by judicious movements much of this 
will wear away, and a good arm may be confidently expected. 


Fractures of the Internal Epicondyle.—A|though there are two epicondyles, 
there are no well-authenticated cases of fracture of the one surmounting 
the external condyle, and therefore I treat only of fracture of the one belong- 
ing to the internal. Granger* first described this injury in the year 1818. 

Causres.—The epicondyle is an epiphysis, and the fracture, in most cases, 
occurs in childhood, before its bony consolidation with the condyle has taken 
place. It is occasionally produced by muscular action alone. This is not 
surprising when we consider that the origins of the flexor muscles of the 
forearm concentrate upon this point, and that they are capable of exerting 
great power when the arm is put out to defend the 
body against a fall. Direct blows frequently occasion Fia. 702. 
fracture of this process. (Fig. 702.) 

Symproms.—T here will be pain, swelling, discoloration, 
mobility, and crepitus. The last can be ascertained by 
seizing the process between the thumb and fingers and 
pressing it in opposite directions. The fracture may 
not disable the patient from performing to some extent 
the different movements of the arm. ‘The deformity or 
displacement is, in most cases, downward and a little 
forward, and is due to the action of the pronator and 
flexor muscles. 

Granger states that in this fracture the ulnar nerve 
may be damaged, giving rise to disordered sensibility 
and to loss of power in the parts supplied by its branches, 
as shown by the altered sensibility on the inner side of 
the hand and along the ring and little fingers, and by fracture of the internal 
the loss of power in the abductor and the flexor brevis epicondyle. 
minimi digiti muscle, which occurred in some of his 
cases. This condition was sometimes attended with an eruption of vesicles 
over the affected parts, somewhat akin to the herpes zoster which is occasion- 
ally seen accompanying an attack of neuralgia. It is not probable that these 
effects can result from a displaced epicondyloid fragment, as the nerve lies 
in a groove deep between the internal condyle and the olecranon process of 
the ulna, and quite secure from injury by such a displacement. I cannot 
help thinking that they must have been due to contusion of the nerves by 
the force producing the fracture, or from the line of separation involving the 
condyle itself. Certainly I have never witnessed such a condition, nor am I 
acquainted with any similar cases narrated by other observers. 

Proaenosis.—Complete reduction is rarely effected, and stiffness of the 
articulation may be looked for, not necessarily from involvement of the joint, 
but from the inflammatory deposit about the origin of the pronator and flexor 
muscles of the forearm. The abridged movement will not be permanent, 
but will wear away under appropriate treatment, a process, however, some- 
times requiring years for its accomplishment. 


Treatment of Fractures at the Lower Extremity of the Humerus.—lIn all 
condyloid and epicondyloid fractures the three great indications are to con- 
trol inflammation, to secure a proper adjustment of the fragments, and to 
prevent, as far as possible, anchylosis of the elbow-joint. When there is 
much pain and inflammatory swelling, the application of leeches about the 
articulation will produce the happiest effects; and when these cannot be 
obtained, lead-water and laudanum should be freely applied to the parts. 


* Edinburgh Medical and Surgical Journal, 1818, vol. xiv. p. 196. 
VOL. 1.—57 
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During the urgency of the inflammatory symptoms, and while lotions are 
being used, it has been recommended not to encumber the arm with any 
apparatus, but simply to support the limb upon a pillow. If the surgeon 
could always have the patient under strict surveillance, there would be no 
objection whatever to this practice. Except, however, in hospitals, this is not 
possible; and consequently I prefer placing the arm immediately in a perma- 
nent dressing. With few exceptions, the flexed position is the one adopted 
by surgeons as best adapted to the treatment of these fractures. The angle, 
however, should be very obtuse; otherwise, in fractures of the external con- 
dyle particularly, there will be an upward and backward displacement (Fig. 
703), which will be found to leave an unnatural prominence or a deformity 


on the outer aspect of the joint. This is always increased by the right- 


angled position of the arm. 


Fia. 703. Fie. 704. 


Anterior angular splints of different angles, 


In order to maintain the arm in the flexed 
state, it is necessary to employ the anterior 
angular splint. There are three varieties 
of this splint,—the fixed, the movable, and 
the trough-shaped. The first two are con- 
structed so that one form can be worn on 
the inside of the arm and the other on its 
anterior surface. My preference is very 
Fracture of the external condyle with displace. C°CUCdly in favor of the anterior angular 

ment upward and backward.Malgaigne. Splint, as it is better suited to prevent pos- 

terior displacement of the fragments than 
is the internal angular one. When this form of the splint is used, it is best to 
have several of different angles (Fig. 704), so that the position of the joint 
may be changed from time to time after the consolidation of the bone is suffi- 
ciently advanced to prevent displacement. Ifthe two parts of this splint are 
joined by an articulation, the angle can be changed at pleasure, and one can be 
made to accomplish the office of a number. The alteration of the angle is 
sometimes regulated by a rod having a hook at its free end, which fastens 


Fic. 705. Fie. 706. 


Articulated anterior angular splint. Anterior angular splint, with a 
Stromeyer screw, 


into the holes of a cleat. (Fig. 705.) This rod is sometimes substituted by 
a Stromeyer screw. (Fig. 706.) The presence, however, of either the rod 
or the screw rendering the application of a roller somewhat inconvenient, I 


a 
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employ a ratchet-hinge. (See Fig. 697.) Professor Gross uses a long tin 
case, well padded, and extending from the axilla to the carpus. 

To apply the dressing, the arm should be flexed to a right angle and 
covered with a spiral reversed roller from the fingers to the axilla. This 
by some surgeons is deemed unnecessary, but with them I cannot agree. 
In no other way can involuntary muscular action be so conveniently con- 
trolled, and, as the irritation from this cause is frequently very distressing, 
the bandage becomes a source of great comfort to the patient. Again, 
when judiciously applied, the roller serves to limit the swelling, and in 
cases where the condyles separate from each other it assists in binding 
them together. 

After this preliminary bandage, the anterior angular splint should be placed 
on the front of the arm and of the forearm, the latter being previously well 
supinated, so that the upper and the lower portion of the limb may be in 
the same plane. A little cotton being now interposed between the front of 
the elbow and the angle of the splint, a second roller should be carried from 
the hand to the axilla, securing the apparatus to the member. For the first 
four or five days the dressing should be renewed daily, unless it is found to 
be comfortable and neither too tight nor too loose, in which case it may be 
allowed to remain undisturbed for two days. The anodyne lotions in the 
mean time can be poured over the bandage at the joint. 

In cases where the tendency to posterior displacement of the condyles and 
bones of the forearm cannot be satisfactorily prevented, a trough-shaped 
posterior angular splint (Figs. 707, 708) may be added to the dressing with 
an excellent result. 

As soon as the inflammation and swell- Fic. 707. 
ing subside, the surgeon should begin to 
make passive motion of the joint. ° This 
at first can be effected by daily altering 
the angle of the anterior splint, which 
can be done without altogether removing 
the dressing. After the lapse of twelve or 
fourteen days this motion is best made 
by removing the apparatus, and, while 
the posterior part of the elbow rests in 
the hollow of one hand with the thumb 
and fingers supporting or pressing to- . 
gether the condyles,.the surgeon with Ih = b, 
the other hand cautiously flexes and ex- My eae 
tends the forearm. This must be repeated / 
every second or third day, and at the end 
of the fourth week all dressings should | 
be removed and the limb carried in a 
sling, the patient practicing daily the les- . 
sons which have been witnessed, by exe- obtuse angular trough- 


Fig. 708. 


Rectangular trough- 
shaped splint. 


cuting the various movements of flexion, shaped felt splint.—Anhl. 


extension, pronation, and supination, and 

these should be persevered in, if necessary, for six or seven months. When 
there is any induration about the extra-articular tissues, systematic rubbing 
and kneading will materially aid in restoring the normal suppleness of the 

arts. 

f It is common to meet with cases in which the inflammation from constitu- 
tional or local causes has proved uncontrollable and the plastic depositions 
have become so firm and unyielding as to destroy almost all motion. Of course 
such a result is not the work of two or three weeks, but of as many months. 
Under such circumstances a careful examination of the joint must be made 
in order to ascertain if the rigidity is due simply to fibrinous bands in and 
about the articulation, or to a more formidable condition, the vicious union 
of a displaced fragment. If the first, it will be proper to etherize the patient 
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and forcibly disrupt the adhesions, following this at stated intervals with 
forced motion. If the latter, the course of the surgeon must lie between re- 
fracture of the bone and not meddling at all. If the case is a recent one, 
namely, of eight or ten weeks’ standing, and the disability great, let the bone 
be again broken; if beyond this period, it is better to decline interference. 
There are cases, again, where the damage is so great that anchylosis cannot 
be prevented; and then it is the duty of the surgeon to place the arm in such 
a position as will render it most useful under the circumstances,—namely, 
at such an angle as will admit of the hand being carried to the mouth. 


Compound and Comminuted Fractures of the Elbow-Joint. 


In a complex joint like that of the elbow, a compound or a comminuted 
fracture must be regarded as a very grave injury. 

Causrs.—These fractures are ordinarily caused by the arm being caught 
in the machinery of manufacturing establishments, or by its being crushed 
under the walls or timbers of falling buildings. Not unfrequently the injury 
is the result of a shot wound. The injury may be confined to one bone of 
the articulation, or it may extend to all of them. The swelling is usually 
great, and the succeeding inflammation rapid and very severe. 

Proenosis.—After an injury of this kind, even when limited in degree, 
the prognosis is unfavorable as respects the functional restoration of the 
joint; and in the more aggravated forms of the accident excision or amputa- 
tion is the alternative. 

TREATMENT.—If there is fracture either of the olecranon or of the con- 
dyles of the humerus, with an external wound, and without much damage 
to the soft parts, the arm should be placed in a rectangular position and 
laid upon an internal angular splint, to which it should be loosely secured 
by a roller, and kept constantly irrigated with water containing a little 
laudanum. Should this not prove sufficient to control inflammatory action, 
leeches may be applied about the joint, and the irrigation continued. Pain 
must be subdued, if severe, by opiates; and as soon as the acute symptoms 
are entirely mastered, motion must be established, with a view to the future 
usefulness of the joint. The antiphlogistic applications are to be made for a 
period of twelve or fifteen days, after which, unless the inflammation remains 
active, they accomplish little if any good. When it is found that the joint 
continues to grow more and more rigid, in spite of the movements which 
have been made, it should be placed at a right angle, the position in which, 
as an anchylosed articulation, it will be most useful. 

In other instances, the bones may be extensively comminuted and yet the 
vessels remain uninjured and the superincumbent tissues little damaged. 
The course to be adopted under such circumstances will be the excision of 
the damaged bone or bones, the subsequent treatment being conducted in 
the rectangular position, with the water dressing. After eighteen or twenty 
days, motion may be commenced, in order to prevent anchylosis. If, how- 
ever, in addition to the comminution of the bones, the soft parts are much 
mutilated or bruised, and the brachial artery torn, amputation will be indi- 
cated, and should be promptly executed. 

Cases will be met with in which the favorable and unfavorable conditions 
are so blended that the surgeon may be undecided what course to adopt. In 
such an event we are to lean to the side of conservatism, as this does not 
prevent a resort to an operation should it be demanded at a future day,— 
that is, after suppuration has been established and the system has recovered 
from the perturbing effects of traumatic fever. 


Fractures of the Bones of the Forearm. 


The bones of the foFearm are very often the seat of fracture. The exposed 
position of this part of the upper extremity in the innumerable acts of prehen- 
sion—offensive and defensive—in which these bones are concerned, explains 
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the frequency of the accident. Both may be broken simultaneously, though 
the radius is most frequently affected, a result which might be anticipated 
from its direct articulation with the hand. The great frequency of fractures 
of the bones of the forearm will appear from a review of the records of any 
general hospital. The tables of Flower and of Hulke of the Middlesex Hos- 
pital, covering a period of sixteen years, furnish 107 cases of fracture of the 
ulna, excluding the olecranon (or 183, including such), 768 fractures of the 
radius, and 191 of both radius and ulna.* 

The frequency of these fractures and their relative proportion may be 
learned from the statement of Malgaigne,+ that they constitute one-eighth 
of the entire number treated at the Hotel-Dieu. 

Lonsdale says that of the 1901 fractures treated in the Middlesex Hospital,t 
covering a period of six years, 386 were of the forearm; and of these, 197 
were of the radius alone. From the same tables it is ascertained that frac- 
tures of the radius are very much the most common; next, fractures of both 
bones; and last, of the ulna. 

Of the 1802 fractures of the forearm recorded in the Pennsylvania Hos- 
pital, 985 were in the radius, 218 in the ulna, and 599 in both radius and 
ulna. Those of the radius formed 11.4 per cent. of all fractures admitted 
into the institution. (See Table.) 

These fractures are not peculiar to any period of life. We meet with them 
in young children; but their frequency increases as life advances. This 
remark applies more particularly to the radius, as the ulna alone is not often 
broken before mature age. 

As to the influence of sex, there is a contrariety of opinion. Malgaigne 
asserts that in fractures of the ulna four-fifths occur in males, while in the 
tables of Flower and Hulke, to which allusion has been made, the females 
exceed the males one-half. Again, the first author gives, in fractures of the 
forearm and radius, the proportions respectively of 67 to 40 and 95 to 65, or 
three-fifths in favor of males, whilst the same tables record for the same 
bones 373 males against 395 females, and, where both bones have been 
broken, 127 males against 64 females. This discrepancy can, 1 think, be 
explained on social grounds. 

Fractures of the ulna occur with equal frequency in summer and winter, 
but the radius is much oftener broken during the latter months, especially 
near the lower extremity, the majority of the patients being women beyond 
mature life. 

Of 648 cases of fracture of the radius gleaned from the records of the 
Pennsylvania Hospital, 24 were situated in the upper third, 53 in the middle 
third, and 571 in the lower third, 186 of the latter being at the lower end of 
the bone. In 542 instances the side was mentioned, 278 being on the right 
and 264 on the left side; and in 777 recorded cases of the same injury, 477 
occurred in males and 300 in females. Of this same number of fractures, 733 
were simple, 21 compound, 10 compound comminuted, 6 simple comminuted, 
and 7 not determined. The largest number for any decade—153—occurred 
between the ages of ten and twenty, and the next largest—150—between 
thirty and forty years of age. 

Cavuse.—This is usually from force applied either directly or indirectly,— 
the former, when a blow or violence of any kind is applied across the forearm ; 
and the latter, when the patient falls upon the hand and the force is trans- 
mitted through the wrist. Malgaigne reports a case of fracture of both bones 
from muscular effort alone.§ 


Fracture of both Radius and Ulna, or Fracture of the Forearm. 


Fracture of both bones of the arm may take place at any point between 
their extremities, but is met with most frequently below the middle of the 


* Holmes’s System of Surgery, vol. ii. p. 764. + Fractures, etc., Packard’s trans., p. 470. 
{ Cooper’s Surgical Dictionary, p. 724. ¢ Fractures and Dislocations, p. 471. 
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arm, or where the muscles terminate in the tendons, and where the protection 
of the fleshy masses which cover the upper portion of the arm is lacking. 
The bones at the lower half, especially the ulna, are least able to resist violence. 

Fractures at the lower extremities, or near the radio-carpal joint, are not 
at allecommon. In young subjects they may pass through the epiphysis. 

Causrs.—These fractures are occasioned by force, either direct or indirect. 
A blow across the arm, the passage of a wagon-wheel, and falls upon the 
hand, are among the most common causes. ‘The manner in which the force 
is applied determines the location of the fracture. For example, if it is re- 
ceived directly, the bones will be broken at or near the same level; but if 
indirectly, as where the hand is put out and the weight of the body received 
upon it, the fracture will be at different heights, each bone yielding at its 
weakest point, that of the radius being higher than that of the ulna. Mus. 
cular action alone is capable, as in Malgaigne’s case, of producing a fracture 
of the bones of the forearm; but such instances must be exceedingly rare, 
and due to a diseased state of the osseous tissue. 

Symproms.—Unusual mobility at some point intermediate to the artic- 
ulating extremities of the bones, pain on motion, crepitus, and perhaps de- 
formity, are the signs of this fracture. Swelling and discoloration may not 
appear until some time after the accident. Deformity is very often absent, 
or at least it is so slight as not to be detected through the fleshy parts on a 
simple inspection of the arm. The limb is entirely disabled, and if it is 
moved the patient is conscious of both crepitus and pain. 

Sometimes we meet with a very marked and persistent deformity in the 
case of young persons. The arm is curved or bent, no crepitus can be dis- 
covered, and the bones will, in spite of the strongest pressure, sometimes 
remain in this deformed position. This is what is commonly called the 
“green stick” fracture, the separation in the fibres of the bones, under such 
circumstances, being incomplete or confined to those on the convex surface 
of the curve. 

The direction of these fractures of the forearm is always more or less 
oblique, and the displacement may be such as to produce shortening, or an- 
gular deformity, anteriorly, posteriorly, or laterally. If the fracture runs 
upward and towards the interosseous space, the lower fragment or fragments 


Fria. 709. 


Fie. 711. 


Fie. 710. 
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Lower fragments drawn partially between Overlapping of the upper Lateral displacement. 
the upper ones. and lower fragments of the 
two bones of the forearm. 


may be drawn partially between the upper pieces and wedge them apart 
(Fig. 709) ; or, if the direction of the fracture is dissimilar in the two bones, 
the upper fragment of one bone may pass in front of the lower fragment, 
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while the reverse may be true of the other bone. (Fig. 710.) When a lateral 
curve or angularity exists, I have generally seen the concavity of the curve 
on the ulnar side. (Fig. 711.) Should the fracturing force be applied when 
the hand is in a state of pronation, the bones may be displaced in opposite direc- 
tions, the radius backward and the ulna forward. In most cases, however, 
there is very little overlapping, because the fragments do not entirely become 
detached from one another, or in consequence of the line of fracture in one 
bone being so disposed as to resist the displacement of the other; further- 
more, the interosseous ligament serves to act as a check to such displace- 
ment. Another disarrangement which may occur is the approximation of 
the two bones, either of the upper or the lower fragments, followed, of course, 
by a diminution of the interosseous space. This will be produced either by 
the manner in which the fracturing cause operates—as when the arm is drawn 
into some machinery edgewise—or by the violent action of the pronator 
muscles, 

In the occasional cases of fracture near to the wrist-joint, the lower frag- 
ments are drawn upward and backward, and the injury might be mistaken 
for a luxation of the carpus. The readiness with which reduction is effected, 
the reappearance of the deformity when the extending and counter-extending 
forces are withdrawn, the existence of crepitus, and the fact that both styloid 
processes move with the lower fragments, are sufficient to distinguish this 
fracture from a luxation. 

Proenosis.—A good cure—that is, freedom from deformity and the restora- 
tion of the various movements of the arm—may be anticipated where ordi- 
nary attention is bestowed on the dressings. Where the fractures are on 
the same level, there may be redundant callus deposited, which may impair 
both pronation and supination: indeed, in many cases of fracture of both bones 
there appears to remain some defect in full supination. Occasionally non- 
union is met with in fractures of the bones of the forearm. 

TREATMENT.—The surgeon reduces the fracture by flexing the forearm, in 
order to relax the muscles which arise from the humerus and are inserted 
at different portions of the lower arm, and, making extension from the hand 
while counter-extension is made by an assistant grasping the arm above the 
elbow, he moulds the parts by pressure into proper position. In many cases 
there is no displacement, and it is useless to subject the patient to the pain 
of unnecessary manipulation. The adjustment being perfected, the hand 
is placed between pronation and supination, the thumb pointing directly 
upward, and two light splints of poplar or pine wood, well padded, are placed 
along the anterior and posterior aspects of the limb, extending from the 
elbow to the tips of the fingers, and one inch wider than the arm. After 
the extremities of these splints are well guarded, by placing under each 
some cotton, they are to be bound to the arm by a roller, beginning at the 
hand and extending up to the elbow, where the bandage may terminate by 
a few turns about the joint. The arm now, being placed across the breast, 
is to be supported in a sling extending from the elbow to the fingers. (Fig. 
712. 

I a. this sling in many instances very carelessly applied, supporting only 
a portion of the arm: in such cases deformity is liable to follow, particularly 
if the splints become loose and slip towards the radial side of thearm. This 
dressing should be removed and re-applied after the lapse of twenty-four 
hours, as it may become very tight from the swelling: indeed, it should be 
carefully examined every day for six or seven consecutive days, until the sur- 
geon is quite sure that there is no longer any risk to the circulation. 

It is very remarkable that the forearm has most frequently been the sub- 
ject of gangrene caused by improper fracture dressing; a fact the first notice 
of which, I believe, has been properly credited to Roux. Hamilton* records 
several instances of this kind. 

I once saw a case in the country, in which the arm became gangrenous 


* Fractures, etc., p. 320. 
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from the injudicious use of a bandage applied for fracture by an intemperate 
physician, and which required an amputation above the elbow-joint. The 
liability to mortification, under such circumstances, has been attributed to 
the superficial position of the radial 

Fia. 712. and ulnar arteries, in consequence 

of which they are easily compressed 
by the splints. This is certainly not 
true of the latter vessel, except near 
the wrist, and the radial is not more 
superficial than the brachial. I am 
disposed to believe that, while press- 
ure on these vessels in the forearm 
may in part account for so unfor- 
tunate a result, the pressure of the 
upper end of the anterior splint 
against the brachial artery at the 
bend of the elbow has often much 
to do with arresting the cireula- 
tion. If the forearm is dressed in 
the extended position, it will be 
found that when flexed across the 
breast the end of the anterior splint 
will press very forcibly against the 
brachial vessel; and I therefore lay 
stress on the necessity of applying 
the splints when the forearm is bent 
at a right. angle with the arm, so 

Fracture dressing for both bones of the forearm. that this pressure may be avoided. 

The dressing of fractures of the 
forearm cannot be passed over without taking some notice of the opinion 
of surgeons in regard to matters connected with position, interosseous press- 
ure, etc. 

Ambrose Paré and Lonsdale long since expressed their preference for the 
supine position in all fractures of the bones of the forearm. Nélaton also, 
with certain limitations, as when the fracture is in the upper third, inculcated 
the same doctrine; and Chelius may likewise be said to favor this position.’ 
Occasionally we meet with cases in which, in order to insure a proper re- 
duction, this position is demanded; but they are exceptional, and I agree 
altogether with the great body of American surgeons, in adopting the posi- 
tion of semi-pronation. It is the only one in which the bones are parallel 
with each other, and which secures the most complete interosseous space. 
Not only does this position yield the most satisfactory results, but it is also 
infinitely the most comfortable to the patient. 

To amplify the interosseous space, many contrivances have been devised. 
Of this nature are the convex splints of Amesbury, the concave splints of 
South, and the graduated compresses of Boyer, all of which are without value. 
This space is certainly very important to the proper motions of the hand, 
but it can be secured in another way. A glance at the anterior part of the 
forearm will show us that the muscular masses which occupy it are convex, 
so that when the plane surface of a splint is made to press upon them with 
sufficient power, they are quite sufficient to play the part of a wedge and to 
thrust the bones apart. Should, however, one of the bones, as the radius, 
be broken into three pieces, a pad may be applied to prevent the intermediate 
fragment from striking inward. The enveloping of the forearm with a roller 
before the application of the splints, when properly done, is not objectionable, 
but, being liable to great abuse in unskillful hands, it should be discarded 
from practice. ‘To be of any value in controlling muscular action, the turns 
of the roller would have to be drawn with a degree of firmness which would 
endanger the interosseous space. 
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Fractures of the Radius. 


Of fractures of the bones of the forearm, those of the radius are most 
common. The direct articulation of this bone with the hand exposes it to 
shocks in various ways, which is a sufficient explanation of the frequency 
of this accident. 

It may be broken at any point, but most commonly at the lower extremity. 
Hamilton* gives the proportion as to situation in 101 fractures which he had 
collected to be as follows: in the upper third, 3; in the middle third, 6; and 
in the lower third, 92. Out of 648 fully recorded cases of fracture of the 
radius admitted into the Pennsylvania Hospital, 24 were in the upper third, 
53 in the middle third, and 571 in the lower third (see table on page 820). 
While it is true that fractures of the radius are produced commonly by in- 
direct force, as by falls upon the hand, especially those at the lower third of 
the bone, yet it is often broken by direct force. Packard met with an in- 
stance of this injury produced by muscular action alone. 


Fracture of the Neck—There are perhaps not more than one or two 
cases of such a fracture (verified by post-mortem examination) in existence. 
One of these is in the Miitter collection, belonging to the College of Physi- 
cians of Philadelphia. Many surgeons therefore very properly believe the 
occurrence of this injury to be of great rarity. Mr. South speaks of it as 
being common; but Hamilton, with his usual candor, in relating three cases 
which came under his own observation and which presented all the signs of 
such a fracture, says that he was not entirely convinced of the truth of the 
diagnosis. Sir Astley Cooper denied the existence of the fracture, and Mal- 
gaigne regards the lesion as exceedingly uncommon. The difficulty which 
encompasses the subject is the depth of the neck of the radius from the sur- 
face, it being buried beneath the fleshy portions of the supinator longus and 
brevis and the extensor carpi radialis longior and brevior muscles. Many 
cases which have been accepted as fractures of the neck have, as in Dr. 
Markoe’s case, been most likely forward luxations of the head of the bone. 

Symproms.—The principal sign of this fracture, theoretically at least, 
would be failure in the head of the bone to follow the rotatory movements 
of its shaft. To determine this, the thumb should be -pressed firmly down 
upon the head of the bone, just below the external condyle of the humerus, 
and the hand pronated and supinated. In these motions, if a fracture existed, 
crepitus would be apt to be detected, as well as acute pain experienced. 

TREATMENT.—When a case of this nature is met with, the arm should be 
placed in a flexed position, with a view to relax the biceps muscle, which 
in the extended state would tend both to supinate and to draw the lower 
fragment forward and upward, by virtue of its attachment near to the tu- 
bercle of the bone. The upper short fragment, under the influence of the 
supinator brevis muscle, would be rotated outward. The hand should be 
placed in a state of supination, in order that the fragments, in the event of 
their being separated, may assume their proper relation to each other, and 
either an anterior or a posterior concave angular splint, well padded, should 
be applied to the arm and maintained in situ by a roller. In most of the cases 
treated, and where there were good reasons for believing that the fracture 
had been properly diagnosed, anchylosis followed, with loss of pronation and 
supination,—the hand being generally pronated,—showing that the radio- 
humeral articulation had been invaded by inflammation. This anchylosis is 
to be overcome by force; but the attempt to do so is not to be made earlier 
than the fifth or sixth week; otherwise, the line of union being yielding, 
the bone may be made to form an angular prominence anteriorly by the 
resistance of the tendon of the biceps muscle. 


Fracture below the Tubercle.—A fracture in this part of the bone, if above 
* Fractures, ete., p. 267, 
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the insertion of the pronator radii teres, removes the upper fragment entirely 
from the influence of the pronator muscles, and the lower fragment from the 
influence of the two supinators, viz., the supinator brevis and the biceps 
flexor cubiti, the latter being a supinator before it acts as a flexor, especially 
in the prone state of the hand. The consequence is, the upper fragment is 
rotated outward and the lower one inward, according to Lonsdale, so that 
if union should occur under such circumstances the movement of supination 
would be lost. There can be little doubt that these statements are true 
within certain limits, and that they should have their weight in the treat- 
ment of this fracture. There are specimens in the Miitter collection of the 
College of Physicians which verify Lonsdale’s views, also in the museum of 
the University of Pennsylvania; and similar specimens exist in the museum 
of the Royal College of Surgeons, London, as stated by Flower.* 

TreatMENtT.—The forearm being flexed to a right angle, the hand should 
be placed in a state of moderate supination, and so retained, either by the 
anterior or the posterior angular splint, the latter to be preferred, as by it 
the supination can be more certainly preserved. This will secure to the arm 
when cured the two important movements of supination and pronation. The 
usual position of semi-pronation does not fulfill the indications in the treat- 
ment of this fracture, and should therefore be abandoned. 


Fractures of the Middle Third —A fracture in this part of the bone is usually 
the result of violence directly applied, though it may follow a fall upon the hand. 

Symproms.—A fracture in this part of the radius is not difficult of recog- 
nition. There will be a loss both of pronation and of supination; the upper 
end of the radius, when the hand is rotated, will remain fixed; pain, crep- 
itus, and preternatural mobility, with, usually, considerable swelling, will 
also be present. 

The displacement which the fragments may undergo, independent of that 
resulting from the force, will be, if the fracture is below the insertion of the 
pronator teres muscle, the tilting forward of the upper fragment by the 
action of the biceps muscle, and its internal rotation by the pronator teres. 
The lower fragment will be drawn towards the ulna by the conjoined action 
of the pronator quadratus and the supinator radii.longus. (Fig. 713.) 

; It is possible for the upper so 

Fie. 713. to entangle the lower fragment 

as to carry the latter from the 

ulna. Overlapping of the frag- 

ments cannot occur unless there 

is a luxation of the ulna, the 

latter performing the office of a 
splint for the radius. 

Proenosis. — Though this is 
generally favorable, yet we often 
encounter among collections of 
fractures specimens where there 
is not only deformity, but also 

Fracture at the middle of the radius, with the displacement such an obliteration of the in- 
same ta aan gro onus 2 gupioetey mat lemes8;  terosseous space by the irregu- 
larities of the callus as must 

have destroyed pronation and supination of the hand. 

TREATMENT.—The arm must be flexed, which at once neutralizes the dis- 
placing power of the biceps, and in a less degree that of the pronator radii 
teres muscle. This, with pressure on the lower end of the upper fragment, 
will serve to reduce it to the proper position. By insinuating the fingers 
into the interosseous space, and by strongly abducting the hand, so as to 
make tense the external radio-carpal ligament, the upper end of the lower 
fragment can be pressed out. The hand should be placed at semi-pronation, 


* Holmes’s System of Surgery, vol. ii. p. 793. 
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and a narrow compress three inches in length fixed over both the anterior and 
the posterior aspect of the arm, the upper ends of which should stop a little 
short of the fracture, so as not to affect the upper fragment, the tendency of 
which is to separate from, not to approach, the ulna. Two splints wider than 
the arm, well padded, and long enough to extend from the bend of the arm 
to the tips of the fingers, are to be applied along its anterior and posterior 
surfaces, leaving out the thumb, and secured in place by a roller, after which 
the arm should be supported in a sling, across the breast. This dressing, 
excluding the compresses, is the same as that described for fractures of both 
bones of the forearm. If the patient proves to be restless, disobeying the 
instructions to keep the arm flexed, and the fragments become disarranged, 
it will be necessary to place an anterior rectangular splint upon the anterior 
part of the arm and forearm, and a straight posterior splint upon its back 
extending from the elbow to the ends of the fingers, binding them fast with 
a roller. 

Or it may be found that unless the hand is kept adducted—that is, 
strongly carried towards the ulnar side—the upper end of the lower fragment 
sinks in and leaves a depression, or encroaches upon the interosseous space. 
In such a case we should substitute the two straight splints by two pistol- 
shaped or Nélaton splints. (See Fig. 724.) These will serve to supply the 
anterior and posterior pressure, and also to maintain the hand in the ab- 
ducted state. Five weeks will generally prove sufficient to effect a cure, 
after the lapse of which time the splints may be thrown aside and the arm 
carried for two weeks longer in a sling. 


Fractures at the Lower End.—These injuries, but little understood by the 
ancients, have been very carefully studied by modern surgeons, among whom 
may be named Poteau,* Sir Astley Cooper, Desault,; Dupuytren,t Diday,§ 
Malgaigne,|| Voillemier,§ and especially Dr. John Rhea Barton,** Colles,++} 
and Robert Smith{t of Dublin. 

These fractures are exceedingly common, and are met with at all seasons, 
though most frequently during the winter months. Although not impossible 
at any period of life, they belong more especially to mature and advanced 
age. After the age of thirty, women furnish the largest number of cases. 

Causres.—While fractures of this nature may follow direct force, yet in 
the vast proportion of cases the violence which breaks the bone is indirect, 
and is transmitted through the carpus by falls upon the palm of the hand. 
That the bone should yield at its most voluminous point is probably due to 
the great preponderance at this part of cancellated tissue, which is inclosed 
by the thinnest possible film of compact matter, and also in consequence of 
the presence of fatty degeneration,—a condition very common in women after 
the middle period of life. The lower epiphysis of the bone does not unite 
with the shaft until the twentieth year, and when the line of fracture is 
transverse and near the articulating extremity, it may follow this conjunc- 
tion. 

I have for some time taught that the mechanism of these fractures consists 
in the manner in which the force is communicated to the bone ;—that if the 
weight of the body is received on the metacarpo-phalangeal portion of the 
hand, the fracture will be a transverse one, in consequence of the resistance 
offered by the anterior radio-carpal ligament.to extreme extension. To verify 
the accuracy of this statement, it is only necessary to make the experiment 
on the cadaver. If the entire hand is violently forced back upon the arm, 

* (Zuvres posthumes, 1783, book ii. p. 251. 

t+ Guvres chirurgicales, 1813, t. ii. p. 251. 

{ Legons orales, 1834, book iv. p. 161. 

? Archives Générales de Médecine, 1837, book iii. p. 141. 
|| Medical Gazette, 1832, p. 730. 

{ Archives Générales de Médecine, 1842, book xiii. p. 261. 
%*% Medical Examiner, 1838, vol. i. 


+t Edinburgh Medical and Surgical Journal, April, 1814. 
tf Fractures in the Vicinity of Joints. 
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the radius will give way above its lower articulating extremity ; and if the sub- 
ject is an old one, it requires no very unusual force to produce the fracture. 
The carpus, under such circumstances, acts as a fulerum in the mechanism 
of the lesion. If, however, the weight of the body is received on the heel 
of the hand, the forcible propulsion of the carpus against the articulating 
surface of the radius will tend to rive the latter into two or more fragments, 
causing a comminuted fracture. 

Another element in these fractures is stated by M. Bouchet* to be extreme 
flexion of the hand. This was suggested by his attempts on the cadaver to 
produce luxation of the wrist-joint. In all his experiments the radius gave 
way at its lower extremity. Malgaigne records a case examined by Voille- 
mier, which gives additional force to this statement,—where, in a struggle, 
a man had forced his antagonist’s hand into a state of undue extension, and 
thereby produced a fracture of the end of the bone. 

It occasionally happens that, in addition to the fracture of the radius, 
the styloid process of the ulna is broken. The triangular interarticular 
cartilage may likewise be disarranged, and the external lateral ligaments be 
torn. Voillemiert claims that these fractures are in most cases impacted, 
the upper fragment being propelled into the lower. Mr. Callendert enter- 
tains a similar opinion; and to these names might be added those of Nélaton, 
Malgaigne, and Erichsen. R.W.Smith denies that they are impacted, except 
perhaps where the ulna and the radio-carpal ligaments are broken. I have 
seen a number of specimens in which impaction existed, but I do not believe 
this condition isa common one. Where the deformity is persistent, and in 
the absence of crepitus, impaction no doubt will be found to exist. 

According as the theory of impaction obtains will there be less prominence 
attributed to the muscles as the cause of deformity. Bryant$ says that the 
thirty-six specimens of fracture of the lower end of the radius in the 
museums of the London schools prove that the deformity in each case was 
due to impaction. 

The location of these fractures is often imperfectly understood. There is 
certainly much discrepancy among authors as to their seat. Dupuytren 
placed the fracture from three lines to one inch from the articulating surface ; 
Sir Astley Cooper fixed it, in most cases, about one inch above the styloid 
process; Nélaton locates it half an inch above the anterior edge of the articu- 
lating surface of the bone; Colles places it one inch and a half above the 
carpal surface of the bone; and Robert Smith has never seen it higher than 
one inch, and often within one-quarter of an inch, of the articulating sur- 
face. 

There are several different fractures at the carpal extremity of the radius 
which will explain the diversity of opinion about the seat of these injuries. 
The first and by far the most common one is a transverse fracture, which 
may cross the bone at any point from the insertion of the radio-carpal lig- 
aments to one inch and a quarter above this line. (Fig. 714.) This injury is 
sometimes accompanied by a fracture of the styloid process of the ulna. 
(Fig. 715.) The second form is one in which the fracture passes obliquely 
through the styloid process of the radius, consequently traversing the outer 
part of its articulating surface. (Fig.716.) A third form is one in which the 
bone is comminuted, the lines of separation running both transversely and 
vertically (Figs. 717, 718), and the vertical one commencing generally at the 
linear eminence seen on the articulating surface of the bone which separates 
the scaphoid from the semilunar part of the joint. A fourth variety consists 
of a transverse fracture, with a detachment of the posterior lip of the carpal 
articulating surface of the bone. In the collection of Professor John Neill 
there is a very characteristic specimen of this injury. Last, and perhaps. 


%* Thése sur les Luxations du Poignet, Paris, July, 1834. 
+ Archives Générales de Médecine, 1842, vol. xiii. p. 261. 
{ St. Bartholomew’s Hospital Reports, 1865. 

2 Surgery, p. 850. 
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rarest of all, is the fracture which breaks off the posterior lip of the artic- 

ulating surface of the radius (Fig. 719), commonly known as Barton’s* frac- 

ture. This lesion is exceedingly rare. It is 

Fie. 714. not probable that Dr. Barton himself ever saw 

a dissection of the injury which he described. 

Only two or three specimens of the fracture 

can be found in the different collections of bones 
in Philadelphia. 

Dr. R. W. Smith describes a fracture of the 

radius in which the carpal fragment is driven 


Transverse fracture of the articulating Transverse fracture of the Fracture of the styloid 
extremity of the radius. lower end of the radius and of process of the radius. 
the stylvid process of the ulna. 


forward, and which is produced by a fall on the dorsal surface of the hand. 
No such injury has, I believe, ever been verified by dissection, and if it does 


PiG= 7 Vi, Fia. 718. 


Comminuted fracture of the carpal ex- Commiinuted fracture of the radius. 
tremity of the radius.—H. H. Smith. 


really exist it would probably be found to consist in a breaking away of the 
anterior lip of the carpal surface of the bone. 


Fie. 719. 


Fracture described by Barton.—From a specimen in Dr. Neill’s collection. 


Symproms.—All these varieties of fracture have a general resemblance,— 
%* Medical Exuminer, November 7, 1838. 
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in the existence of pain, disability, loss of function, rapid swelling, and a pecu- 
liar distortion of the wrist. A prominence is seen on the back of the arm, 
due to the lower fragment being carried upward and backward, chiefly by 
the momentum of the fall, but partly by the extensor muscles of the carpus 
and of the fingers. A prominence also exists on the front of the arm, though 
not so well marked as the one situated posteriorly. This projection is formed 
by the lower end of the upper fragment. There is also a peculiar inclination 
ot the hand to the radial side of the arm, accompanied by a corresponding 
prominence of the styloid process of the ulna, induced by the conjoined action 
of the extensor muscles of the thumb and of the carpus. 

If the thumb of one hand is placed firmly upon the head of the radius, 
and the injured hand at the same time is pronated and supinated, the 
break in the continuity of the bone may be recognized by the sensation of 
crepitus and by the immobility of the upper fragment. The exception to 
this would be in cases of impaction. The swelling, although around the 
entire articulation, is found chiefly on its anterior aspect, and is due to in- 
flammatory effusion into the great carpal bursa. On the back of the wrist 
this swelling depends on a similar condition of the sheaths of the six ex- 
tensor tendons, which occupy the grooves on the posterior surface of the 
radius. The radio-car pal joint, as well as the surrounding connective tissue, 
participates in the inflammatory swelling. 

There is, however, an appreciable difference in the deformity resulting from 
these various fractures. When the articulating end of the radius is broken 
transversely, the posterior prominence formed by the lower fragment is quite 
large, and the abduction of the hand moderate. (Fig. 720.) If the internal 

lateral ligament is torn, 

Fig. 720. or the styloid process of 

the ulna broken, in ad- 

dition to the fracture of 

the radius, the abduction 

of the hand will be much 
increased, 

When the separation 
occurs obliquely through 


RP NE es . CR ea ; the styloid process of the 
eformity in an extra-articular transverse fracture of the lower en la jt é 
of the radius,—silver-fork deformity of Velpeau. radius, the lateral dis- 


placement of the hand 
becomes very marked, the prominence made by the lower fragment is seen 
to be more external than posterior, and the projection of the lower end of 
the ulna is very noticeable. (Figs. 721, 722.) The deformity resulting from 
chipping off the posterior lip of the carpal articulating surface of the radius 
is not very great: neither the anterior nor the posterior prominence is as 
well pronounced as in transverse fractures of the bone, nor is the lower frag- 
ment displaced to the same extent upward as in the last-named fractures. 
The hand likewise may deviate but little from the proper line. 

These fractures resemble, in several particulars, dislocation of the carpus. 
The following considerations will serve to render the diagnosis clear: 

First, luxation is a very rare accident, fracture is a common one; second, 
in luxations which resemble these fractures—viz., those which are anterior or 
posterior—the hand is either flexed or extended, in fracture its inclination is 
generally lateral and to the radial side; third, in luxation there is no erep- 
itus, in fracture it can be usually recognized ; and , fourth, the deformity which 
disappears by extension, counter-extension, and pressure will not reappear 
when this force is removed, if the case is one of luxation, but will imme- 
diately return if it is a case of fracture. 

Proanosis.—The prognosis after a fracture at the lower end of the radius 
should be given with considerable reserve, and the surgeon should never 
neglect to prepare the mind of his patient for some degree of disability, such 
as stiffness of the wrist-joint, rigidity of the fingers, and some irregularity in 
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the contour of the parts. Hamilton* says, in speaking on this subject, 
that of 92 cases of fracture of this part of the radius, only 26 were known 
to have left no stiffness 
or deformity about the Fig. 721. 
joint. Indeed, there are 
many cases where, in con- 
sequence of comminution 
or impaction, rigidity and 
deformity are unavoid- 
able, and no amount of 
surgical skill can prevent 
their occurrence. Fracture of the styloid process of the radius and of the ulna, with 
TREATMENT.—However great abduction of the hand. 
fractures at the lower end 
of the radius may differ 
in their position, they can 
all be treated very much 
after the same manner. 
The dressings consist of 
two light well-padded 
splints, a little wider than 
the arm, and long enough 
to reach from the elbow 
to the tips of the fingers ; 
two graduated or wedge- 
sh aped compresses, three Deformity after fracture of the styloid process of the radius. 
inches long and two 
inches wide; and two rollers, each two and a half inches wide and five yards 
long. 

Reduction—Flexing the arm, and taking the hand of the injured member of 

the patient in his own, the surgeon makes extension, while at the same time, 
with the thumb of the other hand planted behind the prominence on the back 
of the wrist, and the fingers placed in front of the arm, he presses the lower 
fragment into place. Generally by this procedure the deformity disappears. 
In cases of comminution with impaction, these measures may not succeed 
in effecting the reduction, in which event others must be adopted; among 
the most successful of which is the forcible flexion of the carpus while 
counter-pressure is made in front of the arm. 
_ Professor Moore, of Rochester, New York, describes as one of the obstacles 
to reduction, in one variety of these fractures, the laceration of the internal 
lateral ligament and the detachment of the triangular interarticular cartilage, 
in consequence of which the head of the ulna becomes dislocated and the 
styloid process imprisoned beneath the annular ligament. This being the 
case, no reduction of the radius can take place until the ulna is released. To 
accomplish this he directs that the hand be extended and carried at the 
game time to the radial side, then to the ulnar side, still in the state of 
extension, and lastly forward or to the ‘position of flexion. During these 
_ procedures, which in their entirety may be called circumduction, the wrist is 
to be maintained in a firm fixed position by the surgeon. If the effort proves 
successful, the head of the ulna takes its place on the radial side of the tendon 
of the extensor carpi ulnaris. Cases will occur in which the impaction cannot 
be overcome, and which, after exhausting the resources at our command for 
disengaging the fragments, will have to be treated in the best manner con- 
sistent with the complication. 

After having adjusted the fragments, and while extension and counter-ex- 
tension are kept up, one of the two wedge-shaped pads is placed on the back 
of the wrist, with its base above resting upon the lower fragment and its 
apex directed downward, and the other reversed in front of the arm, its base 


* Fractures, ete., p. 281, 
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lying under the lower end of the upper fragment and its apex directed up- 
ward. These two compresses being next bound to the arm, moderately 
tightly, by a few turns ofa roller carried around the hand and the wrist, one 
of the splints is next placed along the anterior part of the arm and secured 
in position by the remaining part of the roller. This secures the advantage 
which has already been obtained by the extension. The posterior splint is 
now laid upon the back of the arm, and fastened by the second roller, obsery- 
ing to leave the thumb free. (Fig. 723.) This is the dressing of Barton, and 
very satisfactorily fulfills the ob- 
Fia. 728. ject in view. The only caution 
necessary to be exercised in ap- 
piying this apparatus is not to 
ind the graduated compresses 
too firmly to the arm; indeed, 
every part of the first dressing 
should be made a little loose, in 
anticipation of the swelling which 
will follow, and when practicable 
the surgeon should make a second 
visit to his patient on the day of 
the accident, to slacken the band- 
ages should they have become too 
tight. Under no circumstances 
will it be proper to allow more 
than twenty-four hours to elapse 
before the dressing has been sub- 
jected to a careful inspection ; 
Dressing for fractures at the lower end of the radius, with and for five or six days after the 
the wedge-shaped pads.—Smith. injury the patient should be seen 
daily. These are not needless 
precautions. Dupuytren, Hamilton, Norris, and others record cases of mor- 
tification and subsequent amputation from a neglect of these precepts. If 
there is no interruption to the circulation, and the arm remains comfortable, 
there will be no necessity to disturb the apparatus for the first three days, 
after which it should be removed and re-applied, extension and counter- 
extension being steadily maintained while this is being done. From this 
time forward, or until the fracture is firmly united, requiring usually about 
five weeks, the dressing should be renewed every third day. 

After the lapse of ten days the attention of the surgeon must be directed 
to the work of restoring the various movements of the hand and wrist. 

The stiffness which follows this fracture is due to inflammatory deposits 
into and between the sheaths of the tendons, as well as within the radio- 
carpal joint. Gentle movements of the wrist should therefore be commenced 
as early as the seventh day, at the same time supporting the fracture between 
the thumb and fingers in order to give security to the union, and increasing 
these movements from time to time, say every three days, as the consolida- 
tion becomes stronger. There need be no apprehension of producing a false 
joint by this early motion. I am not aware of the existence of any case of 
non-union of this fracture. The fingers should likewise be manipulated, and, 
although the patient will experience no small amount of pain, the treatment 
must be insisted upon, as being necessary to the usefulness of the hand. As 
there is always more or less thickening about the articulation, from the depo- 
sition of lymph, it will be proper, after the second or third week, to bathe 
the parts at each dressing with a stimulating liniment, such as the linimen- 
tum saponis. At the expiration of four and a half or five weeks the dressing 
may be removed, when the forearm covered with a roller can be carried in a 
sling. At this time the arm will tolerate more active interference. It vse > 
be soaked in hot soap-and-water, the indurated parts well kneaded and rubbed, 
and the motions made more energetically. The patient must be instructed 
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and urged to use the fingers and hand by grasping objects, and training the 
various articulations in their natural actions, until, approximately at least, 
the original suppleness has been regained. Now, while I believe the plan of 
treatment just described to be the very best, yet it is proper to say that there 
are other appliances which have received the sanction of many eminent 
names. Colles preferred a dressing like that of Barton. Kline, Bransby 
Cooper, and South employed two splints which extended only to the hand. 
Neélaton and other Continental surgeons, as well as many in Great Britain 
and in this country, prefer the pistol-shaped splint. This splint should extend 
from one inch below the elbow to the metacarpo-phalangeal articulations, 
and may be applied to either the anterior or the posterior surface of the arm. 
Neélaton adopted the latter. A short splint must be used in conjunction with 
this pistol-shaped one, extending from the elbow to the wrist. Both are to 
be well and smoothly padded, the long one having the padding so distributed 
as to fill all the inequalities of the arm. After adjusting the fracture, the 
arm must be flexed with the hand at semi-pronation, and the pistol-shaped 
or long splint placed along the posterior surface of the arm, with a thin com- 
press interposed over the seat of fracture; next the short splint is laid upon 
the anterior surface of the arm, and then both are secured by a roller, leaving 
the thumb free. The arm is now to be placed across the breast and sup-. 
ported in the usual sling. (Fig. 724.) 


Fig. 724. 


Ny) Hii 
wp 
Nélaton splint applied. 


Hamilton is partial to a dressing somewhat like that of Nélaton, consisting 
of one long and one short splint, the former reaching along the anterior sur- 
face of the arm from the elbow to the metacarpo-phalangeal articulations, the 
part designed for the support of the hand being placed at a considerable 
angle with the rest of the splint. The short splint extends only to the wrist. 
Both are to be carefully padded, the padding of the long splint being thickest 
a little above where the lower end of the upper fragment of the fracture 
is to rest. 

In Philadelphia, the most popular splint for the treatment of fractures at 
the lower end of the radius is that of Bond. The originator of this splint 
was evidently guided in its construction by sound anatomical considerations. 
There are certain postures of the hand which are natural and which are 
always assumed when the parts are left unrestrained. These positions are 
moderate flexion of the fingers, and extension of the carpus upon the arm. 
The first is due to the preponderance of the flexors over the extensors of the 
fingers; the second, to an excess in power of the extensors over the flexors 
of the carpus. The abnormal position assumed by the hand, especially after 
fracture of the styloid process of the radius, is, as has been stated, one of 
abduction. To preserve, therefore, the normal position of the hand and of 
the carpus, and to correct the displacements, as well as to allow motion of 
the fingers, Bond had his splint prepared in the following manner. A piece 
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of light pine or poplar board, extending from one inch below the elbow to 

the metacarpo-phalangeal articulations, was cut so as to conform to the shape 

of the forearm (Fig. 725), the lower two inches being at a slight angle with 

the rest of the board, 

Fie. 725. and had a convex block 

secured to its upper sur- 

face, with a slight con- 

: cavity at its inner end 

for the reception of the 

ball of the thumb. (Fig. 

726.) Such a splint, care- 

fully padded, is placed 

along the anterior sur- 

Fia. 726. face of the forearm, the 

alm of the hand resting 

upon the block, which, in 

consequence of the latter 

being placed on the an- 

gular part of the splint, 

Wi NW Vpn is carried from the radial 

“yyy to the ulnar side of the 

Bond’s splint for fracture at the lower end of the radius. arm, or in a direction Oop- 

posite to the deformity. 

Two wedge-shaped compresses, half an inch thick and three inches long, 

which can be readily made by recurrent turns of the roller, are next placed 

on the forearm, the one upon the back and the other upon the front, and 

so arranged that the apex of the first shall be directed downward, its base 

resting directly over the seat of the dorsal prominence, and that of the 

second upward, its base being opposite the lower end of the upper frag- 

ment. These compresses, together with the splint, are next secured to the . 

metacarpal part of the hand and to the forearm with a roller, leaving the 
fingers free. 

This splint will often answer an admirable purpose where the fracture is 
not too near the end of the articulating surface of the radius, and where 
there is little tendency to displacement of the lower fragment ; but where it 
becomes necessary to make extension, it fails to meet the requirements of the 

case, and is instrumental 
Fia. 727. in producing the very 
deformity which it is 
designed to correct. 
The splint of Dr. Hays 
may be considered as 
an extemporized Bond’s, 
and consists of light 


Board cut to conform to the outline of the forearm. 


tug, - a YE@#W™_ 
Leip jal zea 


Shape of Hays’ splint. wood, such as a piece 
of cigar-box, cut to the 

Fie. 728. shape of the forearm 
and metacarpal part of 

the hand (Fig.727), and 


having a roller secured 
transversely at its lower 
extremity. (Fig. 728.) 
This splint, after being 
padded, is applied in the 
same manner as that of 
Bond. 

Dr. Coover, of Har- 
risburg, has designed a splint which consists of a single piece, shaped at the 
lower end in such a manner as to fulfill the indications contemplated both 
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a the block of Bond and by the anterior graduated compress of Barton. 
(Fig. 729. 
Dr. E. . Smith employs a Fira. 729. 
trough-shaped splint, with a 
block which can be moved at 
arenture by means of two circular 
rass plates, and thus the angle 
of the hand changed at pleasure. 
This apparatus has the disad- 
vantage of being too complex to Coover’s splint for fracture at the lower end of the radius. 
be easily constructed. Dr. John 
Swinburne treats these fractures by placing along the posterior aspect of the 
arm a straight splint the breadth of the arm, and extending from the elbow to 
the metacarpo-phalangeal articulations, with two compresses, one at each 
extremity, the lower one covering the wrist and carpus, and the upper one 
resting on the space between the splint and the forearm. This apparatus is 
made fast to the arm by adhesive strips applied at short intervals. 

Dr. Gordon, of Belfast, employs two splints, extending to the carpus,—an 
anterior one, hollowed out, into which the arm is placed in a state of prona- 
tion, and a posterior one, broadest at its carpal end, rounded, and placed over 
the radial surface of the forearm, both being secured by adhesive straps. 


Fractures of the Ulna. 


Fractures of the ulna may be divided into those of the shaft and those of 
the processes of the bone. Of 133 fractures of this bone admitted into the 
surgical wards of the Pennsylvania Hospital and fully recorded, 52 were 
through the olecranon process, 3 supposed to be through the coronoid pro- 
cess, 27 in the upper third, 32 in the middle third, and 29 in the lower third; 
124 were simple, 34 compound, 10 compound comminuted, and 4 simple com- 
minuted ; 74 were on the right side, and 59 on the left side; and of 172 cases 
recorded, 148 were males and 24 were females. 

Causres.—These are, in most instances, violence, directly applied, rarely in- 
directly, as, this bone not being immediately connected with the hand, forces 
reaching the arm through the latter are realized in a much less degree by 
the ulna than by the radius. 


Fractures of the Shaft of the Ulna.—The inferior portion of the ulna being 
the smallest, it might be supposed that this would be the part most com- 
monly broken ; yet I find that of 88 cases in the table framed from the records 
of the Pennsylvania Hospital 27 were fractures of the upper third, 32 of the 
middle third, and 29 of the lower third. It is worthy of notice that these 
fractures are very frequently complicated. Of 172 cases in the table, 48 
were of this nature, a very remarkable contrast when compared with similar 
injuries of the radius, in which 771 cases furnished but 37 examples of 
- complications. The complications alluded to are compound comminution 
and simple comminution. 

Causrs.— When the fracture is confined to the ulna alone, it is generally 
the result of direct force received upon the arm when raised in the attitude 
of defense, or from falls upon its ulnar side. 

DisPpLACEMENT.—Theoretically we might expect that the fragments would 
be drawn towards the radius, thus diminishing the interosseous space, by the 
action of the pronator teres and pronator quadratus muscles. This is true in 
many cases, but it is also true that the displacement may be in any direction, 
being determined by the vulnerating force, independent of muscular action. 
These fractures are generally oblique, and if the radius remains unbroken 
there will be little if any overlapping of the fragments. 

Symproms.—Some care is requisite to discover the existence of a fracture 
of the ulna when, as often happens, there is no displacement. The inner 


‘ 


912 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


edge of the bone is easily felt, and the fingers should be carried along its 
surface to ascertain if there are any irregularities, or any interruption in its 
continuity. By grasping the ulna above and below the seat of injury and 
exerting force in opposite directions, mobility and crepitus, when the bone 
is broken, will be recognized. When, however, displacement is present, the 
deformity will declare the nature of the injury at once. 

Proanosis.—Union usually takes place without much visible deformity. 
I have seen it, however, fail where there was every reason to believe that 
the case had been properly treated. Non-union is more common in this bone 
than in the radius. 

TREATMENT.—The displacement must be corrected by the exercise of such 
manipulation as will restore the fragments to their proper position. Thus, 
if they project inward, forward, or backward, pressure should be made di- 
rectly upon the prominent part, while extension is kept up from the hand. 
If the fragments fall outward or towards the radius, no effort should be 
spared to return them to their natural place, as there is great danger, should 
this not be accomplished, of the loss of pronation and supination. To effect 
reduction under such circumstances, the hand must be strongly drawn to the 
radial side, and the soft parts forcibly pressed into the interosseous space. 

The fracture being adjusted and the hand placed in a state of semi-prona- 
tion, two well-padded splints, in all respects like those for fracture of both 
ulna and radius, extending from the elbow to the tips of the fingers, with 
compresses interposed over any salient point which may be present, should 
be placed along the anterior and posterior surfaces of the forearm, and made 
fast by a roller extending from the hand to the elbow. The limb should be 
placed across the chest and suspended in asling. The change of dressings 
and other details must be conducted as in other fractures of the bones of the 
forearm. 


Fractures of the Processes of the Ulna.—These fractures embrace those of — 
the olecranon, and of the coronoid and styloid processes. 


Fractures of the Olecranon—This injury, although occurring, according 
to Malgaigne, only nine times in eleven years at the Hotel-Dieu, is certainly 
more frequently met with in American hospitals. In the Pennsylvania Hos- 
pital there have been fifty-two cases in thirty-three years. This accident is 
scarcely ever seen in persons under fifteen or sixteen years of age. The 
direction of the fracture is generally somewhat oblique (Fig. 730), and 

may traverse the bone at three 

Fig. 730, points, viz., at the summit, where 

it joins the shaft, through the base 

of the process, and through its 
middle. 

Causres.—In almost every case 
Oblique fracture throu eh heed nerf eae the caacur process i th ign ot * yee vie 

of the arm or falls upon the point 
of the elbow. Well-attested cases of fracture from muscular action alone 
are scarcely to be met with; although I do not deny the possibility of its 
occurrence, 

Symproms.—These are, usually, well pronounced. After a fall or a blow, 
there is severe pain experienced at the elbow, followed by swelling and dis- 
coloration. The function of the joint is materially impaired; the arm can 
be only partially extended, or not at all; the prominence of the olecranon 
changes its normal position, being drawn up by the action of the triceps ex- 
tensor cubiti, and is no longer in line with the condyles of the humerus. 
When the arm is flexed, a marked sulcus will be seen behind the joint, into 
which the fingers can be pressed, which hollow is increased in breadth b 
flexion of the arm, the process and the shaft being separated from eac 
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other by this position of the arm. The extent to which the detached process 
will be drawn up varies greatly in different cases. The retraction of the 
triceps muscle is restricted by the connection of its tendon with the aponeu- 
rosis which covers the muscles on the back of the forearm, and hence, 
when the dense fibrous covering of the olecranon remains unbroken, there 
will be comparatively little displacement of the bone, although the process 
may be moved freely laterally when it is grasped between the thumb and 
fingers. If this fibrous connection, however, be torn, the process will be 
drawn up to the extent of from half an inch to even two and a half inches. 
(Fig. 731.) When the fracture involves the summit of the process, there 


Fie. 7381. 


SS 


Fracture through the base of the olecranon process, and the detached portion drawn 
up by the triceps muscle. 


should be scarcely any noticeable deformity, as the tendon of the triceps is 
inserted below the line of separation. 

Proenosis.—F ractures of the olecranon are not repaired by the deposition 
of true callus. Those specimens which are regarded as examples of bony 
union, were they subjected to the test of maceration for some time, would 
most probably show that this form of consolidation was only apparent, not 
real. ‘The two principal causes which operate to defeat bony union are an 
imperfect apposition of the fragments, and an increase of synovial fluid fol- 
lowing the accident, which, by diluting or washing away the reparative 
material, prevents its organization. An alleged defect in the supply of blood, 
which has also been enumerated among these causes, does not, in my judg- 
ment, explain the result. A fine injection, on the con- 
trary, proves the existence of a very rich supply of blood- Fig. 732. 
vessels over this part of the elbow. 

The union being ligamentous, it is important that the 
fibrous bond should be as short as possible, in order not to 
detract from the movements of the forearm, especially that 
of extension. When it is too long, the usefulness of the 
limb will be somewhat impaired (Fig. 732), though there 
is a singular difference in different persons in reference 
to this matter. In the case of a patient who was brought 
to my clinic with an ununited fracture of the olecranon 
_ of four months’ standing, the power of extension was in 
a great measure lost. A few months after, though no 
union had taken place, the motions of the arm were 
almost entirely regained. The inflammation which some- 
times follows this fracture has resulted in complete an- 
chylosis. Generally the union is sufficiently complete 
in four or five weeks to admit of a moderate use of the 
limb. 

TREATMENT.—The arm being extended and the dis- Fracture of the olecranon 

laced process drawn down so as to be in contact with the — Process, with a ligament- 
Shaft of the bone, the middle of a strip of adhesive plas- would impair ‘the useful 
ter, one inch and a half broad and eighteen inches long, fon “reewwon 
should be placed immediately above the detached frag- 
ment, and the two ends, after being strongly drawn downward and forward, 
crossed in front of the forearm and finally secured to its posterior surface. 
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(Fig. 733.) This plaster will hold the olecranon in very good position. A 
roller two and a half inches wide and six or seven yards in length should 
next be applied from the hand up 
Fia. 738. to the elbow, encircling the latter 
by figure-of-eight turns, in such a 
manner as to give additional secu- 
rity to the apposition, after which 
it is to be carried up to the shoulder 
and there terminated, thus con- 
trolling the action of the triceps 
paces muscle. To maintain the arm in 
Adhesive plaster securing the olecranon process in position. the extended position, a splint, 
well padded, and having a slight 
angle, should be placed along the anterior face of the arm, extending from 
the upper third of the limb to the wrist, and fastened in position by a second 
roller. (Fig. 734.) This completes the dressing, and commands all the ad- 
vantages of any other apparatus. 


Fia. 734. 


Dressing with slight flexion. 


With regard to the position of the limb, there are three views. There is, 
first, the ancient one of semi-flexion, advocated by Hippocrates, Celsus, and 
others; second, that of extreme extension, which is more especially. the 
practice of English surgeons, and to some extent that of American surgeons, 
though by neither is it universally insisted upon ; lastly, the position of slight 
flexion. The first, that of semi-fiexion, is obviously at variance with all ana- 
tomical ideas of adjustment. The second, that of extreme extension (Fig. 735), 


Fie. 735. 


Dressing applied for fracture of the olecranon, the arm being in a state of full extension. 


involves a position exceedingly uncomfortable to the patient, with the ad- 
ditional disadvantage that if the fracture of the olecranon is near to its base 
there will be a saree | to an anterior displacement of the ulna. The third 
position, or that of slight flexion, harmonizes with the normal posture of the 
arm when left unrestrained by muscular contraction, and conduces best to 
the comfort of the patient and to the proper adjustment of the fragments. 
This position is preferred by Continental surgeons, and is the one which I 
have invariably adopted. 

Should there be much contusion of the soft parts, the inflammation severe, 
and the swelling extensive, no dressing of a permanent nature is admissible — 
until the acute symptoms are past. The arm should be extended upon a 
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pillow, leeches applied about the articulation, and the parts covered with a 
lotion of lead-water and laudanum, until the inflammation is controlled. In 
the course of five or six days an attempt may be made to apply the fracture 
apparatus, first using only the adhesive strip, and after a day or two more 
the roller, then finally the anterior splint. Should the joint, in consequence 
of a compound fracture of the olecranon, or from constitutional influences, 
or from any local violence whatever, be threatened with anchylosis, the 
extended position must be abandoned and the flexed one adopted, so that, 
in case the articulation becomes hopelessly stiff, the arm may still be useful. 

To prevent the usual rigidity of the joint, passive movement may be com- 
menced about the fourteenth day, the movements being very slight at first, 
and the surgeon supporting the fracture with the thumb and fingers when 
they are made. This period for motion is earlier than that which is generally 
thought prudent, but I have seen no accident happen to the cure from its adop- 
tion, and feel confident that the practice secures a more useful arm than when 
the manipulation is postponed to a later day. I am satisfied that, so far as 
stiffness of the elbow-joint is concerned, it is as liable to occur in one position 
as in the other, and therefore, in this respect, the semi-flexed 
one has no advantage, with the great disadvantage of offer- Fig. 736. 
ing an insuperable objection to close union of the fragments. 

Other plans have been and are at present employed by 
surgeons for the treatment of this fracture. The method 
adopted by Sir Astley Cooper (Fig. 736) consisted in ex- 
tending the arm, placing two strips of tape parallel with 
the olecranon, and securing these to the arm by circular 
turns of a wet roller above and below the joint. The ends 
of the tape being drawn together and tied served to draw 
the olecranon towards the shaft of the bone. An anterior 
splint completed the dressing. There are two objections to 
this plan, namely, the interference to the circulation from 
the circular rollers (which, to do any good, must be tight), 
and the extreme extension of the arm, an uncomfortable 
position under any circumstances. 

Duverney carried a figure-of-eight roller about the elbow, 
and simply placed the arm, somewhat flexed, on a pillow. 
The objections to this plan are its insecurity in the case of 
many patients, and the necessity for confinement during 
the treatment. Boyer’s method consisted in surrounding 
the arm with a roller, from the hand up to the elbow, but gs. 4 trey Cooper's 
before covering in the latter he folded a long narrow com- dressing. 
press, the middle of which was placed above the olecranon, 
and the two ends drawn down and crossed in front of the arm, after which: 
the roller was passed over this compress and continued up the arm. No 
splint was placed in front of the elbow. This method is not secure, neither 


Fie. 737. 


Hamilton’s dressing. 


does it maintain the fragments in position. Alcock substituted for the com- 
ress of Boyer a long strip of adhesive plaster, which was similarly applied. 
he method of Hamilton (Fig. 737) consists in preparing a splint long 
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enough to extend from near the shoulder to the wrist, of a width equal to 
that of the widest part of the arm, and having a notch cut on each side, three 
inches below the olecranon. This splint is to be well padded, then placed 
along the anterior part of the arm, and retained in position by a bandage 
commencing at the hand and extending up to the elbow. When the notches 
in the splint are reached, the olecranon must be drawn down and the roller 
conducted upward above the process, and down again to the notch on 
the opposite side, repeating these turns, each successive one becoming less 
oblique, and always passing through the notches, until the back of the elbow 
is covered in, after which the bandage is to be continued up the limb to the 
shoulder. 


Fractures of the Coronoid Process of the Ulna.—Of one hundred and thirty- 
three fractures of the ulna admitted into the Pennsylvania Hospital, three 
are noted as fractures of the coronoid process. (Fig. 738.) When it is con- 

j sidered that there are prob- 
Fia. 738. ably not more than four or 
five cases in existence where 
the accident has been verified 
a by dissection, the presump- 
Fracture of the coronoid process. tion is that not one of these so 
recorded was really a fracture 
of this process. I have never witnessed an instance of the injury. The cases 
which have been established by autopsy, as stated by Hamilton,* are the 
following: one by Sir Astley Cooper, found in the dissecting-room of St. 
Thomas’s Hospital; one in University College museum, described by Samuel 
Cooper; one by Velpeau; and one by the late Charles Bell Gibson. Bryant} 
describes a specimen of this fracture in Guy’s Hospital museum, marked 
1119”. The cases reported as fractures and collected by Hamilton are twelve 
in number, to which are to be added five cases reported by Lotzbeck, of 
Munich, and three by Leis,{ making in all twenty cases. A case reported 
by Dr. Duer, of this city, bears the evidence of being really an injury of this 
kind. There can scarcely be a doubt, therefore, that this fracture does 
exist, although it is one of extreme rarity. 

Cavusrs.—Any force, such as a fall upon the hand, driving the process vio- 
lently against the articulating surface of the humerus, may determine this 
fracture, and in many of the cases reported the accident is described as 
having occurred in this manner; but as the radius, in these cases, participated 
in the injury, its head being displaced anteriorly, it is not improbable that 
it was mistaken for the coronoid process. In the case cited by Bryant, the 
head of the radius was also broken. <A consideration of the anatomical 
relations of the coronoid process renders it exceedingly unlikely that this 
fracture is ever produced by muscular action alone. The brachialis anticus 
has its insertion on that part of the process where it blends with the shaft 
of the bone, and therefore cannot exercise any great traction force upon the 
process itself. The injury is not peculiar to any age, as the cases in which 
it is said to have occurred varied in age from six years to sixty. 

Symproms.—The recorded symptoms of this fracture are luxation of the 
bones of the forearm backward, a preternatural prominence of the olecra- 
non, a hard body (the detached process) felt in the front of the arm, 
and a tendency to luxation whenever the forces employed in reduction are 
suspended. 

Proanosis.—Deprived as the process must be of any considerable number 
of blood-vessels, it is probable that the union would be fibrous. This was 
the case in the specimen examined by Sir Astley Cooper. 

TREATMENT.—The forearm should be flexed to a right angle, covered by a 
roller, and a well-padded right-angled splint secured to its anterior surface. 


* Fractures, p. 306. + Surgery, p. 852. 
{ Schmidt’s Jahrbiicher, 1866, vol. exxxix. p. 134, Hamilton. 
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At the expiration of twelve or fourteen days the joint should be carefully 
moved, and after four or five days more the dressings may be laid aside and 
the arm carried in a sling. Such a course would seem to be proper in view 
of the possibility of anchylosis. 


Fracture of the Styloid Process of the Ulna.—F racture of this process may 
be produced by direct force, as when a blow is inflicted or the patient falls 
upon this part of the arm. It is sometimes broken at the same time with 
the lower end of the radius, most probably in consequence of an extreme 
tension of the internal lateral ligament. 

Symproms.—The signs of the fracture are pain, swelling, and some degree 
of deformity at the inner part of the wrist. When the hand is carried well 
to the radial side of the arm, the process may be seen and felt to leave the 
lower end of the bone. 

Proenosis.—These cases are liable to be followed by some deformity ; and 
I think that this is due to the slipping forward of the tendon of the extensor 
carpi ulnaris, thus preventing an accurate apposition of the broken surfaces. 
The union in the only case which I have had the opportunity to examine 
proved to be ligamentous. 3 ; 

TREATMENT.—The hand and forearm should be placed upon the Bond 
splint. This splint admits of the hand being carried well to the ulnar side 
of the arm, which position relaxes the internal lateral ligament and favors 
the restoration of the process toits proper place. The extension of the carpus 
will also relax the tendon of the extensor carpi ulnaris. When, by position 
and by manipulation, the parts are properly adjusted, a compress should be 
applied over the process, and the splint bound to the arm by a roller carried 
from the hand up to the elbow, after which the limb may be suspended in 
the ordinary sling. If satisfied of the correct position of the process, it will 
not be necessary to disturb the dressing oftener than once in three or four 
days, unless the wrist-joint or the arm has sustained other injury, when the 
same precautions against swelling and anchylosis must be observed as are 
proper in other fractures about the wrist-joint. 


Fractures of the Hand. 


Fractures of the hand may be divided into those of the carpus, of the 
metacarpus, and of the phalanges. Simple or uncomplicated fractures of the 
hand are not common injuries, but they are often associated with such a de- 
struction of the soft parts as to involve the question of amputation. Firearms 
and machinery constitute the two most fruitful sources of these accidents. 
The records of the Pennsylvania Hospital from 1850 to 1874 furnish 143 
cases of these injuries, distributed as follows: 9 were fractures of the carpus, 
53 of the metacarpus, 44 of the phalanges, 17 of the thumb, and 20 not 
recorded. Of these, 37 were simple fractures, 75 compound, 29 compound 
comminuted, and 2 simple comminuted. For reasons of a social nature, 
. these fractures are not often met with in females: of the 143 cases to which 
reference has been made, 137 were in the persons of males, and only 6 in 
females. The largest number, 50, occurred between the ages of twenty and 
thirty. Of these 143 cases, 38 demanded amputation, of which number one 
case died. The causes of death in the cases not operated on were as fol- 
lows: 2 from tetanus, 1 from pyzmia, 1 from exhaustion, 1 from phlebitis, 
and 2 from associated injuries. 


Fracture of the Carpal Bones.—The carpal bones, being short, irregular, 
and compactly bound together by powerful ligaments, are rarely the sub- 
ject of simple fracture, and when it does occur it may be readily overlooked. 
Cloquet, in his paper on “The Hand,” in the “ Dictionary of Medicine,” gives 
two cases in which the fractures were only recognized by dissection after 
death. In the case of a man admitted into the Middlesex Hospital, and who 
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died from his injuries, a fracture was found passing through the scaphoid 
bone.* When the injury does occur independent of any serious damage to 
the soft parts, it is generally produced by falls upon the hand, in which the 
parts are subjected to severe tension, which, as has been shown by Bouchet 
in his experiments on the dead body, is capable of breaking these bones. 
Symproms.—In consequence of the swelling and the absence of much dis- 
placement, there will be difficulty in detecting the injury, though the exist- 
ence of pain on pressure, discoloration, and perhaps crepitus when the hand 
is alternately flexed and extended, may reveal the existence of the fracture. 


Fracture of the Metacarpal Bones.——The metacarpal bones are occasionally 
broken. Of the whole number of fractures admitted into the Pennsylvania 
Hospital from 1850 to 1874, there were fifty-three fractures of the metacarpus. 
Malgaigne records only sixteen cases out of the whole number treated in the 
Hotel-Dieu. 

It is very unusual for more than one bone to be broken at the same time. 
Of seventy-one metacarpal fractures recorded in the Middlesex Hospital, 
there were three instances in which two or more bones were broken. There 
is a discrepancy among authors as to the particular bone most frequently 
broken. Some, among whom are Chelius and Boyer, think that the fifth is 
the one most generally involved. Hamilton in his analysis of fourteen cases 
found the metacarpus of the index finger broken six times, and next in fre- 
quency were the fourth and fifth. Berard’s observation coincides with this, 
so far as fracture of the index finger is concerned. In the seventy-eight cases 
noted in Holmes’s Surgery, twenty-seven involved the first metacarpal. I 
have seen this fracture in all the metacarpal bones except that of the index 
finger, but most frequently in the fourth. There would seem to be an ana- 
tomical reason for a fracture of the third and fifth pieces in preference to 
the others, in consequence of the prominence of the first and the weakness 
of the last, in the series of these bones. The situation of the fracture may 
be in any part of the bone, but the middle and the lower third are the por- 
tions oftenest implicated. 

Causrs.—Except in cases complicated by extensive damage to the soft 
' tissues, these fractures are generally produced by force indirectly applied, 
as where a blow has been dealt with the clinched fist, in which act the force 
is received on the phalangeal extremities of the bones. In this way it often 
occurs with pugilists. Of the fourteen cases collected by Hamilton, eight 
were produced by violence applied to the knuckles. In three cases of my 
own it was done in the same way. In isolated cases, a blow may be so con- 
centrated directly on a single metacarpal bone as to cause a fracture. In 
two instances I have seen this occur. This accident is not peculiar to any 
age, though uncommon in the young. I have seen a fracture of the meta- 
carpus in a child three years of age, and a similar injury in an old man of 
eighty-five. It is said that when met with in the young it is probably merely 
a separation of the epiphysis; but in the instance which I have mentioned 
this could not have been the case, since the fracture was at the distal end of 
the metacarpal bone of the thumb. 

DisPLACEMENT AND Symproms.—When the fracture is produced by force 
applied to the phalangeal extremity of the bones, the displacement is largely 
due to a change in the position of the anterior fragment, the distal end of 
which is turned towards the palm, the proximal end forming a projection 
upon the dorsum of the hand. The carpal fragment, being firmly bound by 
ligaments, is very much less movable than the other or the phalangeal piece. 
The deformity described follows from the shape of the bones, which are con- 
cave anteriorly; and, secondly, from the influence of the lumbricales and 
interosseous muscles, the first favoring the sinking inward of the anterior end 
of the distal piece, and the last producing some shortening or overlapping of 
the fragments. 

%* Holmes’s System of Surgery, vol. ii. p. 801. 
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_ Symproms.—The symptoms of this fracture are pain, preternatural mobil- 
ity, crepitus, sinking or partial disappearance of the corresponding knuckle, 
and a prominence on the back of the hand. Both the mobility and crepitus 
are best demonstrated by grasping the proximal phalanx of the injured bone 
and carrying it forward and backward, while the thumb of the other hand is 
ve over the supposed seat of fracture. 

ROGNOSIS.—When the fracture is uncomplicated, union takes place in 
three or four weeks: it is not uncommon to have some little prominence on 
the back of the hand, not, however, impairing its usefulness to any great ex- 
tent. Occasionally inflammation extends to the surrounding parts, followed 
by abscess and even anchylosis of the metacarpo-phalangeal and also of the 
wrist-joints. 

TREATMENT.—Except in the case of the metacarpal bone of the thumb, 
fractures of the carpus and metacarpus are treated on the same general plan. 
We must observe the concave form of the palm of the hand, and make the 
splint to conform to its shape. For this purpose a light piece of poplar or 
pine board, such as that from a cigar-box or a shingle, should be cut corre- 
sponding to the outline of the arm and the hand. (Fig. 739.) The palmar 
portion must be a little wider 
than the hand, and the splint Fic. 739. 
made long enough to extend 
from the middle of the forearm 
to the tips of the fingers. Upon 
it should be placed some padding, 
observing to build up a convex 
elevation with oakum or cotton Splint for fracture of the carpus and metacarpus. 
for the support of the hand. If 
there is displacement of the broken metacarpal bone, extension should be 
made from the corresponding finger, and pressure applied directly over the 
fragments, so as to force them into position. The hand and arm are then 
laid upon the splint, the form of which admits of the fingers being well flexed. 
If the ends of the bone incline to become unduly prominent, place upon them 
a compress, and secure the hand and arm to the splint by the turns of a roller. 
The forearm should be placed across the chest and suspended in the ordinary 
sling. The dressing requires to be renewed as often as the state of the parts 
demands, following very much the same rules in this respect as in fractures 
of the bones of the arm. 

Sir Astley Cooper describes a fracture through the head (more properly 
the neck) of a metacarpal bone, which may readily be mistaken for a dis- 
location. A specimen of this fracture is in my possession. The existence 
of crepitus and the sinking of both the phalanx and the anterior fragment 
will serve to distinguish it from luxation. In this injury the dorsal projection 
is due to the anterior end of the posterior or carpal fragment. In its treat- 
ment the hand and arm should be placed upon a splint similar to that for 
other fractures of the metacarpus, observing to adjust a compress in the 
palm of the hand, so as to press up the depressed anterior fragment. 

When the metacarpal bone of the thumb is broken, it should be treated 
after the manner of a fractured phalanx, or by having a piece of felt or stout 
pasteboard wet and neatly moulded to its palmar surface, including also its 
phalangeal portion. 


Fractures of the Phalanges—The multiform acts of the fingers, their ex- 
posure, and their scanty covering of soft parts, render them liable to severe 
injuries; and hence we often find them not only broken but extensively 
comminuted. In one hundred and forty-three cases of fracture of the hand 
admitted into the Pennsylvania Hospital, forty-four were fractures of the 
phalanges. Commonly one bone is broken, and generally by direct violence, 
as when the hand is caught under heavy castings or blocks of stone, or in 
machinery. <A case is recorded in which a phalanx was broken by muscular 
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action while the patient was making a back-handed stroke at another person.* 
Rarely do we meet with a case of this fracture among females or in very 
young persons. The serious nature of these injuries is well shown by the 
statement of Hamilton, “that in a record of thirty such fractures twelve 
required amputation.” We have not a sufficient number of statistics to de- 
termine the relative frequency of phalangeal fractures, but, so far as the very 
limited number recorded enables us to draw any conclusion, it appears that 
the thumb and the middle and ring fingers are most frequently broken, and 
that, according to Lonsdale, the first row suffers most from simple fractures. 

Symproms.—Preternatural mobility and crepitus sufficiently indicate the 
nature of the injury. 

DispLACEMENT.—In most cases of simple fracture the fragments are but 
slightly if at all displaced; but in exceptional ones there may be a lateral 
deviation, or, as in a very instructive case related by Hamilton,} a rotation 
of the phalanx on its axis. If the fracture be very oblique, there may be 
considerable overlapping. 

Resvutts.—In simple fractures good union without noticeable deformity 
may be confidently anticipated in four weeks. 

TREATMENT.—T wo methods have been employed in the treatment of these 
fractures, the semi-flexed and the extended position. The first or French 
plan, that which was practiced by Ambrose Paré, cannot be regarded as a 
proper one, though it might in many cases be adopted with great advantage, 
as when the fracture extends into one of the phalangeal joints and anchylosis 
is likely to follow, this semi-flexed position being the most useful one for a 
stiff finger. The second plan is the one most popular with American and 
with English surgeons. The fragments being adjusted, a piece of pasteboard 
or felt may be soaked in hot water and moulded to the under and lateral 
surfaces of the finger, extending a little beyond its extremity. A second 
splint is required, consisting of a light piece of wood, one inch wide, and 
sufficiently long to reach from the wrist to one-quarter of an inch in advance 
of the injured digit. (Fig. 740.) This splint, being well padded, should be 

placed along the dorsal aspect 

Fig. 740. of the metacarpus and the in- 

jured finger, and secured in 

position either by the turns of 

a roller three-quarters of an 

inch wide, beginning at the 

extremity of the finger and fin- 

ishing on the metacarpal part 

= = of the hand and the wrist, or 

Splints forfracture of the phalanges. by spiral turns of adhesive 

plaster in a similar manner, 

When two or more phalanges are broken, the entire hand should be placed 

upon a well-padded palmar splint, as in fractures of the carpus and meta- 

carpus. Thus placed, one finger becomes a support for another, and pre- 

vents lateral displacement. It will be necessary to examine the dressing 

daily for three or four days, modifying the padding and the compression 
if required by the increase or the subsidence of the swelling. 

After five or six days a plaster dressing may be substituted for the splints. 
For this purpose the roller should not exceed three-quarters of an inch in 
width, and should have secured between its turns a strip of muslin one inch 
- wide, and long enough to extend from the end of the injured finger, over the 
back of the hand, to the arm, to which it must be fastened either by a roller 
or by tearing the upper end into two strips for a short distance, and tying 
them around the wrist. 

Some surgeons, among them Boyer, have advocated amputation for frac- 
tures of the last or ungeal phalanx, alleging that the recovery of this deli- 
cate piece is very uncertain. I do not concur in this opinion. Two cases of 


* British Medical Journal, March 28, 1874, p. 204. } Fractures, p. 332. 
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this kind which were under the care of Dr. Koerper, of this city, and one 
which came under my own observation, recovered perfectly. Other surg eons 
have had a like success. 


Compound Fractures of the Hand.—I cannot dismiss this subject without a 
word about compound fractures of the hand. When the external wound is 
limited it does not materially complicate the case, but where there is laceration 
of the soft parts and comminution of the bones we have to deal with a more 
serious state of things, often requiring considerable discrimination and judg- 
ment in order to determine what course of treatment is best to adopt. Should 
a phalanx be broken into several pieces and the soft tissues be. bruised and 
torn, in most instances the removal of the finger becomes a necessity. If the 
metacarpus or the carpus is broken, or even comminuted, with extensive 
laceration of the soft parts, it is best to pursue a conservative plan, as the 
hand, being so richly supplied with blood-vessels, possesses a wonderful re- 
cuperative power. Under such circumstances any small detached fragments 
of bone which are present should be removed, and the hand and forearm 
placed on an anterior splint and kept under the influence of a water irri- 
gation. (See Wounds of the Hand.) By the adoption of this plan many 
very unpromising cases recover. 


Fractures of the Bones of the Pelvis. 


Fractures of the pelvis are not very common accidents. Malgaigne states 

that only ten cases were admitted into the Hotel-Dieu during eleven years. 
Ninety-four cases were received into the Pennsylvania Hospital during 
a period of fifty-four years. In 50 of these cases the fractures were dis- 
tributed as follows: of the ilium, 33; of the acetabulum, 10; of the pubes, 
5; and of the ischium, 2. The largest number, 24, oceurred between the 
ages of twenty and thirty years; 76 were in males, 4 in females, and in 14 
the sex was not stated. The number of deaths was 36. Of 65 cases: of 
elvic fractures collected by Dr. Lyon, 41 recovered and 24 proved fatal. 

he great strength of the pelvic bones and the resistive power of the liga- 
ments which bind them together necessitate the application of a tr emendous 
force for the production of fracture. 

Lodging as the pelvis does a portion of the genito-urinary and digestive 
organs, and also great blood-vessels and nerves, the violence which fractures 
one or more of its pieces is liable also to implicate seriously its contents: 
hence the fatality of these injuries. 

Fractures of the pelvis may be single or multiple, and are often conjoined 
with a dislocation of its bones. When the articular surfaces are thus torn 
asunder, a layer of bone is usually detached along with the interarticular 
cartilage. When deeply situated and the fragments are not materially dis- 
placed, fracture of the pelvic bones may easily escape detection. 

Proenosis.—In all fractures of this part of the skeleton our prognosis 
should be very guarded. The risks to which the patient is exposed are 
numerous. He may die from shock; the urethra may be lacerated, or the 
bladder may be torn, giving rise to urinary infiltration of the perineum or 
the pelvis, and followed by suppuration and gangrene. The rectum may be 
wounded, and peritonitis may follow; gangrene of the intestines is not im- 
probable, and sometimes the patient perishes from hemorrhage. Occasionally 
individuals recover under the most unpromising conditions. In the museum 
of the Royal College of Surgeons there is a specimen in which the entire 
pubes has been lost by necrosis as the result of a fracture. The patient was 
a little girl who entirely recovered from the injury. In the same museum 
is another pelvis, one side of which was broken in several pieces, and yet all 
had reunited, the man dying afterwards from fever. Mr. Moore* narrates a 
case in which repair had taken place where the head of the femur had been 
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driven entirely through the floor of the acetabulum and lodged in the pelvis. 
Bryant* gives the case of a female child, where the damage to the pelvic 
bones, accompanied with laceration of the perineum, was so great that all 
the pelvic organs were forced through the lower outlet, and yet recovery 
took place. 

Causrs.—Fractures of the pelvic bones are produced by force, both direct 
and indirect,—most commonly by the wheels of a heavily-loaded wagon 
passing across the hips, or by the hips being caught between the buffers of 
cars, or between a wall and the body of a wagon. Falls or kicks upon the 
trochanter, upon the nates, or on the crest of the ilium, are also methods by 
which the injury may be produced. Gunshot fractures of these bones are 
quite common. 


Fractures of the Sacrum.—The sacrum, of all the bones of the pelvis, is 
least exposed to fracture. Its spongy tissue and its curves, its association 
and ligamentous connection with the innominate bones, all conduce to its 
protection. It may be broken alone, or its fracture may be conjoined 
with fracture of the other bones. The lower half is the portion most liable 
to yield, inasmuch as it is not only the weakest but also the most exposed 
part, the upper portion being protected by the posterior projection of the 
innominate bones. 

Causrs.—The causes are in most instances concentrated and intense force 
directly applied to the part, as when a person falls from a considerable 
height, striking upon the lower end of the bone, or upon its dorsum ; or when 
the wheel of a wagon passes across the back of the pelvis. Indirect violence 
may also induce such a fracture, but it is then associated with similar injury 
to the other bones. 

The direction of these fractures may be transverse, oblique, or vertical. 
Most commonly they are transverse. 

DispLAcEMENT.—The displacement, when present, consists in an anterior 
projection of the lower fragment, due to two causes,—first, the blow, and, 
secondly, the contraction of the gluteus maximus, coccygeus, and sphincter 
ani muscles. Lateral distortion is not likely to occur, as the lesser and 
greater sacro-sciatic ligaments counteract such a change in the position of 
the fragments. 

Symproms.—There will be pain of a very acute character, which will be 
intensified by any movements calculated to disturb the fragments, such as 
flexion or extension of the body, thereby pinching some of the sacral nerves. 
All straining efforts, as defecation, urination, coughing, or sneezing, produce 
severe suffering. Posterior angular deformity may be visible, and by intro- 
ducing a finger into the rectum and pressing upon the coccyx, both crepitus 
and mobility may be detected. In addition to these symptoms there will 
probably be present paralysis of the bladder and of the rectum, both of these 
organs receiving nerves from the sacral plexus. 

Proanosis.—A force which is sufficient to fracture the sacrum will gener- 
ally inflict so much damage upon the pelvic organs that a fatal result may 
be anticipated. Should the case be one of modified diastasis, as when a 
layer of the bone underlying the cartilage which connects the sacrum with 
the ilium is detached, the prognosis is more favorable. Dr. Banks} reports a 
case of such an injury, the displacement being upward to the extent of one 
inch, notwithstanding which the patient recovered. Dr. Burlingham, of 
Illinois, records a very remarkable case in the April number of the American 
Journal of the Medical Sciences for 1868, of a compound fracture of the 
sacrum, in which the urine flowed for some time through the wound, yet 
the patient entirely recovered. 

TrReaATMENT.—If there is. only a slight disarrangement of the fracture, 
there will be no necessity for any officious attempts to effect a nice appo- 
sition. The patient should be placed upon the back, the thighs being flexed 
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and supported over pillows. In order to take off all pressure from the 
sacrum, an ovoidal air-cushion may be placed under the hips, or, when an 
appliance of this kind is not at hand, a cushion can be made to slip under 
the pelvis, with an opening cut out corresponding to the sacrum. When 
the bowels require to be opened, this cushion should be removed, and a 
rubber bed-pan placed under the nates. The urine must be drawn at inter- 
vals of six or eight hours, and if there is any evidence of the bladder being 
wounded, a gum catheter should be introduced and allowed to remain, so 
as to keep the organ drained until the damage is repaired. Pain must be 
alleviated by anodynes, and if inflammation of any portion of the contents 
of the pelvis arise, it should be counteracted by leeches to the perineum, 
and by flaxseed or corn-meal poultices laid over the hypogastrium and kept 
warm and moist by being covered in with oiled silk. If the patient is unable 
to expel the contents of the bowels, injections of warm water will be required 
to remove any accumulation ; and if, in consequence of paralysis, all retentive 
_ power in the bowels is lost, the discharges from the rectum may be received 
upon a pledget of oakum kept under the nates, while the stillicidium of the 
urine can be passed into a urinal placed between the thighs. That the 
fragments may be disturbed as little as possible, it is proper for the first 
three weeks to keep the bowels closed by opium, for five or six days at a 
time. Should the displacement be very marked, so as to encroach upon the 
cavity of the pelvis, reduction may be effected by inserting a finger into 
the rectum and pressing the parts backward into their proper place. The 
difficulty, however, will be to maintain the reduction after the finger is 
removed. Both M. Indes and Bermond employed permanent mechanisms 
as substitutes for the digit. The first used simply a piece of wood, cylin- 
drical in form, five inches long, and three inches in circumference, which was 
inserted into the rectum and retained by graduated compresses supported 
with a T- bandage. He removed this plug or splint every third day, using 
an injection before its reposition. Bermond, instead of the wooden cylinder, 
used a silver canula, with a bag attached, which when stuffed formed an 
inner and an outer tampon, with a cork in the end of the tube to prevent 
the constant flow of feces. It was removed only twice during the treat- 
ment, once on the seventh day and again twelve days later. Both of these 
cases recovered. The gum colpeurynter might be used with advantage in 
a case of this kind, by introducing it into the bowel and then distending it 
with water or air. 


Fractures of the Coceyx.—Until the age when the different pieces of the 
coccyx are united by bone, an uncomplicated fracture would be one of the 
most improbable of occurrences. Fractures of this bone are said sometimes 
to occur during parturition, by the pressure of the foetal head while engaged 
at the inferior strait of the pelvis; but such cases are probably often luxa- 
tion or rupture of the ligaments which unite the articulations. The accident 
may occur not only from the cause just named, but also from kicks, blows, 
and, as I have known, from a rider’s coming down upon the back of the 
saddle in an attempt to mount a restive horse. 

The displacement in fracture of the coccyx is forward, and is produced by 
the same agencies as those which cause the deformity in fracture of the 
sacrum. The damage done to the last spinal nerves in injuries of the coceyx 
often gives rise to an exceedingly painful state of the soft parts overlying 
the bone, to which the name of coccydynia has been given. Necrosis may 
follow this injury, either resulting in spontaneous expulsion of the fragment 
by piecemeal, as in a case mentioned by Cloquet, or necessitating its excision. 

TREATMENT.—Little more is to be done than to enjoin quiet in the recumbent 
position, placing beneath the nates the oval cushion which I have directed 
in fractures of the sacrum, in order to relieve the coccyx of all pressure. 
The position on the side can be occasionally assumed with comfort to the 
patient. Should the bone project forward, so as to encroach materially upon 
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the anus or on the pelvic outlet, the finger, well oiled, may be introduced 
into the bowel, and the bone pressed back into place. If the deformity re- 
turns, it may be proper to resort to such tampons as have been described for 
fractures of the sacrum. Should there be much inflammation present, leeches, 
followed by a lotion of lead-water and laudanum, will prove of service in 
diminishing the liability to neuralgia, abscess, fistula, and necrosis. South 
' was able to cure two tedious cases of extreme sensitiveness of the parts fol- 
lowing fracture of the coccyx by adjusting to the tuberosities of the ischii 
two oblong cushions, which removed all pressure from the lower end of the 
spine when in the sitting position. 

When the patient suffers from coccydynia, it has been advised by Simpson 
to introduce a narrow bistoury between the soft parts and the bone and com- 
pletely sever all connection between the two. This does not always cure the 
patient, as I very well know; but the harmlessness of the procedure and the 
occasional success of the operation are sufficient reasons for trying this plan 
before adopting a more radical one. Should it fail and the symptoms continue 
severe and persistent, the excision of the bone may become necessary. 


Fractures of the Ossa Innominata. 


These bones being composed of three portions, the ilium, ischium, and 
pubes, we may have fracture of either piece singly, or of all three at the 
same time. Malgaigne describes what he calls “ double vertical fractures” of 
the pelvis, as when both branches of the pubic bone are broken and a second 
line of fracture is situated behind the acetabulum, in the ilium or sacrum, 
running vertically. The middle fragment will contain the hip-joint, and may 
be displaced upward or downward, or it may be turned by either its upper or 
its lower extremity towards the pelvic cavity. He narrates a very interest- 
ing case of this injury in a woman, reported by Papavoine in the Journal des 
Progrés, tome x. p. 234. Both innominate bones may be simultaneously broken. 

These fractures are produced generally by direct force, such as falls upon 
the pelvis, intense pressure by wagon-wheels or between cars, or by falling 
timbers, gunshot injuries, kicks from horses, etc. Drs. Joy and MceWhinne, 
two Canadian physicians, have recorded a fracture of the anterior superior 
spinous process of the ilium which they allege was caused by muscular con- 
traction alone. . 


Fractures of the Ilium.—A large portion of the ilium, namely, the upper ex- 
panded part, being at some distance from the pelvic organs, forming a portion 
of the abdominal wall, and being lined within by the iliacus internus muscle, 
its fractures are not so dangerous to life as are those of the other bones. 

The bone may be severed through the iliac fossa, either transversely 
or vertically, tearing the iliacus internus muscle (Fig. 741), or it may be 

broken in a line near to and parallel with 

Fria. 741. the crest, through the anterior superior 

spinous process, and even through the 
base of the posterior superior spinous pro- 
cess, as in a case narrated by Hamilton, 
but which, I believe, stands alone. Mal- 
gaigne speaks of these fractures near the 
crest as taking their start either in front of 
or behind that remarkable projection situ- 
ated at the junction of the anterior and mid- 
dle thirds of the crest, and running thence 
either forward or backward, or, in some in- 
; stances, in both directions, constituting a 
Fracture of the ilium, traversing its dorsum double fracture. In many instances this ob- 
y ica here geil ds cha servation will be found to be quite correct. 
Symproms.—There is acute pain expe- 

rienced on motion. The patient is unable to stand or to walk. If, while 
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the limb is flexed and the body inclined forward, thus relaxing the muscles 
and the strong fascie attached to the upper border of the bone both within 
and without. the pelvis, the crest of the ilium is grasped and pressed back 
and forth, mobility and crepitus may be detected. The displacement, in 
some instances, is so slight that no crepitus whatever can be discovered. In 
other cases, as when the crest is broken, the detached fragment may be found 
drawn considerably away from the other part of the bone by the action of 
the abdominal muscles. When the anterior superior spinous process is 
broken, it may be displaced downward by the sartorius muscle, and if the line 
of separation extends some distance back into the crest, the tensor vagins 
femoris will assist in causing the same deformity. Any attempt to turn in bed 
almost invariably causes pain in pelvic fractures. The contusions incident 
to these injuries are soon followed by extensive discoloration. 

Accompanying these fractures will sometimes be found a rupture of some 
portion of the abdominal or pelvic viscera. In a case admitted to the Uni- 
versity Hospital, the pelvic cavity was partially filled with blood, in conse- 
quence of the damage sustained by the iliac veins. Hamilton* records a 
similar injury. 

TREATMENT.—The patient must be placed upon his back, and the body and 
lower extremities so disposed as to insure the relaxation of those muscles 
which tend to produce displacement. To this end the limb should be drawn 
up, and the body somewhat flexed by raising the head and chest with pil- 
lows. When the crest is separated from the body of the bone and drawn up 
by the broad muscles of the abdomen, the most complete adjustment and 
relief will be secured by simply inclining the body towards the affected side. 
Sometimes, however, it will be found that the patient instinctively assumes 
a position which, although it may be contrary to our anatomical notions of 
what is the true one, gives complete relief from suffering, in which case 
it is well not to insist upon enforcing a compliance with any theoretical 
ideas which may be entertained upon the subject. The position once secured, 
the pelvis should be surrounded with a strong, broad bandage of drilling, 
made fast with pins. 

If the anterior superior spinous process is detached and displaced, the 
leg should be flexed on the thigh and the thigh upon the abdomen, in 
order to admit of the bone being readily reduced, after which an opening 
should be cut in the bandage to receive and to retain in place the broken 
fragment. Adhesive strips can be substituted for the broad encircling band- 
age. After adjusting the fracture, these strips, which should be two inches 
wide and sixteen inches long, may be carried from the tuber of the ischium, 
diagonally, upward and forward across the side of the pelvis upon the ab- 
domen, until the bone is entirely covered in. When the anterior process is 
the seat of the fracture, the first strip must cross immediately in front of 
this part of the ilium. When the fracture is a compound comminuted one, 
any loose pieces of bone should be removed, as they are liable to perish, and, 
acting as foreign bodies, cause troublesome fistulous openings. The condition 
of the bladder must be attended to, the catheter being used when the patient 
experiences any difficulty in passing the urine. A bed-pan will be required, 
in which to receive the alvine evacuations, and when there is much abdom- 
inal soreness relief will be obtained from hot fomentations. The callus 
which unites these fractures, as has been observed by Prof. John Neill, is 
formed on the outer surface of the bone alone. 


Fractures of the Pubis.—The causes of fracture of the pubis are similar to 
those producing like injury of the other pelvic bones, and may affect the hori- 
zontal ramus, the descending ramus, or the body, and, in some instances, all 
three simultaneously. It may also be detached from its fellow bone at the 
symphysis, severing the connecting cartilage and ligaments. (Fig. 742.) The 
examples of this separation are quite numerous. Lente} has described one 
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caused by severe pressure of the pelvis between two cars; there was also 
in this instance a wound of the bladder. Malgaigne furnishes four cases 
produced by forcible abduction of the thighs. He has also collected seven- 
teen cases of disjunction of the bodies of 
Fic. 742. the pelvic bones, from causes connected 
‘ty om | with parturition. The case of Cappelleti,* 
recorded as one of fracture from muscular 
action alone, is vitiated by the fact that 
the weight of the body falling upon the 
ground is not considered, and this may 
have been an important factor in deter- 
mining the lesion. The rami of the bone 
are the portions most commonly broken, 
and the great one attending the acci- 
dent is from the liability of the bladder to 
Fracture of the rami of the pubis. be wounded by the displaced spicules or 
splinters of bone. In one-half of the fatal 
cases analyzed by Lyon, urinary infiltration was the cause of death. Nelaton 
relates a case at the Hopital Saint-Louis of a woman who had a fractured 
pubis, a splinter from which had penetrated both the bladder and the vagina, 
and which he removed through the latter canal, yet who recovered, notwith- 
standing both urinary infiltration and abscess followed. This patient was 
probably the same, says Malgaigne, who in after-years had a calculus removed 
from her bladder by Lenoir, at La Pitié, the nucleus of which was a fragment 
of bone. In a case of fracture of the body of the pubis in a female, under 
the care of Maret, an obstruction was encountered while attempting to in- 
troduce a catheter. On making an incision into the labium, this obstruction 
was found to be the principal part of the body of the pubis: the fragment 
was removed without difficulty. This patient recovered, and afterwards 
became the mother of two children. Ruptures of the bladder are not always 
produced by a fragment of bone: if the organ happens to be distended at 
the time of the accident, it may be torn by the concussion alone. Whenever 
the opening, as shown by Sir Astley Cooper, is above the peritoneum, a fatal 
termination follows from peritonitis, but when it is below this membrane, in 
the cellular tissue of the pelvis, recovery is possible, though abscesses and 
sloughing may be anticipated. 

Symproms.—Severe pain, aggravated by pressure on the body of the bone, 
inability to stand or to walk, and a feeling of falling apart, with eechymosis, 
constitute the principal phenomena attending this fracture. Sometimes by 
grasping the tuber of the ischium with one hand and the body of the pubis 
with the other, and pressing in opposite directions, both crepitus and motion 
may be felt. 

TREATMENT.—Little is usually to be done in the way of reduction, as it is 
improbable that much displacement will be discovered, save perhaps in cases 
where the bones are separated at the symphysis. The pelvis may be sur- 
rounded with a strong muslin bandage, or with a broad piece of leather 
having buckles and straps attached by which it can be drawn as tightly as 
may be desired, and thus press together the disjoined bones. The dressing 
which I prefer, and which is much more simple and efficient, is a strip of ad- 
hesive plaster four inches wide and sufficiently long to extend two-thirds 
around the pelvis. Over the hypogastrium a piece of muslin must be laid 
so that the hair covering this region shall not become adherent to the plas- 
ter. In the application of the latter, the thighs must be flexed and kept close 
to each other, so as to relax the adductors, the pectineus, the psoas, and the 
iliac muscles; the innominate bones must next be pressed strongly together, 
and the adhesive strip laid on so as to cross anteriorly from one side of the 
pelvis to the other, its upper margin being a little above the anterior superior 
spinous processes of the iliac bones. Should the rami of the pubic bone be 
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displaced, pressure should be made upon the salient points, and, if the patient 
is a female, a finger may be passed into the vagina and thus act very effect- 
ually in pressing a fragment into place. 

The condition of the bladder must be carefully inquired into, as from 
this quarter comes the greatest danger. A gum catheter should therefore be 
immediately passed into the organ and allowed to remain until it has been 
ascertained that this viscus is uninjured. This should take precedence of 
everything else. We must not wait until the extravasation takes place 
before employing the instrument: this is the very mischief which we desire 
to prevent. Should a rupture in the organ exist, if the urine be kept en- 
tirely drained away for seven or eight days we may hope that the rent 
by this time will be sufficiently repaired to prevent leakage. In the event 
of subperitoneal or pelvic urinary infiltration being present, the signs of 
which are pain, swelling, and discoloration (the last two advancing forward 
and spreading over the perineum and the scrotum, and sometimes accom- 
panied by bloody micturition), free incisions must be made without delay into 
the scrotum or the perineum. In some instances the urethra has been torn 
entirely or partially across, near the neck of the bladder, as in the cases of 
M. Nivet and M. Boudet,* also in one reported by Dr. Clark in the Massa- 
chusetts General Hospital.+ In such a complication the perineum should be 
opened and the incisions carried into the bladder as in the operation for 
stone, in order that the urine may have an unobstructed escape. Inflamma- 
tion must be combated by leeches and external warmth, and pain controlled 
by opiates. 


Fractures of the Ischium. 


Fractures of the ischium, though often conjoined with similar injuries of 
the pubis, are not so common as those of the other bones of the pelvis. 
Only twice in fifty recorded cases of pelvie fracture was it met with in the 
Pennsylvania Hospital. The ischium may be broken in the course of its 
ascending ramus, or where the latter joins the descending branch of the 
pubis; also through the tuberosity ; and last, near to the acetabulum. 

CausEs.—In addition to those already de- 
scribed as being productive of pelvic fractures, Fia, 743. 
falls upon the buttocks are to be mentioned. 
In one case, pressure made during the instru- 
mental delivery of the feetal head caused the 
accident. The risk to the urethra and bladder 
is quite as great in fractures of the ischium as 
in those of the pubis. In several recorded 
cases of the injury there existed both an ex- 
ternal wound and comminution of the bone. 

Symproms.—After an accident producing 
fracture of the ischium, there will be inability 
to stand or to walk, or, at least, great difficulty 
in attempting either without support. By 
placing the patient on the breast and grasp- Fracture of the ramus of the ischium. 
ing the tuberosity of the bone, mobility and 
crepitus may be recognized. The fracture can sometimes be discovered by 
a digital examination made through the rectum or through the vagina, even 
when nothing abnormal can be detected by an external inspection of the 

arts. 

When the fracture is a compound one, a careful exploration should be . 
made by a finger introduced into the wound. The displacement following 
a detachment of the tuber ischii will be in a downward direction, in conse- 
quence of the attachment of the hamstring muscles. 

TREATMENT.—The patient may be placed upon either the back or the side. 


* Malgaigne, Fractures and Dislocations, Packard’s trans., p. 520. 
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If the former position is adopted, the limbs should be moderately flexed over 
pillows, and, to prevent the tuberosities from pressing against the mattress, 
an ovoidal air-bag or a ring cushion, one inch thick, should be placed beneath 
the pelvis, the limbs being then secured together. The catheter must be 
passed in order to ascertain the condition of the urethra and the bladder, 
and to remove the urine if there is the slightest ground for supposing that 
either has sustained injury. 


Fractures of the Acetabulum. 


In fifty cases of fractures of the pelvis placed on the records of the Penn- 
sylvania Hospital, ten extended into the acetabulum. 

The floor of the cavity may be traversed by a single fissure or by a number 
of radiating lines of fracture, without displacement; or it may be driven before 
the head of the femur into the pelvic cavity ; or the margin of the cavity may 
be chipped off; or, lastly, the three pieces which conjoin to form the cotyloid 
cavity may be separated from one another, an accident most likely to occur 
in young subjects. The cabinet of Professor Neill contains a specimen of 
this kind (Fig. 744) in which the union is complete and with very little 

callus on the articular surface. Moore* 

Fia. 744, has recorded a case in which the head of 
aiiins the femur was driven through the ace- 
tabulum into the pelvis. (Fig. 745.) A 
very remarkable case of this kind was the 
“Old Piper,” known on both sides of the 
Atlantic,s who died in February, 1839, 
in the Mercer Hospital, from tubercular 


Fia. 745. 


Fracture of the acetabulum and of the ramus of the Travers's case: head of the femur driven into 
ischium.—Irom aspecimen of Professor Neill’s. the pelvis.—Bryant. 


disease. Several years before, he had met with a severe injury of the hip, 
which at the time was regarded as a fracture of the neck of the thigh- 
bone. This man, after being treated for some time, was able to walk long 
distances, although somewhat lame. After his death it was found that the 
old injury consisted in a fracture of the pubis and also of the acetabulum, 
allowing the head of the femur to pass into the pelvis, where it had remained 
covered by a shell of bone. 

When the margin of the acetabulum is broken, it permits the head of the 
femur to slip when the thigh is rotated, producing as a secondary result a 
luxation, in which case the Boachodima teres may be torn. 

CavsEs.—Fractures of the acetabulum are produced by violence at lied 
upon the side of the gees or, more commonly perhaps, by falls or blows 
received upon the trochanter or the knees. 

Symproms.—These fractures are very obscure, and are liable to be con- 
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founded with fractures of the neck of the femur, or with dislocation of 
its head. There are no signs clearly distinctive of this injury. When we 
carefully analyze the symptoms presented in the cases on record, we find a 
singular want of uniformity in their phenomena. 

In a case of this injury recently under my care, in a very prominent citizen 
of Philadelphia, there was no shortening, although the most careful measure- 
ments were made. Pressure over the body of the pubis caused no pain, and 
the patient was able to sit up and ride a distance of nearly two miles to his 
home after the accident. He was able to raise the limb, and to flex the leg 
upon the thigh, and the thigh upon the abdomen; he could invert and evert 
the toes; there was no crepitus like that of fracture, and he had entire com- 
mand over the bladder. ‘I'he only movement which caused severe pain was 
the attempt to turn upon the side, and this occasioned violent muscular 
spasms. When the thigh was flexed upon the pelvis and then rotated, the 
are of the circle described was uniform up to a certain point, but beyond 
that the head of the bone appeared to slip. On the strength of this peculiar 
symptom a fracture of the lip of the cotyloid cavity was suspected, and the 
treatment adopted accordingly. A subsequent autopsy not only proved that 
this was the case, but also revealed a fracture of the floor of the acetabulum, 
through which the finger could be thrust from the pelvic side. 

In distinguishing between fractures of the rim of the acetabulum and 
those of the cervix of the femur, attention should be given to the following 
particulars: 

First, in fractures of the neck of the thigh-bone (unless impacted) the 
foot is everted, often lying on its outer side. In the cases of fracture of the 
rim of the acetabulum the verity of which has been determined by post- 
mortem examinations, the toes were turned inward, in one case very slightly 
outward at first, though afterwards changing to the other direction. 

Second, in fractures of the neck of the femur the trochanter major should 
be found appreciably nearer to the crest or to the anterior spinous process of 
the ilium than in a fracture of the lip of the acetabulum attended with dis- 
placement of the thigh-bone, inasmuch as the head of the latter is much more 
voluminous than its neck, and therefore keeps the trochanter out. 

Third, in fractures of the neck of the femur, if the shortening is overcome 
by extension it will immediately reappear on the removal of the force, in 
whatever direction the axis of the limb is placed. In fractures of the rim 
of the acetabulum, if the thigh is drawn to its proper length, and at the same 
time the head of the bone directed towards the broken side of the cavity, the 
shortening will occur while the limb is so placed. 

Fourth, the crepitus in fractures of the neck should be more rude, rough, or 
grating than in those of the rim of the acetabulum, since in the first there are 
two irregular surfaces of bone rubbing together, whereas in the latter the 
cartilaginous surface of the head of the femur forms a modifying element in 
the sound elicited by contact with the broken surface. This was very notice- 

able in a case which I once examined, the sound being exactly like that which 
is experienced when the surfaces of a relaxed joint are made to play upon 
each other. 

The signs which should distinguish this fracture from a simple dislocation 
are mainly two. First, in simple luxation there is a definite, generally un- 
varying, direction of the foot: it is either inverted or everted. Not so in this 
fracture: the toes may point in any direction. Secondly, in simple luxation 
the head of the bone once restored so remains, while in fracture it slips again 
into its abnormal position as soon as the reducing force is withdrawn. 

The same uncertainty attends fractures of the floor of the acetabulum. 
The shortening varies from half an inch to two inches; the foot may be 
inverted or everted. If, however, the surgeon encounters a case in which, 
after unusual violence has been applied to the pelvis,—as, for example, over 
the trochanter,—there follow shortening, acute pain when the joint is moved, 
crepitus produced by extension and relaxation of the limb rather than by 
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rotation and flexion, and if in addition the great trochanter is found nearer 
to the anterior inferior spinous process than that of the sound side, with the 
foot showing no special tendency to eversion, the presumption is that the case 
is one of fracture of the floor of the acetabulum. If the patient should be a 
female, much light might be thrown upon the case by an exploration through 
the vagina, by which any undue prominence within the pelvis could be de- 
tected ; and to those practitioners who advocate the introducing of the hand 
into the rectum for purposes of exploration, a new field for diagnosis is 
opened, though it might be difficult to say which of the twain, the hand or 
the head of the bone, would be capable of doing the most damage within 
the pelvis. In these cases the obturator nerve is liable to injury, and a 
painful condition of the muscles to which it is distributed would follow. In 
the case of the “ Piper” referred to, considerable pain was experienced; and 
in Morel Lavellée’s patient, recorded by Malgaigne, the severe pain present 
was supposed to be due to coxalgia. 

TREATMENT.—This should be very much the same as that for fracture of 
the thigh, namely, a fracture-bed, prepared as for the latter, and extension 
by means of a weight attached to the limb by adhesive strips. A broad 
adhesive band drawn across the front of the pelvis, or around it, if the lip of 
the acetabulum is supposed to be broken, will aid in keeping the head of the 
bone in position, by making pressure over the trochanter. The bladder, of 
course, must receive early attention, and the urine be drawn if necessary. 
Pain and muscular spasms should be controlled by hypodermic injections of 
morphia, and antiphlogistic remedies employed to meet such inflammatory 
complications as may arise. 


Fractures of the Lower Extremity. 


There is some difference of opinion among writers as to the relative fre- 
quency of fractures in the upper and the lower extremity. Of 1572 fractures 
registered at the Calcutta Native Hospital during a period of twenty-one 
years, 681 were of the lower and 665 of the upper extremity.* Malgaigne 
analyzed 2328 fractures from the records of the Hotel-Dieu, and found 1006 
belonging to the lower and 850 to the upper extremity. Lonsdale examined 
the fractures at the Middlesex Hospital for six years. There were treated 
1901, of which 516 were of the lower and 764 of the upper extremity.+ In 
Lonsdale’s collection an account was kept of the walking cases, such as were 
dressed at the hospital but did not enter its wards, and consequently it forms 
the basis for a reliable estimate. Of 8662 fractures recorded on the books 
of the Pennsylvania Hospital, 3910 occurred in the lower extremity and 
3760 in the upper; but these were all in-patients. 

For the satisfactory treatment of fractures of the lower extremities, espe- 
cially of the thigh, a fracture-bed and mattress are necessary. These have 
been particularly described (page 733), and need not again be referred to. 
These fractures may be divided into those of the thigh, the leg, and the foot. 


Fractures of the Femur. 


The femur is the largest bone in the skeleton, its construction rendering 
it capable of resisting a great amount of force. Before those important 
changes which are incident to advanced life take place in its texture, very 
great violence is required to sever its fibres. 

The most convenient classification of fractures of the femur is into those 
of the upper extremity, those of the shaft, and those of the lower extremity. 

In forty-four years—from 1830 to 1874—there were treated in the Penn- 
sylvania Hospital 1181 fractures of the thigh, 143 of which were compound. 
In 885 of these, in which the sex was named, 745 were males and 140 females 
152 occurred in boys under ten years of age, and the largest number (164) 
between the ages of ten and twenty. The mortality in the whole number 


* Holmes’s System of Surgery, vol. ii. p. $42. t+ Lonsdale on Fractures, 
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of 1181—which was 164—may appear somewhat heavy; but, when we con- 
sider the severe injuries which in very many of these fractures complicated 
the cases, it will not create surprise. 

In frequency, fractures of the femur are ranked by Malgaigne first, by 
others about fifth in order, as compared with like injuries of the other bones 
of the skeleton, except in the case of children, in whom, according to M. 
Colon,* they stand second in order. They constitute about thirteen per 
cent. of the whole number of this class of accidents registered on the books of 
the Pennsylvania Hospital; that is, they occurred 1181 times in 8667 cases. 


Fractures of the Upper Extremity of the Femur. 


The proportion which fractures of the upper extremity of the femur bear 
to those affecting other parts of the bone was found by Bryant, at Guy’s 
Hospital, to be about one-fifth, or 44 times in 207 cases. In the Pennsylvania 
Hospital it is about one-seventh, having occurred 171 times in 1181 cases. 

The divisions under which it is proposed to treat these injuries are intra- 
capsular, extra-capsular, mixed, and trochanteric fractures. 


Intra-capsular Fractures of the Femur.—Fractures which involve the neck 
of the femur, and which fall entirely within the insertion of the capsule of 
the joint, are called intra-capsular, They are peculiar to advanced life, and 
occur most frequently in females. These fractures are remarkable in two 
respects: first, on account of the trifling amount of force necessary for their 
production ; and, secondly, for their failure to unite by bony matter. 

The causes of all cervical fractures are predisposing and exciting. If we 
compare the femur of middle life with one from a person of advanced life, 
a notable difference in the form of their upper extremities will be observed. 
In the bone of a person at middle life the neck is long, and joins the shaft 
at an obtuse angle, whilst in the bone of an old person the neck is smaller, 
and is placed more nearly at a right angle with the shaft. (Compare Figs. 
746, 747.) This distinction is 
denied by Mr. Canton,+ but I Fia. 746. 
have had abundant evidence to 
satisfy me of its correctness. 
Not only is there this change 
in the form of the bone, but 
a very remarkable one takes 
place in its structure. As age 
advances, the nutrition of this 
part of the femur is greatly 
disturbed. The cells of the 
spongy tissue become rarefied 
and filled with fat, the com- 
pact tissue extremely thin, and 
the entire neck diminishes in 
size. Mr. Bransby Coopert has 
shown that, whatever chem- 
ical alterations take place, the 
fragility of the neck cannot be Femur at middle life. Femur in old age. 
attributed, as has been sup- 
posed, to an increase in the earthy or inorganic salts; on the contrary, 
these salts are very much diminished, and, what is singular, this diminu- 
tion is confined to the neck alone, and does not involve the shaft of the 
bone. As the changes just noticed appear to affect females more than 
males,—a fact entirely in accordance with their greater tendency to fatty 
degeneration in all the tissues of the body,—we find accordingly the former 


* Holmes’s System of Surgery, vol. ii. p. 843. + Ibid., vol. ii. p. 847. 
} Guy’s Hospital Reports, 1845, 2d Series, vol. iii. 
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most frequently the subject of these fractures. This changed direction of 
the neck of the bones in the aged, especially in reference to the broad female 
pelvis, favors the accident, from the manner in which the weight of the body 
is transmitted to the femora. There is another change of the neck of the 
femur, the result of rheumatic arthritis, which, by the atrophy it induces, 
enfeebles the bone and renders it liable to be broken. Every year over fifty 
increases the probabilities of a fracture of the thigh-bone being intra-capsular. 
Sir Astley Cooper, in 251 cases, met with only two in which the patients were 
under fifty years of age. I have seen one case of the injury, proved by an 
autopsy, in which the patient, a sailor, was under forty years of age. As to 
the relative frequency of intra- and extra-capsular fractures, it must still be 
considered an open question. Malgaigne examined all the fractures of the 
cervix in the Dupuytren, St. Bartholomew, Dublin, and Richmond museums, © 
making in the aggregate 103, and of these 61 were intra-capsular. Nélaton 
and Bonnet believed that extra-capsular fractures were very much the most 
numerous. In the museums of the College of Physicians of Philadelphia and 
the University of Pennsylvania there are 23 fractures of the neck of this bone, 
10 of which are intra-capsular. Of 171 fractures of the upper extremity of 
this bone admitted into the Pennsylvania Hospital, 49 were intra-capsular. 

Causrs.—The exciting or determining causes are usually of a very trivial 
nature, such as falls upon the pavement, striking upon the knee or trochanter 
major, turning in bed while the foot is entangled in the clothing, or tripping 
upon the carpet while walking across the room. I have seen the femur 
broken by the muscular effort of pulling on a boot. Some importance is to 
be attached to the direction in which the force is communicated to the bone. 
M. Rodet,* by a series of experiments, came to the following conclusions : 
first, that force acting vertically—as when a person falls upon the feet or the 
knees—will produce an oblique intra-capsular fracture; second, that when 
acting from before backward it will produce a transverse intra-capsular frac- 
ture; and, third, that when acting from behind forward a mixed fracture, 
or one both within and without the capsule, will result. While these con- 
clusions in many cases are correct, there are certainly numerous exceptions 
to this rule. 

PatuoLtocy.—The fracture may traverse the neck at any point between the 
head and the attachment of the capsular ligament (Fig. 748), sometimes en- 
croaching upon the head itself. The line of separation may be oblique (Fig. 749) 
or transverse, complete or incomplete. The periosteum often remains untorn, 


Fig. 748, 


Fie. 749. 


1 
al 


a Complete intra-capsular fracture, of nine months’ standing. b Same specimen, Oblique intra-capsular 
sawed.—Malgaigne. fracture, 


and serves to prevent displacement. An incomplete intra-capsular fracture 
has been doubted; but its possibility seems to have been established by Dr. 


* L’Expérience, 14 Mar. 1844, 
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Jackson’s case.* Another condition is that of impaction, one fragment—the 
lower—being forced into the spongy substance of the head (Fig. 750), or 
there may be a kind of dovetailing or mutual interpenetration of the pieces. 
Epiphyseal detachments from the head of 

the femur, in young subjects, have been Fig, 750. 

asserted by Liston, and by several others 
since his day. Until this, however, has 
been verified by an autopsy, this accident 
cannot be regarded as established. 

The soft parts also participate in the in- 
jury. The reflected portion of the capsule 
is generally more or less torn; blood flows 
from the ruptured vessels; and, under the 
stimulus of the injury, the joint will be 
filled with synovia and serum, mingled 
with the effused blood. After several 
days, part of the blood will find its way 
towards the surface of the hip, and a sub- 
cutaneous discoloration appear. If there 
is much displacement or movement be- 
tween the fragments, an inflammatory 
thickening of the capsular ligament will 
result, and in old cases nodules of bone 
may be seen incorporated with its sub- 
stance. The broken ends may be loosely 
connected by fibrous tissue, or they may J 
‘be bound together with considerable firm- Impacted fracture ; intra-capsular.—Bigelow. 
ness. The head of the bone may be hol- 
lowed out by attrition with the lower fragment, and the latter be so rounded 
as to resemble slightly a ball-and-socket joint, or both ends may be entirely 
free and disconnected. In almost all cases where the fracture has existed 
for any considerable length of time, the neck of the 
bone, in a great measure, disappears. (Fig. 751.) Fic. 751. 

Symproms.—The signs of intra-capsular fracture are 
the oecurrence, after a slight accident in a person over 
fifty years of age, of pain, loss of power (or at least 
diminished power) of the limb, unusual mobility, de- 
formity, crepitus, and swelling. 

Pain.—This is usually acute, though not so severe 
as in fractures external to the joint, or in the shaft 
of the bone. It is felt extending from the groin a 
short distance down the thigh, and is due to injury 
of the articular branch of the obturator nerve. The 
movements which produce the most severe suffering 
are those of rotation. Patients frequently complain x... o¢ semur absorbed after 
of pain on the posterior aspect of the hip near to the intra-capsular fracture. 
great trochanter, and also at the knee. -When situated 
at the latter and persistent, it has been supposed to depend upon inflam- 
mation of the hip-joint, somewhat resembling coxalgia. While this, in 
exceptional cases, may be true, it is certainly far from being common, The 
connection which exists between the obturator and the saphenous nerves will 
oye the pain which is felt at the inner side of the knee after this accident. 

oss of function—In regard to this particular symptom we meet with re- 
markable differences in different persons. Sometimes the patient is utterly 
powerless to flex or rotate the limb, or to move it in any position whatever ; and 
if placed in the erect posture he is unable to bear the least weight upon the 
foot. In other instances, the leg can be raised from the bed; and frequently 
the patient can flex the entire limb by the action of the hamstring muscles, 
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which, as the heel is drawn up, also raise the thigh. The muscles which 
flex the thigh upon the abdomen are usually more disabled than those which 
flex the leg upon the thigh, simply because in the latter both the muscles 
and the nerves which endow them are more remote from the seat of injury. 
There are, however, some very remarkable exceptions to this symptom of 
disability. A case of intra-capsular fracture was admitted into the Penn- 
sylvania Hospital in a patient under forty years of age, who, after the acci- 
dent, not only walked to the institution from a distance of two squares, 
but also made his way to the third story of the building. A second patient, 
who was under my care, and who had a fracture within the joint, was for 
-years always able to walk with a cane, and frequently without one. The verity 
of the injury was in both cases established by a post-mortem examination. 
These cases have been explained in various ways,—by impaction, by in- 
tercalation, and by an unbroken periosteum preventing a separation of the 
fragments. While these conditions no doubt occasionally do exist and confer 
the singular power which is possessed over the damaged limb, such is not in- 
variably the case. In one of the patients just alluded to, the head of the bone 
had become deeply excavated by the action of the neck upon its surface, 
which served to prevent displacement of the fragments. 

Preternatural mobility—The ordinary methods of movement furnish but 
little information, as it must necessarily be a very difficult task, even with 
the keenest tact, to distinguish the movements of the fracture from those 
natural to the joint. When the limb is rotated, the trochanter will be found 
to describe the are of a smaller circle than does the corresponding process of 
the sound side, inasmuch as the centre of motion is brought nearer to this 
prominence. M. Maisonneuve adopts a plan which gives a practical value 
to the symptom of mobility. He places the patient on the abdomen, and 
carries the injured thigh directly backward, in which direction, if it is broken, 
it will go much farther than when sound, as in the latter case this move- 
ment will be arrested by the neck of the bone striking against the margin 
of the cotyloid cavity. 

Deformity.—If the fragments are driven past each other, there will be 
shortening varying from half an inch to one inch, which may be increased 
to one inch and a half after the lapse of some time. This is due to the 
gluteal muscles recovering the power which had been temporarily abolished 
by the violence producing the fracture. It happens sometimes that there 
is no shortening whatever at the time of the injury, nor for some time after, 
when it appears suddenly and to a considerable degree. When this is 
the case, the fragments are not displaced at the time of the break, but by 
some motion on the part of the patient, some manipulation by the surgeon, 
or possibly some violent spasm of the muscles, the ends of the bone are 
suddenly disarranged, when the limb is drawn upward by the action of the 
glutei muscles, and inward towards the ilium by the pectineus, the ad- 
ductors, and the conjoined action of the psoas and iliacus internus with the 
obturator externus muscles. (Fig. 752.) 

Again, a shortening which is very gradual, and which may extend over a 
period of months, may occur without displacement, insconsequence of a slow 
absorption of the cervix, induced under the stimulus of the lesion and the 
attrition of the contiguous surfaces. The cases of extreme shortening—two 
inches or more—which have been noticed by Sir Astley Cooper and others 
can only take place at the expense of the capsular ligament,—that is, by its 
extension or by its rupture. Cases of this nature, however, are exceedingly 
rare. With shortening of the limb there is also a change in, the position 
of the trochanter major. It is brought nearer to the crest of the ilium and 
becomes less prominent. A moderate degree of extension, provided there . 
is no impaction, overcomes the shortening, which returns, however, as soon 
as the force is withdrawn. If the fragments are displaced, some undue full- 
ness of the groin may be detected in consequence of the upper fragment 
pressing forward. 
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Dr. Allis, of this city, has called attention to another diagnostic sign of 
this fracture, or, indeed, of any fracture through the neck of the femur,— 
namely, the existence of a relaxed condition of the fascia lata between the 
crest of the ilium and the trochanter major on the injured side, consequent 
on the loss of the resistance which is furnished by the unbroken cervix. 
Fig. 753 will illustrate the difference in the tension of this fascia in the two 
sides. 

Hversion of the foot or external rota- Fra. 758 
tion of the limb constitutes another part 
of the deformity. This must be distin- 
guished from the slight outward direc- 


Pia. 782. 


Displacement following fracture through the neck of The dotted tine represents the fascia lata, its inser- 
‘ the femur.—Hines. tion,and manner of passing over the great trochanter. 
In the right limb the fingers indicate the points 

where it is most lax in case of fracture. 


tion of the toes, which is the natural position of the limb when left unre- 
strained. The rotation alluded to is complete, the foot lying on its outer 
border, which deformity may be exaggerated by the hand, as pointed out by 
Gerdy, until the toes look backward,—a position impossible to the sound 
limb if the pelvis remains fixed. The eversion of the foot or the external 
rotation of the limb is due to three causes: first, to the action of the external 
rotator muscles, the tendons of which are inserted into the trochanteric fossa ; 
secondly, to the absence of that resistance which is furnished by the liga- 
mentum teres; and thirdly, to the weight of the limb. 

There are occasional exceptions to this external rotation after fracture of 
the neck of the thigh-bone, cases in which the foot may turn only slightly 
outward, or may stand vertically, and in a few instances may be even in- 
verted. With regard to the first two positions, the explanation must be 
sought for in one of three conditions, viz., an unbroken periosteum, inter- 
calation of the spicula, or an impaction of the fragments. 

As to inversion of the foot, although I have never seen a case of the kind, 
the fact of its existence cannot be doubted, as we have the testimony of 
- Paré, Petit, Stanley, Guthrie, Dupuytren, Malgaigne, Robert Smith, Hamilton, 
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Bigelow, and others, to establish the verity of this deformity. In Stanley’s 
case an autopsy proved that the fracture was intra-capsular, as was the case 
also in those of Bigelow and Robert Smith. 

Erichsen ascribes the non-eversion of the foot in these cases to paralysis 
of the external rotator muscles. Such a relation of the fragments as resists 
external rotation, apparently, can only be determined by the vulnerating 
force being applied in a particular direction, namely, on the posterior aspect 
of the great trochanter, by which the limb will be turned inward at the 
time that the fracture takes place. 

Robert Smith states that when such anomalous positions of the foot exist, 
if extension is made sufficiently energetic to restore the limb to the proper 
length, external rotation will immediately follow as soon as the extending 
force ceases to act. This is confirmatory of the opinion that this inversion 
of the foot is due to a certain interlocking of the fragments. 

Crepitation—This important symptom is often recognized with difficulty. 
Various directions have been given as to the best method of making it sen- 
sible. That of Sir Astley Cooper consisted in extending the limb to its proper 
length, so that the broken surfaces may be brought opposite to each other, 
and then rotating the leg inward and outward. I have always met with 
the best success by flexing the thigh to almost a right angle with the pelvis, 
and then rotating it while traction is being made, the finger and thumb of 
the other hand at the same time embracing the articulation. Persistent 
efforts to establish crepitus may be productive of evil, by rending any peri- 
osteal bands which serve to keep the broken ends together, or by disen- 
. gaging an impaction, which, had it been allowed to remain, might have 
been followed by bony consolidation. Hence prolonged manipulation is to 
be deprecated. 

ProGnosis.—Intra-capsular fractures, being peculiar to aged persons, and 
remaining ununited, as first shown by Sir Astley Cooper, must be regarded 
as very serious accidents. The dangers which threaten life arise from a 
kind of hectic fever, from bed-sores, inflammation, and abscess of the joint, 
wearing the patient out in a few weeks or months. The possibility of bony 

union in these fractures has been discussed 
Fie. 754. with no little warmth at various times. The 
careful investigations of Sir Astley Cooper and 
the searching analyses of Hamilton are quite 
sufficient to show that bony union, while it 
is possible under certain favorable conditions, 
—such as an unbroken periosteum, or, accord- 
ing to Bigelow, an impaction,—is so exceed- 
ingly rare as in no way to invalidate the truth 
of the general law of non-union. We learn 
from Hamilton* that the whole number claimed 
by European surgeons is nineteen, and about 
the same number are in this country. Two of 
the latter belong to Philadelphia. Fig. 754 
is a representation of one of these. This 
specimen, however, has recently been sawed 
in half, and found not to be a case of bony 
union. 

To determine with certainty the true rela- 
tion of a fracture to the capsular ligament by 
dissections made months or years after the 
ct Sa: nesses abated depen neh accident is no easy task. A portion of a frac- 

union after an intra-capsular fracture, | ture may be partly external to the capsule and 
escape-detection. Dr. George K. Smith} has 
shown that the attachment of the capsular ligament is not uniform in dif- 


* Fractures, ete., p. 364, 1871. 
tT Insertion of the Capsular Ligament, ete., Philadelphia Medical and Surgical Reporter, 1862. 
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ferent persons; therefore, to arrive at certainty as to these intra-capsular 
fractures, it has been very properly advised that the particular specimen in 
question should be compared with its fellow femur, 

and not with that of another individual. When Fia. 755. 

these facts are considered, with others which might 
be mentioned, such as senile atrophy (Fig. 755) 
and arthritic disease of the cervix, there is a very 
strong probability that the number of alleged 
specimens of bony union might be still further 
reduced. 

The question naturally arises, Why does union 
not take place? Several reasons exist for this, 
among which may be mentioned the following: 

1. Deficient vascularity. The vessels which 
supply the head of the bone enter its substance by 
the ligamentum teres and the reflected portion of 
the capsule, and when the fracture takes place it 
must depend entirely for its vitality upon the | 
arterial branch which ascends the round ligament, __ Senile atrophy of the neck of the 
—a supply barely sufficient for its own existence, fritre, ins intracapsular 
and sometimes not equal to that. 

2. Whatever reparative material may be deposited has no local permanence; 
that is, there are no interlacing threads of connective tissue about the frac- 
ture which can serve as a nidus for its reception and support while passing 
through the stages of development. 

3. Any reparative material furnished by the vessels becomes so diluted by 
intermixture with the increased synovial fluid as to be incapable of progress- 
ive organization. 

4, Maladjustment of the fragments, or imperfect coaptation, and an inability 
to maintain that perfect quietude so necessary to the repair of these injuries, 
also militate against union. These causes, together with the action of the 
numerous powerful muscles which have their attachment near to the frac- 
ture, and which are disposed about the joint in the most favorable directions 
for disturbing the lower fragment, constitute the chief reasons for non-union. 

Age, except in so far as old and infirm persons bear fixed confinement badly, 
can scarcely be regarded as inimical to the repair of bones, inasmuch as we 
constantly see fractures in other parts of the osseous system get well as 
quickly in the old as in the young. In some cases the principal obstacle 
to union consists in the fact that no provisional callus is thrown out by the 
periosteal vessels. 

When patients recover sufficiently to get about, the disability will be found 
to vary greatly. Some are unable to allow any weight upon the limb, 
and it hangs uselessly by the other, being a little flexed; others, with the 
assistance of crutches, can move about with comparative ease; others can 
do the same thing with only the aid of a cane, although they are conscious 
of the limb yielding whenever the weight of the body rests upon the foot. 

ParHoLtogy.—The changes which take place in intra-capsular fractures vary 
much in different cases. The immediate effects of the injury are hemorrhage 
into the joint, though not profuse, as the vessels are neither numerous nor 
large ; shortly after, inflammatory phenomena set in, which, as in inflam- 
mation of joints from other causes, is followed by an increased amount of 
synovial fluid, mixed with serum, and, still later, with flakes of lymph. The 
ecchymosis which occasionally is seen diffused through the superficial cellu- 
lar tissue comes from the vessels of this structure, and is the result of direct 
injury. When the fracture is effected by a twist of the limb, or by indirect 
force, it is not common to meet with discoloration, as there is not sufficient 
blood to find its way to the surface, in addition to which, there is the mechan- 
ical obstacle of the capsule to its escape. It is not often that this capsular 
ligament is torn. After a time, the redundant exudations and extravasations 
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are absorbed, and then the work both of repair and of destruction begins. 
If the apposition is favorable, the fragments may be connected by fibrous 
bands, which will allow of much play between their extremities; or there 
may be a bond, similar in nature, interposed between their broken surfaces, 
so firm and compact as to allow of but little movement (Fig. 756); or the 
fragments may remain entirely disconnected, and undergo different changes. 
: Those which are more especially the result of 
Fia. 756. vital activity take place in the lower frag- 
ment; that is, its broken surface may become 
incrusted with cartilage, or ruddy with a layer 
of granulation tissue, or its cervix materially 
thickened by external or periosteal deposit, 
or it may become concave or concavo-convex, 
thus conforming to the surface of the other 
fragment. The upper or acetabular fragment, 
from deficient blood-supply, becomes wasted, 
and even, it is said, sometimes entirely dis- 
appears, as in the two cases reported by 
Brunninghausen and Banco.* 

The capsular ligament, teased and stretched 
by the mobility of the fragments, may become 
thickened, and even ossified, so as to offer great 
resistance to pressure, while at other points 
it may become thinned, or possibly absorbed 
aero esluya. rou Sit Astley Gooper,  by,contact with a spiculum, or by some salient 

point of one of the fragments. 

TREATMENT.—The treatment of intra-capsular fracture has formed the 
subject of considerable difference of opinion. With Sir Astley Cooper it 

consisted in simply supporting the limb, moderately flexed, on a kind of 
double inclined plane, made of pillows, and after the immediate effects of 
the accident were past, say from twelve to fifteen days, directing the patient 
to sit up, and as soon as possible to begin to move about on crutches. Mr, 
Erichsen advises a similar plan of treatment, and some American surgeons 
recommend the same course. Ido not, however, think that this practice is 
very largely adopted by the profession on this side of the Atlantic; and there 
are strong reasons, in my judgment, why it should not be. There have been 
recorded a sufficient number of cases of bony union after what was believed 
to be intra-capsular fracture, to justify a hope that some of the cases en- 
countered by the surgeon may have a similar termination, 

There is cause to assume that in these favorable cases the lesion was 
artly external to the joint, and hence the osseous consolidation which fol- 
owed. Yet the very uncertainty on this point, in any given instance of 
articular fracture, is a sufficient reason for the plan of treatment advised. 

I adopt the rule of treating every case of fracture of the femur, except 
that at the upper third, as though it were situated in the shaft of the bone, 
namely, by placing the patient on the back and applying extension with the 
limb in the straight position, after the manner to be presently described. 
I know of no position more comfortable than the one just named; and so 
long as it is endured without the patient being threatened with bed-sores, or 
without other evidences of constitutional feebleness, it should be maintained 
until the question of union is determined. If, however, the health shows a 
tendency to give way, the horizontal position on the back must be aban- 
doned and the patient be laid upon the sound side, with the limbs flexed, or 
be placed in a high reclining chair and wheeled into the open air; or, if 
physically able, he may walk about on crutches. Nutritious food, tonics, and 
stimulants will be required to sustain the patient’s strength. If there is 
reason to believe that the fracture is an impacted one, care must be taken 
not to disengage the fragments, either by officious manipulation or by the 


* Malgaigne, Fractures and Dislocations, Packard’s trans,, p, 547. 
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addition of too much weight to the extension apparatus. Five pounds will 
be sufficient in most cases to keep the limb in position. 

If the treatment is well borne, and there is evidence of the bone be- 
coming firmer, it will be necessary to keep it up for a longer period than is 
commonly employed in other fractures of the thigh. If the patient is far 
advanced in life, and at the same time feeble and broken down in health, it 
would be obviously improper to attempt any plan of treatment which in- 
volved much restraint. Under these circumstances, it is better to consult 
the patient’s comfort by resorting only to those expedients which will best 
subserve this end. For this purpose the limb should be placed over, and 
secured to, a double inclined plane, formed either by the splint of that name 
or by pillows, as in Fig. 757. 


Fic. 757. 


SN \ I a cee 


Limb placed over a double inclined plane formed by pillows.—Smith. 


Extra-capsular Fractures of the Neck of the Femur.—Fractures of the neck 
of the femur external to the capsular ligament have many points, symp- 
tomatically considered, in common with those within that ligament. 

The causes which produce this lesion are generally such as act directly 
upon the great trochanter, as falls upon this part of the hip, although some- 
times the violence may be dual, being transmitted from a more distant part 
of the limb, as the knee or the foot. 

The laws which govern fractures, while they always operate in entire con- 
sistence with established mechanical principles, can never be formulated with 
absolute accuracy, because, while intensity and direction of force may be 
measured, no two persons ever present exactly the same condition of osseous 
tissue; and yet in these extra- 
capsular fractures there is a re- 
markable uniformity. 

The line of separation usually 
runs in one of three directions. 
First, oblique,—that is, parallel 
with the direction of the anterior 
and the posterior intertrochanteric 
lines (Fig. 758), in which case the 
head and neck make the upper, 
and the trochanters and shaft the 
lower fragment. This variety of 
fracture, I think, usually results : 
from indirect force, as where it is *77Cture in the course of the E cireabpideas rasa 
applied to the knee or to the foot. 

Second, the line of separation may be transverse, and lower down at its 
outer than at its inner extremity (Fig. 759), making two fragments, the upper 


Fig, 759. 
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one consisting of the head, neck, and a portion of the trochanter major, and 
the lower one formed by the shaft of the bone. 

Third, the fracture may be comminuted, in which case there are three or 
more fragments, the head and neck forming the upper piece, the great tro- 
chanter making the second, and the shaft a third. (lig. 760.) This injury is 
often the result of force applied to the trochanter major, the resistance being 
at the acetabulum, the comminution resulting from the neck being driven into 
the spongy tissue of the trochanter major, splitting it off from the shaft of the 
femur. 

When the neck is buried in the cancellated tissue of the trochanter and 
the shaft of the femur, it forms an impacted fracture. (Fig. 761.) 


Fre. 760, Fia. 761. 


Comminuted extra-capsular fracture —Malgaigne. Impacted fracture of the neck of the femur.—Miller. 


Both Malgaigne and Robert Smith believe that all extra-capsular fractures, 
with detachment of the trochanter major, are impacted. Bryant concurs 
in this opinion; but Hamilton does not accept this statement unreservedly. 
There are three specimens in Philadelphia—one in the Miitter collection of 
the College of Physicians, one in the possession of Professor John Neill, and 
one in the museum of the University—which certainly prove the contrary. 
Instances have been recorded in which the lower fragment is said to have 
been driven into the upper one; but such must be exceedingly rare. The 
depth of penetration will depend upon the intensity of the fracturing force 
and the brittleness of the cancellated structure into which the neck is driven. 
It rarely exceeds three-quarters of an inch. The firmness with which the 
neck is held, when once forced into the intertrochanteric tissue, will depend 
in some degree upon the integrity of the strong interlacing bands of fibrous 
tissue which are connected with this part of the bone, and which are derived 
from the tendons and fascia about the trochanteric lines and fossa. If this 
fibrous tissue be torn, the trochanters fall apart, and the neck, instead of re- 
maining imprisoned, will escape from the interspace, either by the fracturing 
_ force, by the movements of the limb, or by the manipulation which may be 
practiced. If, on the contrary, these ligating fibres remain intact, the pene- 
tration will likely remain. 

Symproms.—The resemblance between the phenomena of these fractures 
and those within the capsular ligament is such as to demand the greatest 
cireumspection in the diagnosis. We have pain, swelling, discoloration, 
disability, crepitus, and deformity. 

Pain.—This is more severe than when the fracture is within the joint; 
the tenderness is also more diffused about the peripheral portions of the 
articulation, 

Swelling and discoloration are also more uniformly present. The ecchy- 
mosis is, in most cases, particularly marked, and comes, when the violence is 
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direct, from two sources,—one subcutaneous, and the other from vessels about 
the bone,—the latter finding its way to the surface after a few days, not being 
restrained by the limitations of the capsular ligament, as in intra-capsular 
fracture. 

Disability On this point writers are at-variance, and not without reason, 
for the degree of disability differs very much in different persons. I have seen 
a case in which the person could not only stand, but could bear his weight upon 
the foot; and I have also seen a patient with such a fracture utterly incapable 
of making any voluntary movement of the limb whatever. The loss of power 
generally, however, is greater than in the intra-capsular variety. 

Crepitus—This is a sign of uncertain value when considered in connection 
with such aninjury. When the impaction is firm it cannot be detected. When 
the fragments are loosely connected, or when they are entirely detached from 
each other, it is easily elicited by rotatory movements of the limb. It is 
proper here to enjoin caution as to persistent efforts being made to discover 
this symptom, as an impaction may be unlocked and marked displacement 
follow. 

Deformity.—T his symptom manifests itself in various ways. There is short- 
ening, varying from one-quarter of an inch to one inch; but when the impac- 
tion is not maintained, the neck may slip down the shaft, and the shortening 
be increased to even two inches. If there is no impaction, and the great 
trochanter is not detached, the latter process will be drawn up towards the 
crest of the ilium by the gluteus medius and minimus, together with the psoas 
and iliacus internus muscles, increasing the shortening and raising the neck 
until it is placed at a right angle with the shaft. Ifthe great trochanter is 
split off, and so liberated from the other fragment or fragments as to be 
movable, it may undergo various changes of position,—that is to say, it may 
be drawn inward by the gluteus medius, or upward by the gluteus medius 
and minimus and by the pyriformis, or rotated outward by the obturator 
internus, quadratus femoris, and the two gemelli muscles, so that this part 
of the bone will appear to have an unusual breadth. Malgaigne once found 
it displaced towards the sciatic notch, and but for crepitus would have diag- 
nosed a luxation. It may be stated in general that the more pieces and less 
impaction, the greater will be the shortening, and that this shortening is little, 
if at all, increased by the lapse of time. version is a second element in the 
deformity. It is met with in all degrees, from the slightest turning out of 
the toes, to the position upon the outer side of the foot, depending upon the 
mobility at the seat of fracture. The opposite position of internal rotation 
of the limb, or inversion of the foot, is sometimes present, and there are 
reasons for believing that it is more frequently seen in this fracture than in 
fractures within the capsule. Robert Smith found that of seven cases of frac- 
ture of the cervix in which there was inversion of the foot, five were extra- 
capsular, while it was present only three times in fifteen cases of the intra- 
capsular variety. There can be little doubt that the force which produces 
the fracture, and the relation of the pieces, have more to do with this than 
muscular action. : 

Diaenosis.—To recognize clearly a fracture through the neck of the femur, 
or to assert with positiveness that such a fracture is present, is often a matter 
of no small difficulty, and occasionally one of impossibility ; nevertheless a 
very careful consideration of all the phenomena of such an accident will, I 
believe, in most cases enable us to arrive at a just conclusion. The injuries 
which may embarrass the diagnosis are fractures of the acetabulum, absorption 
of the neck of the femur the result of arthritic or other changes in the nutrition 
of the bone, described by Mr. Adams,* and luxation. 

In fractures of the acetabulum sufficiently free to allow the head of the 
bone to sink in towards the pelvic cavity, crepitus and some degree of short- 
ening may be recognized. The arc described by the trochanter will indicate 
a shorter radius than that of the sound side; and while extension will restore 


* Cyclopedia of Anatomy and Physiology, vol. ii. p. 789. 
VOL. 1.—60 
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the limb to its proper length, yet on the withdrawal of the force the short- 
ening will reappear. In fractures of the acetabulum, shortening and crepitus 
may not be detectable, but the same is occasionally true of fractures of the 
cervix. In fractures of the acetabulum the foot may be inverted or everted. 
The same is true of those involving the neck. When all these facts are 
considered, I am quite willing to confess that an error of diagnosis, even 
on the part of a skilled surgeon, is not only possible, but also altogether 
excusable. 

Again, in those interstitial changes which are met with in the neck of the 
femur as the result of arthritic or traumatic inflammations, by which the 
neck and sometimes the head are partly absorbed, how similar are the symp- 
toms to those of cervical fracture! After a severe contusion of the hip, 
the neck of the bone may undergo a slow absorption, which will be fol- 
lowed by shortening; and if in consequence of rheumatic or other changes 
the articulating surfaces become eburnated, even crepitus may be elicited 
and pain experienced when the head of the femur is moved in the cotyloid 
cavity. 

Th tip case of Hare against Professor John J. Reese for malpractice, 
before Judge Thayer, of Philadelphia, there were strong reasons for be- 
lieving that the neck of the femur had undergone such interstitial short- 
ening. 

ie case of this nature a differential diagnosis may be established with 
some certainty. Thus, it will be found, on a close examination, that the 
shortening has been progressive, and did not exist at the time of the in- 
jury. This may be true also of a fracture of the neck; but the shortening 
is much slower in the first, and extends over a much longer period of time. 
Crepitus, when it is discovered in interstitial change, is only revealed after 
many weeks succeeding the injury, as time is demanded for that surface- 
change (eburnation) which is requisite for its development. In cervical 
fracture, after a few weeks, it is not probable that crepitation can be made 
apparent, although I was able in one case both to feel and to hear it after 
two months. A still more important distinction is to be found in our ability 
to remove the shortening of the limb by extension in fractures of the neck, 
but not so with the shortening which accompanies interstitial disease. Dis- 
coloration of the soft parts may attend both. In the first, it is from the 
vessels of the subcutaneous tissue, and appears in a few hours after the acci- 
dent ; while in fractures, especially extra-capsular, an increased or secondary 
ecchymosis will show itself several days after the injury, coming from the 
vessels about the bone, being thus delayed by the superincumbent strata 
of tissue through which the blood is compelled to pass. 

Again, there may be a fracture of the lip of the acetabulum which will 
allow the head of the femur to become luxated. Here we may have short- 
ening, correctable by extension, but returning on its withdrawal, as in 
fracture. Crepitus may also exist. In attempting to establish a distinction, 
due weight should be given to the fact that fractures of the lip of the ace- 
tabulum are very rare at such an age as predisposes to fractures of the 
neck, that the limb possesses less mobility than when broken, and that once 
reduced the shortening can be prevented without extension by turning the 
head of the bone towards the side of the acetabulum opposite to the sup- 
posed fracture. 

While there is often, therefore, some uncertainty in coming to a full un- 
derstanding of the exact character of injuries about the hip-joint, yet we 
‘can pronounce with considerable certainty upon intra-capsular and extra- 
capsular fractures. By contrasting the peculiarities of each when placed 
in juxtaposition, as is done in the table on the following page, and also by 
-comparing these with posterior luxations, clearer ideas may be gained of 
their distinctive peculiarities. 


OO 


EXTRA-CAPSULAR FRACTURES OF 


Intra-capsular Fracture. 


1. Produced by trifling violence 
at any point of the limb. 


2. Sex.—Most common in fe- 
males. 
3. Age.—Fifty and upwards. 


4, Position.—Foot rests.on its 
outer side, 


5. Shortening.—Very variable; 
may be none; generally 
not over one inch. May 
occur suddenly or gradu- 
ally ; readily removed by 
extension, and returning 
when force is removed. 

6. Mobility.-—Very great. 


7. Crepitation.—Not very dis- 
tinct. 
8. From summit of great tro- 


chanter to the tuberosity 


of the femoral condyles 
no shortening. 

9. Pain.—Not severe; felt most, 
near to the trochanter mi- 


nor. 
10. Disability.—Great. 


11. Contusion and discoloration. 
—Little. 

12. Wasting of the limb and 
continued weakness, 


Extra-capsular Fracture. 


Considerable violence, most fre- 
quently upon the great tro- 
chanter. 

Sexes about alike as to fre- 
quency. 

Under or over fifty. 


Rests on its outer side; if im- 
pacted, may be at any de- 
gree of eversion. 

From a quarter of an inch to 
one inch; may increase, but, 
if impacted, remains the 
same. Moderate extension 
will restore the limb to its 
length; if impacted,. re- 
quires much force to do so. 

Mobility great, unless the 
fracture be impacted. 

Distinct, unless impacted. 


Shortening usually between 
these points. 


Generally severe, and felt over 
the trochanter major. 


Disability greater, but may 
bear, if impacted, some 
weight on the foot. 

Often much. 


Little, if any, wasting; re- 


garding its strength, weak- 
ness temporary. 
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Posterior Luxations. 


Great violence applied to the 
knee, the thigh being in a 
state of adduction. 

Most frequent in males. 


From fifteen to forty-five years 
of age. 
Limb inverted and adducted. 


From one and one-half to two 
inches. When restored to its 
proper length by extension, 
the shortening does not re- 
appear. 

Limb more fixed and rigid. 

No crepitation. 


No shortening. 


Not severe, but extending down 
the back of the thigh. 


Helpless; cannot endure the 
least weight on foot. 


Rarely any. 


Proanosis.—W hen the patient has sustained slight injury beyond the frac- 


ture, very little apprehension need be entertained as to reeovery. 


The mor- 


tality at the Hoétel-Dieu,* namely, one in every three cases, is extraordinary. 
Nosuch mortality exists in any American hospital; and possibly it may be 
due, as Malgaigne asserts, to the plan of treatment pursued in this institu- 
tion. The period at which death takes place in fatal cases varies from two 
weeks to two months. 

Of the 176 fractures of the neck of the femur recorded in the Pennsyl- 
vania Hospital (exclusive of the crushes of the pelvis), only 9 died, and of 
this number 49 are recorded as intra-capsular, only 2 of which died: in pri- 
vate practice, where the ordinary comforts of life and judicious professional 
attention can be secured, death is rather uncommon. Consolidation of the 
fragments will take place in about the same period as in ordinary fractures of 
the shaft, though some lameness may be expected. The amount of spongy 
~ and irregular callus which, in many instances, is thrown out, is truly wonder- 
ful, and particularly if union does not take place. It sometimes conceals much 
of the upper fragment, forming a deep recess, into which the neck of the bone 
is lodged as in a socket. (Figs. 762, 763.) This callus is derived from the 
vessels of the lower fragment, where there is, of course, a large amount of 
eancellated tissue for its supply. 

TREATMENT.—The same rule is to be adopted in the treatment of extra- 
capsular fractures as in that of those within the joint, namely, extension by 
means of adhesive plasters with a weight attached, and by lateral support 
with sand-bags, as will be described under the head of fractures of the shaft 
of the femur. 3 


* Malgaigne, Fractures and Dislocations, Packard’s trans., p. 561. 
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Care must be taken not to attach too much weight to the limb when im- 
paction is suspected, since otherwise the fragments may be disengaged and a 


Fie. 768. 


Excessive callus following an ununited Redundant callus in an ununited extra- 
extra-capsular fracture.—From a specimen capsular fracture.—Hamilton. 
in the University Museum. 


great advantage be lost. Whenever the shortening. does not exceed one-half 
or three-quarters of an inch, and is not overcome by a reasonable degree of 
force, the inference is that such impaction exists. We should therefore be 
content with a weight of five or six pounds, merely to keep the limb securely 
extended. The position of the foot must be changed from that of eversion 
to the perpendicular, or to one in which the toes are directed upward. This 
is sometimes done by passing a strip of muslin about the toes and making it 
fast to some permanent object, such as the mattress or one of the sand-bags. 
A much better plan, in fractures of the neck, is to slip behind and beneath 
the great trochanter a small sand-bag ten or twelve inches long and four 
inches thick. 

Should adhesive plasters not be immediately available wherewith to apply 
the above-mentioned dressing, resort may be had to the double inclined plane, 
or to Desault’s apparatus as modified by Physick or Hodge. 

Should the person be aged and infirm, and begin to fail under the restraint, 
all forms of surgical appliances must be abandoned, and that position assumed 
which will conduce most to the comfort of the patient. 


Fractures of the Trochanter Major.—The trochanter major may be broken 
off from the shaft independently of any other injury to the bone. The acci- 
dent is avery uncommon one. In 1181 fractures of the thigh treated in 
the Pennsylvania Hospital, this injury was recognized only four times. 
Some confusion exists as to the exact nature of this fracture. That de- 
scribed by Sir Astley Cooper as “a fracture through the trochanter major’ 
is more properly a fracture of the upper extremity of the shaft, passin 
through the great trochanter, its course being downward and inwa 
and not in any way implicating the neck of the bone. It would be quite 
as proper to designate fractures of the neck, with splitting off of the tro- 
chanter, as “fractures of the trochanter major.” Nor is the confusion re- 
lieved by reading his description of the case seen with Mr. Harris, and also with 
Mr. Brodie.* It would appear that in this patient there was neither crepitus 
nor shortening, and that after one month he found the trochanter had fallen 


* Oooper on Luxations and Fractures, Godman’s edition, p. 129. 
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some distance behind its natural position, but was easily lifted into place by 
the hand. How could such be the case and yet no shortening follow, if it is 
meant to convey to the reader the idea that this fracture extended through 
both shaft and trochanter? The inference would rather be that this was a 
fracture simply detaching the latter process from the shaft. If, however, the 
fracture passes across the shaft and the great process, the extent of surface 
exposed and the fibrous expansion derived from the contiguous tendons would 
tend to prevent displacement, in which case there would be no shortening, 
and it might be also*timpossible to elicit crepitus, so that the accident might 
escape detection. In Cooper's case it was only revealed by dissection.* If - 
displacement of the fragments should be present, the summit of the great 
trochanter would remain fixed or be but little affected upon rotation of the 
limb; the leg would be shortened by the contraction of the gluteus maximus ; 
the foot would be everted by the weight of the limb, and when the latter 
was drawn down and rotated, crepitus would be discovered. Strictly speak- 
ing, fractures of the trochanter should be confined to a separation of the 
epiphysis, or to its detachment from the shaft. 


Fracture of the Epiphysis of the Great Trochanter.—Fracture of the epiph- 
ysis is an exceedingly rare occurrence. In my own collection is a well-marked 
example of the injury, accompanied by a fracture of the condyles (Fig. 
764): this, and one reported by Mr. Ashton Key, ap- 
pear to be the only instances of the kind which have been Fia. 764. 
verified by an autopsy. The cases narrated by Clarkt 
and by Bransby Cooper,{ although the first was ex- 
amined after death, Hamilton thinks were impacted frac- 
tures of the neck. I can scarcely believe that Clark’s 
case can in any way be construed into one of fracture 
of the neck, with impaction. It was certainly a commi- 
nuted fracture of the great trochanter. 

Causr.—The cause of this fracture is force applied 
over the process, as when a person falls violently upon 
the hip. It is by no means peculiar to the aged, having 
occurred, in Key’s case, at the age of eighteen,—before 
which age the epiphysis had become solidly united to 
the shaft,—since this consolidation occurs shortly after 
puberty. In Clark’s case the patient was thirty-two. 
In my own there was no history, the bone having been 
taken from a subject in the dissecting-room. 

The symptoms of such an injury are, pain experienced 
on movement of the limb, diminished prominence of the 
great trochanter, and its fixed condition uninfluenced — pyacturo of the epiph- 
by the movements of the shaft. When grasped by the _ ysisof the trochanter ma- 
fingers, the process will be found movable, and if released 22h qyies," “tte OF he 
from the tendinous expansion of the vastus externus, its % 
displacement upward and backward by the gluteus medius and minimus 
- will follow. Lastly, crepitus will be felt when the limb is strongly drawn 
away from its fellow and the trochanter fixed by pressure so as to bring the 
surfaces of the shaft and process into contact. As the continuity of the shaft 
and neck is not destroyed, there can be no shortening or external rotation 
of the limb. 

Proagnosis.— When the trochanter is entirely detached and much displaced, 
its union with the femur cannot be expected. ‘This, however, could not per- 
manently affect the usefulness of the limb, as the insertion of other muscles 
capable of producing nearly all the movements of the thigh would remain 
undisturbed. In the specimen which I have figured, there was present a con- 


* Luxations and Fractures, p. 138, American edition, by Godman. 
+ American Journal of the Medical Sciences, Nov. 1836, vol. i. p. 181. 
f Dislocations, p. 192. 
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siderable amount of granular callus around the circumference of the fracture, 
though there was none between the fragments. 

TREATMENT.—So little is known in regard to these fractures of the tro- 
chanter, that I confess my inability, with all the light that can be obtained 
upon the subject, to designate any method of treatment established by ex- 
lagi but, looking at the subject from a purely anatomical point of view, 

can see no reason to depart from the extended position of the limb, as 
recommended for fractures of the neck of the bone. The leather bandage 
of Cooper, buckled about the pelvis, is certainly not likely to give any 
advantage in retaining the trochanter in place which might not be as well 
obtained by the use of a broad strip of adhesive plaster. The abducted 
position of the limb, recommended by Bransby Cooper, will scarcely suffice 
to bring the two pieces sufficiently near together for any practical purpose, 
though no possible objection can be urged against any attempt to effect this 
object in that way. 


Fractures of the Shaft of the Femur.—Fractures of the shaft of the femur 
may occur at any point, but it is customary to speak of the bone as being 
divided into thirds: thus, we have its fractures referred to the middle, 
upper, and lower thirds. The middle third of the bone is most frequently 
the region of fracture. Holthouse states* that of 70 cases which he ob- 
served, 46 were in the middle, 16 in the lower, and 8 in the upper third. 
Hamilton makes a similar statement,} founded on the specimens in the Mit- 
ter Collection of the College of Physicians of Philadelphia. Of the 24 frac- 
tures of the shaft, 19 are in the middle, 3 in the upper, and 2 in the lower 
third. Of 539 fractures of the thigh received into the wards of the Penn- 
sylvania Hospital, 269 were in the middle, 151 in the lower, and 119 in the 
upper third. The middle third of the bone is the smallest and weakest part; 
it is the summit of the arch, and whether the force be communicated directly 
or indirectly, it is within this region that it is most intensified. Its fractures 
are frequently compound, and sometimes comminuted. Of 1181 cases taken 
from the records of the Pennsylvania Hospital, 143 were compound, and of 
885 classified and reported, 20 were comminuted. (See table.) 

The direction of these fractures is generally oblique, and the obliquity is of 
considerable extent. In children, it is generally more transverse, as stated 
by Erichsen, than in adults; and even in the latter, when near the middle, 
where the compact tissue is greatest, we occasionally meet with a transverse 
fracture. The line of break varies also as to position. In the upper third 
of the bone there is no uniformity; in the middle third it is downward and 
inward, and in the lower third downward and forward, the upper fragment 
being generally in front of the lower. In children, fractures of the thigh 
are more common than are those of the leg. 

CausEs.—These are either direct or indirect. The direct are the most 
common, as when the thigh is struck by heavy pieces of timber, or by cast- 
ings, or is run over by a loaded wagon, or when, as I have seen occur, a 
horse falls upon his rider. Indirect violence tends to produce fractures of 
the lower or the upper third, the force being transmitted through the leg, as 
when a person falls from a considerable height upon the feet; the same result 
may follow a fall upon the knee. Muscular action alone has been known to 
produce a fracture of the bone, as in Beauchére’s case,} noticed by Holthouse, 
of a man who, to prevent himself from falling backward, made a violent mus- 
cular effort, breaking the bone just below the trochanter. The same cause, I 
have no doubt, produced a fracture immediately below the trochanter in a 
patient of my own, who, having tripped over a croquet-mallet, made a ve 
energetic attempt to recover himself, when he heard the bone give way. i 
might also record a second instance of a fracture of this bone, occurring in the 
upper third of the femur, produced by turning in bed, the foot being entirely 


* Holmes’s System of Surgery, vol. ii. p. 860. + Fractures, ete., p. 386. 
{ Beauchére, Jour. de Méd. de Leroux, t. xxx. p. 336. 
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free. In all these cases, however, there is a reasonable ground for believing 
that the bones were unsound, and this is rendered still more probable by 
the fact that these fractures, brought about by such slight causes, have 
been near to the upper extremity, where we know the bone is especially 
prone to degeneration. . 

Symproms.—The following symptoms are common to all fractures of the 
shaft of the bone: 

Pain, which is excessively acute, particularly on movement, and sufficiently 
severe to extort a sharp cry from the most resolute. 

Preternatural mobility, which is easily discovered by raising the leg or the 
thigh, or by adducting or abducting the limb. 

Deformity—This may appear in the form of an unusual prominence, with 
shortening of the limb; it may consist in angular displacement of the frag- 
ments, in eversion—rarely inversion—of the foot, and in swelling, produced 
both by muscular contraction and by effusion. 

Crepitus—This is readily elicited by rotating the limb. An assistant 
should be instructed to make traction from the foot until the limb is brought 
to its proper length, and then to rotate the parts while the hand of the sur- 
pe embraces the seat of injury and his ear is brought near to the same. 

his manipulation is particularly necessary when ‘the fracture is somewhat 
transverse in its course. It is proper to say that when the other signs are 
sufficiently marked there can be little necessity for inflicting further pain 
simply to produce crepitation. 

Disability.—The limb is usually helpless, the patient having little, if any, 
voluntary power to change its position. A part of the deformity, especially 
that of angularity, is due to the combined operation of muscular action, the 
violence determining the fracture, and the awkwardness or ignorance of 
those who may attempt to move the patient. 

That which we speak of as shortening, or overlapping of the pieces of 
the bone, is the result, largely, of muscular contraction alone. This is well 
seen in those cases in which the accident follows direct violence, temporarily 
paralyzing the muscles. At first, very little shortening exists, but in a 
few hours, when they recover their power, it becomes quite marked. The 
obliquity of the fracture also favors the shortening. Instances of trifling 
shortening are occasionally met with, in which there is no subsequent tend- 
ency to increase,—a condition which is explained by the interlocking of 
certain prominent serrations of the fragments. 

Pro«gnosis.—W hen there is a simple fracture of the shaft of the bone, with- 
out other injury, a favorable result may be expected. When the injury is a 
compound one, and the patient old or broken down by irregular habits of life, 
the case assumes a serious aspect; and if, in addition, the knee-joint should 
be opened, the danger is greatly enhanced, and the prognosis becomes still 
more unfavorable. 

In all cases of fracture of the femur, except in children, an appreciable 
degree of shortening may be expected. There has been much difference of 
opinion among surgeons on this subject, and very recently it has assumed a 
new importance from the prominence given to the matter at a recent meeting 

‘of the American Medical Association, held at Detroit, where it was declared, 
by a prominent surgeon, that under proper dressing there should be no 
difference in the length of the limbs. I think there are few surgeons who 
are prepared to accept this statement. Desault, Amesbury, South, Dorsey, 
and some others have claimed to accomplish cures without deformity of any 
kind, but when we interrogate the long line of distinguished men who have 
spoken on this subject, with few exceptions, from Hippocrates down, they 
utter but one voice,—viz., that shortening is the rule. 

Velpeau was quite satisfied with half an inch shortening. Chelius says, 
“Even in the most satisfactory cases there remains a little shortening.” 
Nélaton admits its uniform presence. Malgaigne writes as follows: “I 
must state positively that I have never obtained anything of the kind,” al- 
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luding to the assertions of those who claim to cure fractures of the femur 
without shortening. Dr. Warren, of Boston, in a letter to Professor Hamil- 
ton, says, “I have never yet seen, either in Boston or elsewhere, an oblique 
fracture of the thigh in a patient over seventeen years of age in which there 
was not some shortening.’ Gibson writes, “In oblique fractures of the thigh, 
it is hardly possible, in any case, to calculate on union without more or less 
shortening.” Hamilton, whose surgical skill is exceeded only by his candor, 
after a most careful examination of all the testimony at his command, con- 
cludes “that in an oblique fracture of the shaft of the femur in an adult, and 
where the muscles are not paralyzed, and where the ends have been displaced, 
no means have yet been devised by which an overlapping and consequent 
shortening of the bone can generally be prevented.” Professor Gross says, 
“the opinion of many respectable practitioners, that it is impossible to effect 
a cure of fractures of the shaft of the thigh-bone without shortening, is only 
too well founded.” 

Mr. Holthouse, in the summer of 1857, examined all the fractured thighs 
under treatment in the different hospitals of London, making an aggregate . 
of fifty,—thirty adults and twenty children. This examination was con- 
ducted with the greatest care; and the result reached was as follows. Only 
fifteen escaped deformity, and of these, twelve were children, but three adults 
of the thirty being without deformity, making ninety per cent. of adults and 
forty per cent. of children in whom shortening was present. 

The same author further confesses that, with all his efforts to obtain a per- 
fect cure at the Westminster Hospital, he has never succeeded in a single 
case where the patient was an adult; and in one hundred specimens which 
he examined of this fracture, distributed among the museums of London, 
only one was found free from deformity.* My own experience accords 
entirely with these statements. I have not met with a single case, among 
all the specimens in Philadelphia of fracture of the shaft of the femur, which 
was entirely free from deformity ; and I am equally certain that neither in 
hospital nor in private practice, save in the case of children, have I ever 
succeeded in curing a case without an appreciable shortening. 

The discrepancy which exists on this subject may be accounted for, in a 
measure at least, by the want of accuracy in measurement, as well as by the 
time when the mensuration is made. To be accurate, the crests of the ilii 
must be absolutely on the same level, and the measuring-line must be void 
of elasticity. The patient must be likewise entirely honest, as he has it in 
his power to practice a deception by inducing different degrees of tension in 
the extensor muscles of the two limbs, which is not detectable by the keenest. 
observer. Lastly, the surgeon must himself be free from all bias,—a simple 
seeker after truth,—a state of mind which is not always easily reached. 
Again, it is not improbable that a bone will shorten somewhat for some time 
after a patient is discharged as cured, from the influence of the weight of the 
body upon the imperfectly-constructed callus. 

With respect to the amount of shortening, in Holthouse’s thirty-five cases 
it ranged from half an inch to three and one-third inches. In twenty-one 
specimens examined by myself, the average shortening did not exceed three- 
quarters of an inch. Hamilton’s measurements yielded an average shortening © 
of three-quarters and one-forty-seventh of an inch. 

In reference to the subject of shortening, Dr. Cox, who made a large num- 
ber of measurements—sixty—among the patients without fractures at the 
Pennsylvania Hospital, states that he found a marked disparity in the length 
of the two limbs of the same person. 

It is to be understood that this disparity in the length of the two limbs is 
not real, but only follows in consequence of the difficulty in touching exactly 
corresponding portions of the skeleton on the two sides, from the varying posi- 
tion of the pelvic factor, and from unconscious muscular action on the part of 

* Holmes’s System of Surgery, vol. ii. p. 865. 
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the patient. Any one who will take the trouble to measure corresponding 
femora deprived of the soft parts will find them to be of equal length. 

I do not hesitate to say that a fracture in the shaft of the thigh-bone 
which is cured with one-half or three-quarters of an inch shortening is a good 
cure, and gives no room for complaint on the part of the patient; and that 
the surgeon who obtains this result may walk among his professional breth- 
ren without being conscious of the least inferiority or want of skill in the 
management of this class of surgical injury. 


Fractures'in the Upper Third of the Femur.—These fractures are proverbi- 
ally difficult of management, and are particularly prone to be followed by 
deformity. When close to the trochanters, they are frequently associated with 
fracture of the neck exterior to the capsular ligament. The chief difficulty 
is with the upper fragment, which undergoes different changes in different 
cases,—the most common being a displacement forward and upward by the 
action of the psoas and iliacus internus muscles and outward by the action 
of the same muscles, together with the gluteus minimus, pyriformis, obtu- 
rator internus, gemelli, and quadratus femoris muscles. (Fig. 765.) When 

the upper fragment is tilted inward in- 

Fig. 765. stead of outward, it is probably due to 

the direction of the fracturing force, the 
pectineus and adductor brevis muscles 
maintaining the bone in its abnormal 
position. Mr. Erichsen had three op- 
portunities of verifying the truth of 
this explanation by dissections.* Should 
the fragments be so held together by 


Fia. 766. 


Displacement of the upper fragment Deformed union of a fracture at the 
of the femur in a fracture at the upper upper third of the femur.—Malgaigne. 
third of the bone. 
wedging of the spicule, they are liable to be drawn outward so as to form 
an angle salient externally. The muscles which combine to effect such a 
displacement are the gluteus medius and minimus externally, and the 
adductor internally. 
The great difficulty in controlling the upper fragment is such that, although 
there may be no failure in the union, some degree of shortening of the limb, 
and consequent lameness, may be expected. In badly-treated fractures at 
the upper third of the bone, the anterior angular deformity may be very 
marked. (Fig. 766.) 


* Surgery, vol. i. p. 374. 
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Fractures in the Middle Third of the Femur.—These fractures are much the 
most frequent of those occurring in this bone, but are not so oblique as are 
those in other portions, because here 
Fig. 767. the compact tissue is greatest, and the 
size of the bone least. The line of frac- 
ture is very uniform, being downward 
and from behind forward; the upper 
fragment, in almost all cases, being in 
front of the lower one. Within this 
region also we occasionally encounter 
multiple as well as compound fractures, 
The shortening or overlapping is like- 
wise very great, varying from two to 
three inches, and sometimes even more, 
with marked deformity, swelling, and 
eversion of the foot. The uniformity 
with which the upper is in front of the 
lower fragment is very noteworthy, 
and is the effect chiefly of muscular 
action; the psoas and iliacus internus 
advancing, in some small degree, the 
upper piece of the bone, and the 
adductor magnus and gastrocnemius 
drawing back the lower piece, while 
the overlapping is caused by the rec- 
tus, the hamstring, and the adductor 
muscles. The fracturing force and the 
Erectus of the femur at the middle third, with wel ght of the limb should not be entirely 
Pot nia the lower fragment being behind the excluded in the enumeration of these 
causes, though their influence must be 
of a very secondary kind. (Fig. 767.) Most of the cases of ununited frac- 
ture of the femur are seated in the middle third, though union, with some 
shortening, may confidently be expected in five or six weeks. 


Fractures in the Lower Third of the Femur.—These follow either direct or 
indirect violence. The direction of the fracture is determined, in some meas- 
ure, by the manner in which the producing cause operates. When from in- 
direct force, as from falling on the knee or the foot, it will probably be oblique, 
running from above downward and from behind forward. When from direct 
force, as when a piece of timber falls across this part of the thigh, the line 

of separation will be more transverse. When the frac- 

Fria. 768, ture occurs near to the knee-joint, the usefulness of 
NT the articulation may be seriously impaired. The dis- 
placement consists in the upper fragment being tilted 
forward and sliding down towards the joint in front 
of the lower piece. It may be seen or felt as a promi- 
nence on the front of the thigh, pushing forward the 
quadriceps muscle: should the end be pointed or 
sharp, it may penetrate or even pass through all the 
superincumbent tissues, and form a compound frac- 
ture. The lower fracture is generally represented as 
being drawn backward by the gastrocnemius muscle 
so as to be felt in the ham. (Fig. 768.) Malgaigne 
mW denies this altogether, and says there is not a specimen 
eineee  Rimeeine Se of such a displacement in any museum in Paris. If he 
lower fragment of the femur. 18 to be understood as meaning that the lower frag- 
ment does not fall somewhat back towards the ham, 

he isin error. I have never been able to discover any great encroachment 
upon the popliteal space, although the gastrocnemii muscles do tend to 
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draw this inferior fragment backward, but the action is limited in its opera- 
tion. ; 

The two vasti muscles, having their origin along the two branches of the 
entire linea aspera, and being inserted into the edges of the tendon of the 
rectus femoris, serve the part of a sling, which, with the expanded insertion 
of the adductor magnus, prevents the bone from falling or being drawn back 
to any great extent. No specimen in this city furnishes an example of any 
very marked posterior displacement of the inferior fragment; and, for the 
anatomical reasons already given, the deformity must be very rare. The 
overlapping of the broken parts, which produces the shortening, is caused 
by those muscles which have their attachments on the pelvis and the leg, 
—as the rectus in front, and the hamstring muscles posteriorly. Eversion 
of the foot—common to all fractures of the thigh—will be present to some 
degree in the one under consideration. In the reduction of this fracture, 
some address is requisite when the rectus is impaled, in order to disengage 
the upper fragment from the substance of the muscle. The method of Boyer, 
by extension and counter-extension in the extended position, will not always 
answer. The best plan is to follow somewhat that recommended by Mal- 
gaigne for the reduction of a fracture above the condyles: “Flex the thigh 
to nearly a right angle with the pelvis, and then, flexing the leg, with the 
forearm in the ham, make extension, gradually restoring the limb to the 
straight position.” 

TREATMENT OF FRACTURES OF THE SHAFT OF THE Femur.—Preparation of 
bed.—To secure a properly-constructed bed, where this is possible, is of the first 
importance. There are several expensive and very ingenious beds, which have 
been already noticed in an early chapter of this book, but which, from the fact 
that they are beyond the means of most persons, must be of very limited use. 
The iron fracture-bedstead, in common use in our hospitals, with an opening 
in the centre guarded by a trap, answers every purpose for our public institu- 
tions and in private houses. With the assistance of a carpenter a single bed- 
stead may be very soon converted into a fracture one, by substituting for the 
middle slats a broad board with a hole cut through its centre, or two boards 
with a semicircular portion taken from each. On the under side nail two 
cleats, each with a shoulder, along which may be slid a tin bed-pan to receive 
the dejections. Upon this bed place a very firm mattress, from the centre of 
which has been cut out a circular piece six inches in diameter. This must be 
lined with oil-cloth, which shall cover likewise the upper and lower surfaces 
of the mattress for six or eight inches around the hole. In country districts 
the physician has frequently, as I know well from personal experience, to get 
along as best he may with very crude and imperfect appliances. Men whose 
lives have been spent in a city or in a hospital know little of the extreme 
simplicity of country practice or of the limited range of resources often at the 
command of the country practitioner, and it is to me a source of astonish- 
ment that his results are generally so good. It is quite possible to treat a 
fracture of the thigh on a soft bed which has been beaten down and covered . 
with folded comfortables, and to dispense .entirely with the usual arrange- 
ments for defecation by placing against the lower end of the bowel a firm 
wad of oakum or of tow on which to receive the evacuations, the act being 
effected in this manner without leaving a soiled spot on the bed. 

The bed being arranged and covered with a sheet having a hole in the 
centre corresponding to that in the mattress, an upright containing a fe- 
nestra with a pulley (Figs. 769, 770) can be placed at the foot of the bed, or 
may be screwed fast to it, a little to one side of its middle. This upright 
must have several holes for the axle, so that the latter can be raised or 
lowered as may be found necessary. In the absence of a roller, a cotton- 
spool, with a strong piece of wire for an axle, will make a very good substi- 
tute. The patient being on the bed, and the fracture adjusted by the usual 
manipulations, the surgeon proceeds to prepare and apply his apparatus 
for extension. For this purpose a strip of adhesive plaster is cut, two and 
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a half inches wide, and long enough to extend from the upper end of the 
- lower fragment on both sides of the limb and leave a loop some distance 

below the sole of the foot. When 
Fig. 769. the roll of plaster is not sufficiently 
long, this extending band may be 
formed from two strips, which 
must be sewed firmly together 
where they overlap below the foot. 
On the middle of the spread sur- 
a face is to be laid a piece of board 
Fra. 770. two and a half inches wide, and 
i sufficiently long to prevent the 
a plaster from touching the malleoli. 
j A second piece of plaster, eight or 
ten inches long, five inches wide 
in the centre, and two inches and 
a half on each side (Fig. 771), is 
next prepared. The wide central 
part of this strip is placed upon 
the inside of the foot-board, over 
the edges of which it is turned 
down, and the lateral portions are 
brought along the surface of the 
extending band as high as the 
malleolus on either side. The ob- 


=| ject of this piece is to fasten the 
Uprights for pulley. foot-board securely to the extend- 
ing band, and, by lining the inner 
surface of the latter for some distance on either side, to prevent the plaster 
from pressing upon and adhering to the malleoli. Thus prepared, the appa- 
ratus presents a stirrup-like appearance. (Fig. 772.) Three additional strips 


Fra. 772. 


Fig. 771. 


Form of the short strip for fastening the foot-board 
to the long extending band. 


Extension apparatus ready to be applied. 


of plaster are next required, two inches wide, and sufficiently long to encircle 
the limb,—one above the ankle, one immediately above the calf of the leg, and 
the third a short distance above the knee. <A cord should be then attached 
to the foot-board, through a hole in its centre, or a piece of a roller may be 
tied around the stirrup, to either of which the extending weight can be tied. 
Bags for lateral support are also to be provided. Two of these are required, _ 
—one to extend from the foot to the perineum, the other from the foot to the 
axilla. These may be quickly prepared by taking strong twilled muslin, about 
fourteen inches wide, sewing it upon the sides and at one end, so as to make a 
long narrow bag, then turning it so as to have the seams inside, and, after 
filling with dry sand, either to sew or tie the unclosed extremity. These 
bags must not be filled too tightly, otherwise it will be impossible to shift 
their contents so as to make them conform to the outline of the limb. One 
or two rollers, two and a half inches wide and eight yards long, with two or 
three bricks, being provided, the appareil may be considered complete. 
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Application of the dressing —The patient being placed upon the bed, the hair 
should be removed from the limb, and the skin thoroughly cleansed with 
soap and water, and well dried, so as to secure the adhesion of the plasters. 
The extension-bands are next warmed by passing the back of the strips over 
a tin vessel containing hot water, or over a flat-iron or a stove-pipe, or by 
holding them before an open fire, and are then immediately placed along the 
outer and inner surfaces of the leg and thigh, taking care that they cover 
exactly corresponding portions of the limb, so that the stirrup will draw 
equally on the two sides. Next take the circular strips and pass them about 
the leg and thigh, as shown in Fig. 773. The surgeon has now reached a 
stage in the dressing when the 
fracture is to be carefully ad- Fig. 7738. 
justed by extension, counter- 
extension, and manipulation. 
If the patient complains of 
severe pain, or if much mus- 
cular resistance is encountered, 
it will be best to administer 
an anesthetic, after which an 
assistant, grasping the ankle, Extension apparatus applied to the limb. 
should bring the limb down 
to its proper length. The extension being now kept up, the surgeon pro- 
ceeds to apply a roller, with firmness, from the ankle to the groin. This 
should never be neglected. If done properly, the muscles remain quiet 
under its pressure, and spasms, with displacement, seldom occur. The cord 
from the stirrup is next to be tied about the upright post, the lower end of 
the bed being raised four or five inches by placing blocks beneath its feet, and 
the sand-bags laid along the inner and outer sides of the limb. After the 
lapse of six or eight hours, the extending weight may be attached ; if done 
sooner than this, the plasters will certainly slip. To make this attachment, 
bring the ends of the muslin strip or the cord which is fastened to the stirrup 
over the pulley, and to its end attach the requisite weight. (Fig. 774.) This 
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a, Dressing fur fracture of the shaft of the femur, complete. b, Sand-bags applied. 


may consist of a bag of shot, a smoothing-iron, scale-weights supported 
in an iron frame, or a bag containing stones or bricks; it is immaterial 
what. I usually find the bricks most accessible: they can be wrapped in 
paper and tied together with a strip of muslin. The amount of weight 
which will be necessary in an adult will be two or three bricks, or about 
ten or fifteen pounds. It has been my practice to begin with two bricks, 
or ten pounds, and after two or three days to add a third, or even more, 
until the measurements of the two limbs correspond. This comparison 
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should be made daily until the proper length is obtained. To make our 
mensuration trustworthy, the patient must be on the back, with the body 
inclined neither to the right nor to the left, with the crests of the ilia on the 
same level, and with the muscles of the limb entirely quiescent. The tape 
used should be the metallic one, and the points between which these meas- 
urements should be made are the anterior superior spinous processes of the ilia, 
the tuberosities of the pubic bones, and the umbilicus above, and the lower ex- 
tremities of the inner malleoli below. By measuring consecutively from these 
three stand-points, a very accurate result may be obtained. ° 

The weight which to-day fails to bring the limb to its proper length may 
have the desired effect to-morrow. The muscles may for a time resolutely 
hold out, but the steady, uninterrupted pull, night and day, will finally gain 
the victory, not by violence, but rather by gentle constraint. The angle at 
which the extending cord runs from the stirrup to the pulley should be 
graduated so as to allow the heel barely to touch the bed, or even so as to 
clear it entirely. It is seldom necessary to renew the adhesive plasters more 
than once; and very frequently I have found the first application answer for 
the entire period of treatment. The roller is liable to become displaced after 
eight or ten days, and should be replaced or tightened, at which time the 
extension must be kept up by the hands of an assistant, who at the same 
time will raise the leg sufficiently high to allow the roller to pass readily. 
During the time of treatment, which usually occupies from seven to eight 
weeks, the patient must not be allowed to raise his body up in bed, nor 
should more than a single pillow be placed under his head. After the lapse 
of four or five weeks, if the union progresses favorably, the weight attached 
to the foot may be lessened. At the expiration of seven or eight weeks, the 
patient may be allowed to rise from his bed and move about with crutches, 
but he must not rest the weight of the body upon the limb to any extent for 
at least three or four weeks longer. The urine must be passed in a urinal, 
bottle, or cup, and the diet, except perhaps during the first two or three days, 
need not be different from that used in health. The mode of changing the 
sheets and linen has been described on page 734, and need not be detailed in 
this place. 
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Levis’s extending apparatus, both applied to and detached from the limb. 


. 
a 


Dr. Levis has devised, as a substitute for adhesive plasters whereby to 
attach the extending weight, an apparatus consisting of leather cut to fit 
the lower part of the thigh and the leg, and fastened to the limb by buckles. 
(Fig. 775.) Though very ingenious, it fulfills only imperfectly the work of 
an extending appliance. 

The dressing by adhesive plaster, sand-bags, and an extending weight re- 
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duces the treatment of most fractures of the thigh to the simplest form, 
indeed, so nearly approaches perfection that little else can be desired, and is 
equally well adapted to cases in which both thighs are broken. 

When the fracture is a short distance below the trochanters, or in some 
part of the upper third of the bone, a difficulty may be experienced in con- 
Sequence of the anterior projection of the short upper fragment. In such a 
case the thigh must be first flexed on the pelvis, and then extension applied, 
during which a concave anterior splint is to be placed upon the front of the 
thigh, and bound firmly with a roller. The limb should now be brought 
quietly into the straight position, and, if the deformity is corrected, the usual 
dressing for fractures of the shaft may be prepared and applied. If the dis- 
placement cannot be thus corrected, there remain but.two methods for our 
adoption,—either the double inclined plane or the wire anterior splint of 
Nathan R. Smith. Very little extension can be made by either mechanism, 
and considerable shortening must be expected. If the double inclined plane 
be selected, a soft cushion or pillow must be interposed between the limb and 
the splint, and a piece of binders’ board moulded to the front of the thigh. 
A few turns of a roller applied some distance above the knee, and also above 
the ankle, will serve to secure the limb to the splint. (Fig. 776.) Another 
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A fracture at the upper third of the femur dressed on a double inclined plane.—Smith. 


apparatus used for the same purpose is that of McIntyre (Fig. 777 ), which 
can be adjusted to any angle by means of a posterior serew. In applying this 
apparatus, the thigh and leg 
piece must be well padded Fia. 777. 
or covered with a cushion, : 
and set at an angle of about 
thirty-five degrees. The 
limb being now placed upon 
the splint and the foot made 
fast to the foot-board by 
means of a bandage, the 
screw should be turned until 
the inclination at the knee McIntyre’s splint. 
is considerably increased, by 
which the extension is augmented ; the weight of the body acts as the counter- 
extending force. (Fig. 778.) 

The anterior splint of Professor N. R. Smith consists of two parallel rods 
of wire about the thickness of an ordinary quill, turned up at each end, so 
as to correspond to the direction of the foot and to the surface of the abdo- 
men. At the middle, the splint is bent at a slight angle, and its. sides are 
kept from separating by two or three cross-strips. (Fig. 779.) In the applica- 
tion of this splint, a double inclined plane of pillows must be first constructed 
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on the bed, and across it are to be laid strips of muslin, two and a half or three 
inches wide and twelve or fourteen inches long. These strips require to be 


Fie. 778. 


The McIntyre spint applied, as modified by Liston. 


three inches apart, and to increase in length as they ascend the limb. Upon 
those strips which correspond to the thigh should be laid a light board splint, 
three inches wide and about nine inches long, well padded. Let the limb 
of the patient be now placed on this part of the dressing and the wire splint 


Fig. 779. 


Professor N. R. Smith's anterior wire splint. 


be bent so as to conform to such an angle of the limb as will be required 
to effect the adjustment of the fragments; for in the case presumed to be 
now under treatment, the lower fragment must be brought forward to the 
displaced upper one. The next stage of the dressing is to bring the muslin 
strips up along the sides of the limb, and, turning their ends around the 
wire, pin each end to its own side. They should be secured sufficiently 
loose to allow the splint to be raised a very little from the surface of the 
limb. The apparatus being now suspended by the cord running obliquely for- 
ward, and the limb being raised clear of the bed, additional security should 
be given to the dressing by a roller carried around the splint and limb, 
from the foot to the pelvis, and terminating by making a spica of the groin. 
(Fig. 780.) Dr. Hodgden, of St. Louis, uses occasionally a similar splint 
having a cotton sacking loosely extended between the bars, upon which the 
limb is supported. The suspension can be effected from a hook and pulley 
fixed in the ceiling of the room, or from a cross-bar over the bed, with a 
pulley attached. 

An arrangement for this purpose, very familiar to Philadelphia surgeons, 
is a gallows, which rests upon the sides of the bed, and admirably answers 
the purpose. This arrangement is figured under the head of “ Fractures of 
the Leg.” 

In the fall of 1870 I treated a very perplexing case of fracture at the 
upper third of the femur, in a gentleman of this city, by a combination of 
the inclined plane and extension by adhesive straps, which resulted so favor- 
ably that I regard the plan as preferable to all others. In several points it 
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is not unlike that of Dr. Palmer, of the United States Navy. The apparatus 
which I employ consists of a double inclined plane, with hinged sides at- 
tached to the thigh-piece. Upon this the limb is deposited, a pillow being in- 
terposed between the thigh and the splint, and a soft pad placed beneath the 


Fre. 780. 


Limb suspended by the anterior splint of N. R. Smith for fracture at the upper third of the thigh. The 
suspending cord should be fixed to a point some distance above the foot. 


leg. An adhesive strip is next attached to the sides of the thigh, extending up 
as far as the upper end of the lower fragment, and with a loop below, into 
which is to be fastened a piece of light wood, as in the ordinary fracture 
dressing already described. ‘To this piece of wood a cord is attached, which 
is to be carried over a pulley set in an upright that is screwed to the foot of 
the bed. To this cord the extending weights are to be attached. Lateral 
pressure is applied to the thigh by bringing up the sides of the femoral part 
of the plane and securing them by strips of muslin while the leg is retained 
in position by the turns of a roller. (Fig. 781.) 


Fia. 781. 


Apparatus applied for fracture at the upper third of the thigh; the sides of the splint being down in 
order to show the attachment of the adhesive plaster. 


Treatment of fractures of the thigh by the immovable dressing—This old 
method was first introduced for the treatment of fractures by Abugerig, an 
Arabian physician, and has been advocated at different periods down to the 

resent time. It received the sanction of Seutin, Velpeau, Larrey, and others. 

t has been a favorite dressing for fractures of the thigh at the Bellevue Hos- 
pital, New York, plaster of Paris being the material used to give immobility 
to the enveloping bands. It is applied as follows: 

On a mattress, raised one foot from a table, and reaching within two feet 
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of its lower end, the patient is placed. An upright (Fig. 782) is serewed 
against the lower corner of the table, and surrounded with 

Fia. 782. a soft wrapping to protect the perineum from pressure. 
The patient is brought down, with one limb on either side 
of the stanchion, so that the nates project beyond the mat- 
tress, where they are supported by a sling, which is made 
fast to a piece of timber running back horizontally from the 
upright. (Fig. 783.) The patient being now etherized, a 
pulley is attached to the foot and ankle and the leg drawn 
to its proper length. The extension must be in a line with 
the axis of the body. The rollers, filled with plaster in the 


Fig. 783. 


Upright or stanchion. Making extension for the plaster dressing.—After Hamilton. 


manner described under the head of fracture dressings, are next applied to the 
limb and the pelvis, both previously covered with a thin woolen cloth. Four 
or five of these in succession, with pieces of flannel filled with plaster inter- 
posed here and there, serve to supply the necessary resistance. The exten- 
sion is maintained for fifteen or twenty minutes after the dressing is applied, 
or, in other words, until the plaster is firmly set, when the patient is placed in 
bed. On the second or third day he is permitted to move about on crutches. 
Generally the dressing is applied to the foot and leg one or two hours before 
the etherization and reduction, so that the extension may be applied over the 
bandage after it has fully hardened. It is claimed for this mode of treatment 
that a cure is accomplished with little if any shortening, and that the patient 
is not confined to his bed after the first two or three days. Where patients 
can be kept under constant supervision, I have no doubt very satisfactory 
results may be obtained. It cannot be denied, however, that there are cer- 
tain objections against the plan which are entitled to serious consideration. 
First, the limb is entirely concealed from inspection, and the surgeon con- 
sequently is unable to determine the state of the parts; secondly, the dress- 
ing may become so tight from subsequent swelling as to produce gangrene ; 
thirdly, the limb may, after the subsidence of the swelling, lie so loose in its 
shell that, from the want of proper support, the bone may fail to unite. If 
such accidents occur, as they have occurred even in the hands of those 
familiar with the application of the plaster appareil, it would be obviously 
improper to inculcate the general application of this dressing. 


Fractures near to and at the Condyles of the Femur. 


The grave character of these injuries is due to their proximity to a large 
joint. These fractures may run across the base of the condyles, separating 
them from the shaft; they may pass throngh one condyle, separating it from 
its fellow, or only detaching a portion of its mass; they may run between 
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the condyles, either vertically or obliquely, and be conjoined with a fracture 
through the lower third of the shaft; or there may be a separation of the 
epiphysis of the condyles. 


Fractures through the Base of the Condyles—These may follow force ap- 
plied either directly or indirectly. The line of fracture is commonly oblique, 
ming downward and forward. (Fig. 784.) With few exceptions, the 
upper fragment will be found in front of the lower; sometimes it is lodged 
between the condyles and the patella. (Fig. 785.) It has been known to 


Fig. 785. Fia. 786. 


Oblique fracture immediately above the Upper fragment in front of Impacted fracture above the 
condyles of the femur.—Malgaigne. the condyles of the femur. condyles of the femur. 


pierce the quadriceps muscle, and even to tear the capsule of the joint. In 
some instances it has been driven into the cancellated tissue of the condyles, 
constituting an impacted fracture. (Fig. 786.) 

Again, the upper fragment may pass behind the lower one; though this 
is a very rare occurrence. Hamilton has seen two cases, and in the Marsh 
collection of pathological bones at Albany is a specimen illustrating a similar 
disposition of the broken ends. The blood-vessels of the popliteal region are, 
under such circumstances, exposed to damage from pressure. ‘This has been 
noted by Amesbury, Lonsdale, and others; and it is quite probable that the 
sloughing of the foot which followed a case of fracture at the lower end of 
the femur, under the care of a surgeon at Lockport, New York,* and which 
resulted in a suit for damages, was due to such pressure. 

_ The swelling which rapidly supervenes after an injury of this kind may 
mask the true nature of the case for a time, but by making firm and con- 
tinuous lateral pressure for several minutes the extravasation may be dis- 
placed, and the condyles at last reached, when their mobility on pressure, 
without affecting the shaft of the bone above, will sufficiently declare the 
nature of the case. Should the joint be involved, the injury is liable to be 
followed by an acute synovitis, terminating in anchylosis, or in a destructive 
suppuration, from which the patient may at last die. Even when the articu- 
lation has received no damage, the inflammation around may gradually creep 
into the joint, leaving it chronically enlarged and with more or less stiffness. 

The reduction is best effected by flexing the leg upon the thigh, at the 
same time making extension with the forearm in the popliteal space, as in 
certain fractures of the lower third of the femur, to which allusion has 
already been made. It is important in all attempts to effect reposition of 

* Hamilton on Fractures, p. 388. 
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the fragments that no careless or aimless movements be practiced, lest the 
joint receive injury at the hands of the surgeon. When the adjustment has 
been accomplished, should the direction of the fracture be not too oblique, 
there will be little tendency to a renewal of the displacement, as the volu- 
minous dimensions of the bone at this point offer broad surfaces for the 
support of the fragments. 

TreatMENT.—After adjustment, the limb should be placed in the extended 
position and the same dressing applied as for fractures in the middle third 
of the shaft,—namely, adhesive strips, weights, and sand-bags. The strips 
must not extend above the knee. The ham should be supported by intro- 
ducing between the knee and the bed a compress of soft flannel. Special 
care must be observed to keep the sand-bags in close contact with the limb, 
in order to prevent lateral movement. 


Fractures of one Condyle.—Fracture of one condyle (Fig. 787) is much 
more rare than that of both, although neither can be considered common. 
Malgaigne has seen but three cases. Packard has collected 
Fig. 787. seven additional ones.* These, with one seen by Sir Astley 
Cooper, one recorded by M. P. Boyer, one in the Dupuy- 
tren Museum, one by Dr. Lewis Riggs, reported to Ham- 
ilton,f and one in my own cabinet, making in all fifteen 
cases, constitute all the fractures of this kind known to 
me. A curious feature connected with one of these cases, 
that of Dr. Crosby,t was the failure of the fragment to 
unite, and its removal six months afterwards, through an 
incision made for that purpose. The operation was followed 
by a complete recovery. 


Fractures of both Condyles——In this injury the lines of 
fracture run both vertically and transversely,—the former 
: between the condyles, and the latter separating them from 
io oa the shaft of the bone. Professor Gross has in his cabinet a 

specimen quite unique, in which both condyles are broken 
off, leaving the trochlear surface connected with the shaft. Several speci- 
mens of fracture of both condyles are in the Gibson collection of bones, now 
in the possession of the United States Government. There is a specimen of 
this injury in the museum of the University of Pennsylvania, and one in my 
own collection. 

Causrs.—These fractures are produced most commonly by direct force, as 
by a fall upon the knee, or by the articulation being caught between the 
buffers of cars. 

Professor Volkmann, of Halle, describes another injury sustained by the 
condyles of the femur,—that of having a portion of the articular cartilage 
with a scale of the subjacent bone torn off. The accident is said to occur 
from a fall on the knee during flexion of the limb. In the case of Professor 
Volkmann,§ the detached piece was extracted from the joint after the manner 
of removing false cartilages, the limb was placed in a plaster dressing, and 
the recovery was complete. 

Mr. Teale, surgeon to the Leeds General Infirmary, describes a similar 
case, produced by a cask slipping against the knee of a laborer. The removal 
of the piece was followed by phlegmonous erysipelas and death.|| 

Brodhurst has met with several cases. It is very probable that the de- 
tachment does not always occur immediately on the reception of the injury, 
but subsequently, by exfoliation. 

When diastasis of the epiphysis takes place, the separation is not always 


* Malgaigne on Fractures, Packard’s trans., p. 593. t+ Hamilton on Fractures, ete., p. 429. 
{ New Hampshire Journal of Medicine, 1857. ¢ Deutsche Klinik, 1867, p. 448. 

|| Medico-Chirurgical Transactions, vol. xxxix. p. 31. 

{| St. George’s Hospital Reports, vol. xi. p. 141. 
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confined to the underlying cartilage, but may extend into the diaphysis, as 
was shown in Dr. Little’s case. 

TREATMENT.—The patient being etherized, the limb should be flexed and 
the displaced bone forced by pressure and counter-pressure into position, 
after which the limb may be placed either over a double inclined plane or in 
a long, straight fracture-box. 


History of the Treatment of Fractures of the Thigh—The simplicity of 
our present methods for the treatment of fractures of the thigh conveys 
a very imperfect idea of the time and ingenuity expended and the multi- 
form mechanisms which have been invented and modified in reaching our 
present state of knowledge. A rapid review of the subject, in a general 
way, will not be without interest to the student who desires to follow the 
progress of medical thought. Two: positions—the extended and the semi- 
flexed—have each had their advocates at different periods. The first, or 
extended one, is the most ancient, dating back to Hippocrates, and the one 
at present adopted by the great majority of surgeons in America, Great 
Britain, and on the Continent. The semi-flexed or physiological position 
was introduced by Pott, the patient being at the same time placed on the 
side. With certain modifications, the plan of this distinguished surgeon was 


Fia. 788. 


Double inclined plane of Bell, properly James’s. 


adopted in Great Britain by Sir Astley Cooper, the two Bells, Earle, Ames- 
bury, and others. The position was changed to the back instead of the 
side, and the semi-flexion 
maintained by a double in- 
clined plane, first used by 
White, of Manchester, and 
afterwards modified by 
James, Bell, Amesbury, and 
McIntyre, such as are seen 
in Figs. 788, 789, 790. On 
the Continent, Dupuytren 
became its champion, and 
the influence of his great name secured for it the favorable opinion of many 
of his professional countrymen. Desault and Boyer, however, resolutely 


Fic. 789. 


Amesbury’s double inclined plane splint. 


Amesbury’s splint applied. 


planted themselves against this formidable array of professional power, and 
eventually brought about a careful reconsideration of the subject, and, as a 
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consequence, such a reaction that at present few surgeons of any prominence 
can be found, either in America or abroad, who advocate the semi-flexed 
position, except in certain fractures mm the upper third of the shaft, where 
it often becomes imperative. 

The objections to the semi-flexed position are the following. 1. It only 
removes muscular resistance on one aspect of the limb :—for example, when 
applied to the thigh, the hamstring muscles alone are relaxed, whilst the 
individual muscles forming the quadriceps are made tense, and these, from 
their great power, are the chief displacing agents. 2. The inherent tendency 
in a muscle to shorten when relaxed, only shows that after a time this state 
of relaxation is changed to one of tension, which will then contribute to the 
overlapping. How quickly the biceps flexor cubiti becomes shortened when 
the forearm is flexed for a short time at a right angle with the arm! 

By the plan of extension, however, not only are the resistance and spasm 
of the muscles overcome by the action of a constant force, but the muscles 
themselves are lengthened by a modified nutrition, so that both longitudinal 
and angular deformity are reduced to their least possible quantities. To make 
effective the principles of extension and its equivalent counter-extension, 
numerous plans have been attempted. As far back as Avicenna, and in later 
times by Petit and Heister, these indications were carried out by bands ex- 
tending from the upper part of the thigh to the head of the bed, and from 
the ankle to the foot of the bed. To avoid the inconveniences of pressure, 
Petit fastened one of his extending bands above the knee and the other to the 
ankle, thus alternating the traction. Others employed the cord and weight 
running over a pulley at the foot of the bed; but this was abandoned 
because the body was drawn down by the extending force. The methods 
of Desault, of Boyer, and of Liston were next introduced. In each of these, 
extension and counter-extension were made by a long external splint ex- 
tending from the crest of the ilium to a point four inches below the - 
foot. A soft leather band, well stuffed, was passed about the perineum and 
made fast to the upper end of the splint, by which counter-extension was 
made. An extending band was placed about the ankle and foot, and secured 
to the lower part of the splint, whereby extension was effected, and by 
means of cushions or junk-bags interposed between the limb and the splint 


Fig. 791. 


Liston’s splint and junk-bag. 


the parts were protected from undue pressure. The points of difference 
between these three mechanisms were as follows. In Liston’s, the foot 
was secured to the processes (Fig. 791) at the lower end of the splint by 
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.Liston’s splint for fracture of the thigh applied. 


a roller passing from one to the other, and then junk-bag, splint, and thigh 
were all bound together by continuing the roller up the limb. (Fig. 792.) 
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In Boyer’s apparatus, the long splint had a foot-board, which was moved up 
and down by means of a screw, for the purpose of making extension, an 
inside splint extending from the perineum to the foot, and an anterior one 
reaching from the groin to the ankle: the inner and outer splints were en- 
veloped in a splint-cloth. Counter-extension was made by a padded leather 
band passing through the perineum and buckled into the upper end of the 
outer splint, while extension was accomplished by a gaiter attached to the 
ankle and instep. Cushions were placed between the splints and the limb, 
and both were secured together by tapes passing round the extremity. (Fig. 
793.) Desault’s apparatus differed from both: from Liston’s, in having an in- 


Fia. 798. 


Boyer’s splint for fracture of the thigh applied. 


side splint, and in using tapes instead of a roller to secure the dressing; and 
from Boyer’s, in having no movable foot-board.. It consisted of an outside 
splint, long enough to extend from the crest of the ilium toa point four inches 
below the foot ; and of a second, reaching from the perineum to the sole of 
the foot. A hole was made in the upper and one in the lower end of the long 
splint, the first for the counter-extending and the second for the extending 
band. A third splint was placed over the anterior surface of the thigh, which, 
together with junk-bags and the Scultetus bandage, completed the apparatus. 


Application of the Scultetus bandage previous to applying the splints after the Desault method. 


The defect of this appliance (Figs. 794, 795) consists in the direction at which 
both the counter-extending and extending forces operate, which favors a lat- 
eral displacement of the fracture. The excoriation and ulceration which were 


Fia..7 95. 


Desault’s apparatus for fracture of the thigh applied. Counter-extending band not shown. 


often produced by the extending and counter-extending bands constituted 
another serious objection. Maintaining as this apparatus did for so long a 


a 
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time the confidence of the profession, and being still used in many localities 
through the country, it will not be amiss to give a brief notice of the changes 
which it has undergone. As it came from the hand of its author, it was an 
imperfect apparatus. Physick, in order to secure counter-extension more in 
the line of the body, and to prevent lateral inclination of the pelvis, neither 
of which was secured by the Boyer dressing, had the outer splint carried up 
to the axilla; while Hutchinson, that the extension might be made in the long 
axis of the limb, devised the block which is now nailed a short distance above 
the lower end of the long splint. (Fig. 796.) As thus modified, the dressing 


Fic. 796. 


Hutchinson’s modification of Physick’s splint. 


is applied in the following manner. The bed being prepared, several pieces 
of bandage or strong tapes are laid down; over these is to be spread the 
splint-cloth,—namely, a piece of unbleached muslin one yard wide, and long’ 
enough to extend from the perineum to the foot. To the foot and ankle is 
next attached the gaiter for the extending bands, and through the perineum 
is passed a well-stuffed counter-extending band. The splints are now rolled 
in the splint-cloth almost to the outer and inner surfaces of the limb, leaving 
barely sufficient room for the interposition of the junk-bags; after which the 
perineal band must be fastened into the hole at the upper end of the lon 
splint, and the extending bands carried round the block below. The lim 
being then extended to the proper length, the lower band is carried through. 
the opening at the lower end of the splint and secured by a knot. Finally, 
the strips of bandage are to be tied securely around the splints and the limb. 
holding both firmly together, and to sustain the weight of the bed-clothes a 
cradle or hoop should be placed across the leg and foot. (Fi. 797.) 


Fie. 797. 


Dr. H. Lenox Hodge, in order to dispense altogether with the perineal 

counter-extending band, and to prevent the patient from rising or sitting 

up during the treatment, at- 

Fra. 798. tached to the long splint a 

piece of iron which extends 

over the front of the patient’s 

shoulder and terminates in a 

blunt hook. (Fig. 798.) The 

Loo ca a i counter-extension is made by 

Hodge's attachment to the long splint. a broad piece of adhesive plas- 

ter placed on the front and 

back of the chest, and secured by strips carried around the body, the loop of 

the longitudinal strip being attached to the hook at the end of the metal bar. 
(Fig. 799. 

Wacous pies methods have been devised to effect counter-extension. Thus, 
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we have Dr. Joseph Hartshorne’s splint (Figs. 800, 801), in which counter-ex- 
tension is made against the perineum at the upper end of the inside splint, and 
extension by a movable foot- 
board worked by a screw. By Fia. 799. 
this arrangement the outer . 
splint can be detached from 
the inner one without dis- 
turbing either the extend- 
ing or the counter-extending 
force. 

Brunninghausen made the OA = 
broken thigh fast tothesound / 7% , anil yi 
one, forgetting that the con- amt ||) 
trol of the lateral movements 
of the pelvis was as neces- 
sary as to fix the thigh. 

Hagedorn’s apparatus— 
which consisted of two splints Hodge’s splint applied. 
adjusted to the outside of the 
thighs, with a movable foot-board to which both feet were secured—was open 
to the same objection as was the arrangement of Brunninghausen. This defect 


Fria. 800. 


Hartshorne’s splint. 


was measurably obviated by Gibson’s modification, by which the splints were 
carried up to the axille. 
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Hartshorne’s splint applied to the patient. 


Professor William E. Horner used a modification of Desault’s splint. The 
long and short splints were padded, in order to dispense with the junk- 
bags; a strip of leather was stretched across the upper end of the inside 
splint, and on the outer surface, near its upper extremity, two strong 
leather loops were nailed for the passage of the counter-extending band 
(Fig. 802), the ends of the latter being tied to the upper extremity of the 
long splint. Both splints, by this arrangement, were employed in making 
counter-extension. (Fig. 803.) Extension was accomplished by adhesive 
strips. 

Pe desc John Neill, by attaching a double cord to the extending and 
counter-extending bands, and bringing the ends over the upper and lower 
extremities of the outside splint, made extension and counter-extension at 
the same moment by twisting the rope after the manner of the Spanish 
windlass. , 
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Professor Gross has used for many years a long fracture-box, with a fenes- 
trated foot-piece and two crutches, one for the axilla and one for the peri- 


Fie. 802. 


Horner’s modification of Physick’s and Desault’s splint. 


neum. Many others might be enumerated, such as Gilbert’s, Sanborn’s, 
Hodgen’s, Flagg’s, Lente’s, Burge’s, tec 8, ete. ; but it would be an unprofit- 
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Horner’s dressing for fracture of the thigh applied. 
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able task to disentomb these surgical relics of a past period. They have all 
done good service in their time; they furnish indisputable evidence of un- 
wearied labor and thought, wrought out for the benefit of humanity. 

It will be apparent to even a superficial observer that all the methods which 
have been described for the treatment of a fractured femur in the extended 
position are open to the very grave objection of either failing to correct over- 
lapping of the fragments or of having a strong tendency to produce excoria- 
tions, ulcerations, and even sloughing of the soft tissues over the perineum 
and about the ankle, the parts where the counter-extending and extending 
bands must act. 

To obviate these serious inconveniences was unquestionably the at 
desideratum in the treatment of fractures of the thigh; and this has been 
satisfactorily accomplished through the ingenuity of American surgeons. 

_ The first of these improvements consists in connecting to the limb the 
extending weight or power by means of adhesive plaster. 

Adhesive plaster was probably first used as a means of making extension 
in the treatment of fractures by Dr. Joseph Swift, of Easton, Pennsylvania, 
and the attention of the profession was invited to it by Professor Gross as 
early as 1830. 

In 1843, Dr. E. Wallace, then a resident fee in the Pennsylvania 
Hospital, at the suggestion of Dr. Ennis, of Easton, employed this dressing 
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with entire success in a very troublesome case of fracture of the femur.* 
Dr. Ennis stated that his knowledge of this plan of applying extension was 
derived from a fellow-townsman,—Dr. Swift. 

Dr. David Gilbert was also at a very early period in the habit of using 
this material for the same purpose. The credit of originating this method of 
extension has likewise been ascribed to Dr. Crosby, of Manchester, Vermont. 
About the year 1852, Dr. Buck, of New York, introduced this plan of treat- 
ing fractures of the thigh into the New York Hospital (Fig. 804), and 
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Dr. Gurdon Buck’s dressing applied. 


through the influence of this distinguished gentleman the adhesive plaster 
dressing soon acquired a very general popularity with the profession. 

The pulley and weight by which the extension is applied to a broken limb 
cannot, however, be considered as a modern discovery. Hamilton says that 
Howe, of Boston, as early as 1824, recommended the use of such appliances ; 
and this, if correct, would antedate the claim for priority in this matter 
made for Mr. Janney, of Exeter, England. Similar mechanical measures 
were employed by Daniel,} and by Dugas, of Georgia.t Boyer speaks of the 
weight and pulley being a very ancient contrivance, and a similar statement 
is made by Malgaigne,§ who says that both were known to Guy de Chauliac 
and to Seutin. 

The addition of an elastic substance, like india-rubber, for the purpose of 
extension and as an accumulator of power, is also an American improvement, 
having originated with Dr. Davis in 1856, from whom Dr. Buck states that 
he received the idea. 

The second great im- Fia. 805. 
provement consisted in 
dispensing with the coun- 
ter-extending bands. Pro- 
fessor Gibson introduced 
a plan of treating frac- 
tures of the thigh upon a 
single inclined plane, by 
which the perineal bands =~ 
were rendered unneces- | | Bt: 
sary (Fig. 805); but a 7 iii 
more simple method is & ; 
that now generally prac- ——_ 
ticed, of raising the foot Gibson’s single inclined plane for fractured thigh. 
of the bed, by which the 
weight of the patient’s body becomes the opposing force to the extension. 
This device was first suggested by Dr. Van Ingen, of Schenectady.|| 

* Pennsylvania Hospital Reports, Dr. Hunt’s paper, 1869. ‘ 
+ American Journal of the Medical Sciences, 1829, vol. iv. p. 330. 
Southern Medical and Surgical Journal, February, 1854. a 
Treatise on Fractures, Packard’s trans., p. 197. 


Transactions of the American Medical Association, vol. x. p. 436, New York, 1857; Van Buren, 
New York Medical Record, March 30, 1878. 
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The last improvement consisted in abandoning the old plan of supplying 
lateral pressure by the long and short splints, and substituting for this 
purpose bags filled with sand. The practice originated with an American 
army surgeon, and was introduced into the Pennsylvania Hospital by Dr. 
Hunt, in 1863, and about the same time was commenced in the New York 
Hospital. 


Fractures of the Femur in Children. 


It is proper that some distinct notice should be given to the treatment of 
fractures which occur in the femora of children under ten years of age. In 
children over that age, I have usually employed the same apparatus as that 
used for similar accidents in the adult, namely, the adhesive strips, the pulley, 
the weight, and the sand-bags. I have met with this fracture in an infant 
of four weeks in whom it was produced by a nurse falling from the step of a 
carriage and at the same time pressing the child closely to her breast in 
order to defend it from injury. 

The frequency of these fractures is quite remarkable. Of 885 fractures 
of the thigh treated in the Pennsylvania Hospital, 152 were in children under 
ten years of age. Of 140 recorded at the Hopital Sainte-Eugénie in a single 
year, 26 occurred in the femora of children.* 

The injury is limited to the shaft, or to the epiphysis. These fractures, 
when properly treated, are rarely followed by any appreciable shortening, - 
and heal in nearly one-half the time required for the cure of a like lesion 
in an adult. There are several reasons for the absence of deformity. First, 
these fractures are often incomplete, many of the fibres of the bone main- 
taining their continuity in consequence of the elastic nature of their struc- 
ture; secondly, the line of fracture is generally more transverse than in 
adults, so that when once the fragments are adjusted there is little tendency 
to displacement ; thirdly, the muscles at this age are not capable of exercising 
much power, and hence the employment of any great amount of extending 
and counter-extending forces becomes unnecessary. 

Teer Reweeprs requisite for the dressing are a straight splint, 
well padded and sufficiently long to extend from near the axilla to two inches 
below the foot, two plaster rollers, two plain rollers, and a little cotton. 

In order to avoid all struggling, muscular resistance, and pain, an anes- 
thetic should be first administered to the child. The limb is then to be 
drawn down to its proper length, the fragments adjusted, and the extremity 
covered in with one of the plain rollers, terminating with a spica of the 
groin. Placing a little cotton at the external surface of the ankle, the knee, 
and the crest of the ilium, the long splint is next to be laid along the outer 
side of the body and the limb, and bound in position by the plaster rollers, 
commencing at the foot and ending with a spica of the groin. During the 
application of the rollers, and until they become set, extension must be kept 
up. The dressing is completed by securing the upper part of the splint to 
the trunk with the remaining plain roller,—a very important feature of the 
apparatus, as by so doing the little patient is rendered incapable of sitting 
up. (Fig. 806.) If plaster cannot be obtained, the silicate of soda, or even 
starch, may be used to give resistance to the rollers. 

When the silicate of soda is used, three or four strips of pasteboard covered 
with the liquid should be laid about the seat of fracture, and a third roller 
applied to the entire limb, receiving in turn its due portion of the liquid 
glass. The lower end of the bed should now be raised, and the foot made 
fast to the foot-board below until the dressing becomes firm, which will 
require usually from twelve to fourteen hours. The impenetrable nature of 
the silicate will render the rollers impervious to the discharges of the little 
patient, and when soiled they can be washed without affecting the per- 
manency of the dressing. I have never known this dressing to become too 


* Holmes’s System of Surgery,—Surgical Treatment of Children’s Diseases, p. 254. 
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tight in consequence of the swelling ; but the possibility of such an occurrence 
should never be overlooked. 
In the event of the bandages becoming too loose, they should be removed 


Fra. 806. 
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Dressing for fracture of the thigh in a child applied. 


and replaced by others. A folded sheet or a soft towel must be placed under 
the nates, to receive the passages from the bowels, and the child, if old enough 
to comprehend the instructions of the nurse, should be taught to pass the 
urine into a cup or a bottle. A patient and watchful nurse can, with a little 
care, soon teach even a very young child to communicate its desires on these 
points, and thus to co-operate with the attendant in preserving a clean and 
orderly bed. 


Fracture through the Lower Epiphysis of the Femur.—This fracture (Fig. 
807) is rarely met with. Hamilton has collected five cases, the oldest patient 
being fourteen, and the youngest—that mentioned by 
Madame Lachapelle—being a new-born child, the frac- Fra. 807. 
ture having been caused by the foot being forcibly pulled. a it 
upon at the time of delivery. The line of fracture usually 
leaves the cartilaginous conjunction and passes through 
a part of the bone. Such was the case in Dr. Little’s 
specimen,* and also in the four specimens of this injury 
in the museum of St. George’s Hospital.t 

The symptoms of this accident are the same as those 
which follow a fracture at the base of the condyles. _ - 

TREATMENT.—The limb should be placed in the ex- Fracture through the 
tended position, and the ham well supported by a com- gipissis of the femar.— 
press of oakum, and covered with an immovable dressing 
of either the silicate of soda or the plaster roller. Should the position prove 
incompatible with a ae ig adjustment of the fragments, it may be changed 
to a semi-flexed one. The latter posture of the limb is that recommended 
by Holmes. 


Compound and Compound Comminuted Fractures of the Thigh. 


These injuries are of the most serious import. By reference to the table 
on fractures, it will be seen that in the Pennsylvania Hospital, from 1830 to 
1850, seventy per cent. of these fractures died, and from 1850 to 1874, 
fifty-six per cent. The course of treatment will be determined in some 
measure by the nature of the cause producing the injury. Railroad and 
bea injuries are those which most frequently demand a resort to the 

nife. 

In deciding on the question of amputation, there are four things to be 
taken into consideration: first, the condition of the bone; second, the con- 


* Hamilton on Fractures, ete., p. 460, fifth edition. 
t+ Holmes’s System of Surgery, vol. ii. 
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dition of the soft parts; third, the state of the vessels and nerves; and, fourth, 
the age and habits of the patient. 

With regard to the first, it may be said that it is rarely necessary to re- 
move the limb when the injury is confined to the bone, unless it should be in 
a case where the comminution is very extensive. Captain Riddle, of Erie, 
Pennsylvania, was shot in the thigh by a deflected ball from a Creedmoor 
rifle. The femur was broken into forty pieces. Amputation, under the cir- 
cumstances, was very properly performed. Instances of such extensive devas- 
tation are, however, of rare occurrence. The extension of the fracture into 
the knee or into the hip-joint would not be a sufficient reason for the use of 
the knife. 

With regard to the injury of the soft parts, the course to be pursued will 
depend to a great degree on both the nature and the extent of the damage. 
When the muscles are divided by the ends of the broken bone, or by some 
sharp body, the case is very much less dangerous than when they are torn, 
bruised, and pulpified by the external violence, in which case, if the injury 
is extensive and deep, there will be little prospect of saving the limb. 

The strictest inquiry should be made into the state of the vessels and of 
the nerves. If the femoral artery is torn, the extremity will certainly perish, 
and hence amputation will be demanded at once. The fall of temperature 
and the absence of the arterial pulse below indicate this lesion. The lacera- 
tion of the principal nerve will be followed by loss of sensibility and of power 
in the parts to which it is distributed, but of itself is not a sufficient reason 
for amputation. 

The younger the person, the greater will be the likelihood of recovery ; and 
in doubtful cases it is always wise, when the patient has youth on his side, 
to abstain from an operation; but if the individual is advanced in life, or one 
whose system has been deteriorated by bad habits, it will be better to sacrifice 
the limb at once. 

TREATMENT.— Under the head of remarks on fractures in general, specific 
directions are given about the management of the external wound, the arrest 
of hemorrhage, etc., in compound fractures. We need only observe on these 
subjects that, after the control of the latter, the edges of the wound should be 
drawn together, and an effort made to convert the fracture into a simple one 
_ by entirely excluding the air with an impermeable dressing, never forgetting 
the possibility—nay, probability—that we will often fail, and therefore that 
we should watch for the earliest evidences of purulent formations, and at 
once give them free vent. 

Here, as in simple fractures, the extended position is to be preferred, and the 

extension made in the same 

Fia. 808. manner, though it is probable 

that the patient will not be 
able to bear the same degree 
of traction as in an ordi- 
nary fracture. In this par- 
ticular his feelings must be 
consulted, so that the weight 
attached shall not exceed that 
which is consistent with his 
comfort. The best disposition 
of the limb is in a long frac- 
ture-box imbedded in bran, 
than which, as a rule, no more 
appropriate dressing can be 
devised. The bran supplies, 
Packard's bracketed splint. when packed in between the 

sides of the box and the limb, 

an evenly-distributed pressure, absorbs the discharges which flow from the 
wound, and, when soaked with these discharges, can be removed and its place 
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supplied with a fresh quantity without subjecting the limb to any disturbance 
whatever. If the surgeon succeeds in securing the closure of the external 
wound, of course there is no necessity for the box or the bran, or for devi- 
ating from the plan laid down elsewhere for the treatment of an ordinary 
fracture of the bone. The bracketed splint, in some cases of non-closure of 
the wound, may be used with advantage. This splint should be constructed 
so as to permit of the wound being dressed without disturbing the limb. A 
very good form of this kind of splint, particularly when the injury is about 
the knee, is that of Dr. Packard (Fig. 808), or the one represented in Fig. 
809. Where comminution exists, any loose detached portion of bone should 
be removed before closing the wound. 


Fie. 809. 


Bracketed extension splint for compound fracture of the thigh. 


Gunshot fractures of the thigh, attended by great comminution of the bone, 
demand in most cases amputation, especially when the injury is within the 
limits of the lower two-thirds of the bone. 


Fractures of the Patella. 


Fractures of the patella may be simple, compound, or comminuted. Occa- 
sional instances occur of fissure without entire separation of the bone. The 
direction of these fractures may be transverse, vertical, or oblique; and from 
the relation of this bone to the knee-joint, these injuries assume great im- 
portance. Of 2328 fractures at the Hotel-Dieu, 45 were cases of broken 
patella.* Of the 8667 fractures received into the Pennsylvania Hospital from 
1830 to 1874, a period of forty-four years, 148 were fractures of the patella. 
In 106 of this number, 86 were simple, 8 comminuted, 7 compound, and 5 
compound comminuted. 

The relative frequency of the fracture in the sexes is quite remarkable. 
The records of the last-named hospital show that 96 were in males, and only 
10 in females. Only one case was seen under twenty years of age, the largest 
number, 36, occurring between twenty and thirty. After fifty, the compara- 
tive infrequency of the injury is very marked. Occasionally both bones are 
broken simultaneously, and sometimes the same bone several times. Of the 
former, Dr. Kirkbride gives a case which occurred in the Pennsylvania Hos- 
pital ;; Hamilton another ;{ Bichat and Sir Astley Cooper each report one ;§ 

and one came under my own care in the Pennsylvania Hospital. 

'  Causrts.—These are direct violence and muscular action. In the cases 
which have come under my own observation, they have been produced most 
frequently by muscular action, and when the limb was in a state of greater or 
less flexion, in which position the bone, by its tendinous connection to the 
tubercle of the tibia below, and to the tendon of the quadriceps muscle above, 
is bent over the trochlear surface of the femur. In 29 fractures of the patella 
recorded by Hamilton,|| 27 were produced by direct force, such as falls upon 
the knees, and 2 by muscular force. The most common instances of the action 
of muscular force in producing the fracture are those in which it has resulted 
from mounting a horse, the bone giving way when the rider is raising himself 
from the ground on the stirrup, from sudden efforts to escape a threatened 
%* Malgaigne on Fractures, Packard’s trans., p. 599. 
+ American Journal of the Medical Sciences, August, 1835. 


t Fractures and Dislocations, p. 435. ¢ Malgaigne on Fractures, etc., Packard’s trans., p. 602. 
|| Fractures, etc., p. 434. 
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fall in which the body is thrown violently backward, from the act of giving 
a kick, as in Bichat’s and Malgaigne’s cases,* and from the balancing efforts 
of rope-dancers, circus-riders, etc. The opinion of Malgaigne, that the acci- 
dent, when from the causes just enumerated, is sometimes due to a diseased 
condition of the bone, is to be accepted only in a very restricted sense. I have 
seen many cases of fracture from extreme brittleness of the bones, but only 
once have I witnessed the patella broken in a person who labored under a 
fragility of the osseous system. Again, in individuals who suffer from such 
diseases as syphilis, cancer, and rheumatism, affections which so commonly 
deteriorate the osseous system, how rare is it to meet with this fracture! 
Lastly, in the aged, where we naturally look for the existence of a fatty 
charge in the bones, a broken patella is quite uncommon, its frequency being 
inversely in proportion as we advance in life. From whatever cause, direct 
or muscular, the line of separation is generally transverse: occasionally it is 
oblique, and in a few instances vertical. (Fig.810.) Only once in 106 cases was 
a vertical separation recognized.} A 

Fra. 810. remarkable specimen is given by Bry- 


consisting of four transverse fractures. 

Symproms.— When the patella is 
broken, severe pain will generally be 
experienced, with loss of power to ex- 
tend the leg, and considerable swelling 
about the knee-joint. The upper frag- 


Comminuted fracture of Transverse fracture 
the patella, the lines of of the patella united 


separation being oblique. by fibrous tissue. ment will be drawn up by the contrac- — 


tion of the quadriceps muscle (Fig. 

811), the lower fragment remaining stationary, or only descending a little by 
its own weight. The contraction of the tendon which connects it with the 
tubercle of the tibia, alleged by Malgaigne to take place, is altogether insig- 
nificant. A depression will be seen between the 

Fia. 811. fragments, into which the finger can be pressed. 

(Fig. 812.) This chasm, or sunken interspace, will 
be increased by flexing the leg, the lower fragment 
following the movements of the tibia. The degree 
of separation will depend on the amount of lacera- 
tion sustained by the fibrous expansion of the quad- 
riceps muscle in which the patella is lodged. In a 
a very aged and distinguished artist of Philadelphia 
Separation of the fragmentsof whom I attended for this injury, the fragments 
Aouidiees aliens. en a quite four inches apart, and Sir Astley say var 
mentions a case in which the fragments were five 

inches asunder ; but usually the interspace is from one-half to one inch. The 
power of extending the leg, though generally, is not always, lost. I have seen 
a case of this fracture in which a patient admitted to the hospital for a severe 
injury of the head was able to walk to his bed, 

Fia. 812. the lesion of the patella not being discovered 

until several days after his admission. There 
was considerable separation of the pieces 
in this case. The limb is commonly found 
somewhat flexed. Crepitus is not easily 
produced, except in the comminuted or ver- 
tical variety, when the pieces are more easily 
brought into contact; the knee rapidly swells, 
and the joint. becomes distended with fluid, 
Depression in front of the knee. which is sometimes intermixed with blood. 
This often masks the true nature of the in- 

jury, although the effect of this swelling is to widen the interval between the 
fragments. When the fracture is the result of direct violence, discoloration 


%* Malgaigne on Fractures, Packard’s trans., p. 601. } Willard’s Tables of Fractures. 


ant, taken from his father’s museum, 
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from extravasated blood will be diffused through the subcutaneous cellular 
tissue around the knee. The joint does not escape inflammation, and on the 
degree of this will depend its future usefulness. 

Injuries to the bursa over the patella, when its sac is ruptured, somewhat 
simulate fracture; but the absence of the other signs which have been de- 
tailed ought to be sufficient to prevent any mistake being made. 

Proa@nosis.—The union which follows a fracture of the patella is usually 
ligamentous. Bony consolidation of the fragments is certainly of very rare 
occurrence. Professor Gross possesses a specimen in which the pieces ap- 
pear to be conjoined by callus. Cooper mentions several cases of the same 
kind. Bryant figures another, taken from Guy’s Museum, in which a section 
has been made; and Hamilton thinks he has seen it in two cases. I have 
never seen a specimen which entirely satisfied my mind of the verity of 
this union. Non-union is by no means uncommon. In 31 specimens which 
Mr. Adams examined, 15 were ununited,* 12 were united by fibrous tissue, 
and 4, from their dried condition, remained, undetermined. The disability 
varies greatly in different cases, there being a singular want of uniformity 
in this particular even in cases apparently alike. In Kirkbride’s case} the 
bond of union was two and a half inches in length, yet the patient experi- 
enced no inconvenience in the use of the limb. Others, again, with a much 
shorter union, find the limb weak and helpless: a certain degree of anchy- 
losis often remains, the effect of inflammation of the joint tissue. Atrophy, 
with fatty degeneration of the quadriceps muscle, rendering the latter more 
feeble, may also follow this injury, and in some cases is permanent. It may 
be fairly stated that the limb in all cases, however close the intermediate 
union may be, is somewhat weakened and less able to endure fatigue than 
the sound one. 

The character of the connecting bond has been shown by Mr. Adamstf to 
consist, when the gap does not exceed one inch and a half, of organized 
fibrous tissue developed from the reparative lymph deposited between the 
fragments. When the separation is greater, the connecting bond consists of 
the fascia which lies over the bone, and which is somewhat thickened by 
plastic deposits. The arrangement of the uniting material has also been 
described by the same writer as passing between the anterior periosteal 
surfaces of the two pieces, reflected over, and adherent to both fractured 
surfaces, and finally, and most commonly, extending from the anterior peri- 
osteal surface of the upper to the broken surface of the lower fragment. 
The bursa over the patella is incorporated with the uniting structure, and 
no callus ever appears on the articular surface of the bone, the presence 


- of which, as has been very properly remarked by Dr. Hunt, would be 


dangerous to the joint. Union may be expected to take place in from four 
to seven weeks. 

TREATMENT.—The indications are, first, to place the limb in that position 
which will secure the most complete relaxation of the quadriceps muscle ; 
secondly, to bring together, and so retain, the parts of the fractured bone; 
and, thirdly, to prevent anchylosis. 

Many of the older surgeons were content simply to place the limb in the 
extended position, with a view to fulfill the first indication ; and this position 
is still advocated by some surgeons, among whom is Mr. Hutchinson,§ who 
thinks that the quadriceps muscle has nothing to do with the displacement, 
but that the deformity occurs in consequence of the effusion into the joint. 
This view, however, is not tenable. By raising somewhat the leg, the origin 
and insertion of the rectus muscle are brought nearer together, favoring the 
apposition. The apparatus which I employ is very simple, and one which 
any person with the slightest handicraft can quickly construct. It consists 


* Cooper’s Surgical Dictionary, vol. i. p. 753. 

+ American Journal of the Medical Sciences, vol. xvi. p. 32. 

{ London Pathological Society’s Transactions, vol. xiii. p. 139. 
¢ Medico-Chirurgical Society’s Transactions, vol. iii. p. 327. 
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of a piece of pine board, somewhat convex longitudinally on the upper sur- 
face, thirty inches long, and five inches wide at one end, tapering to four 
inches at the other. On each side, a short distance above and below the 
middle of the board, are to be bored two holes, into which are fitted four 
pegs with square heads. (Fig. 813.) This splint must be well padded, and 


Fia. 813, 


Author’s splint for fractured patella. 


placed under the thigh and the leg, the limb being at the same time moderately 
elevated. Below the knee and the lower fragment are next to be applied, 
partially overlapping each other, two or three strips of adhesive plaster, 
each three-quarters of an inch wide and thirteen inches long. These strips 
are brought together at their extremities, and wrapped round the upper 
pegs. This secures in position the lower fragment. Five strips of plaster, 
of like length and width, are next applied three or four inches above the 
knee, descending towards the joint, each strip overlapping one-third of 
the preceding one. Bringing the ends of the plaster together, they are to 
be wound around the lower pin, when, by screwing or twisting the pegs of 
the two sides, the lower fragment will be brought into near apposition with 
the upper. ‘To prevent the broken surfaces from tilting forward, a broad 
strip of plaster may be drawn over the line of approximation and fastened 
to the splint below. A roller is now applied above and below, which secures 
the thigh and leg to the splint. (Fig. 814.) As the swelling subsides, all that 


Fia. 814. 
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' Author's splint applied. 


is necessary to maintain the adjustment is to tighten the strips by screwing 
up the pegs to which they are fastened. By this plan the removal of the 
dressing is rendered unnecessary until the cure is complete. Between the 
third and fourth weeks the strips may be separated from the pins, the knee 
gently moved so as to overcome stiffening, and the dressing again re- 
adjusted. This process should be repeated every five or six days, or until 
the fifth week, when the splint may be laid aside and the patient be placed 
on crutches. 

Professor Hamilton employs an apparatus which may be used with great 
satisfaction. It consists of two boards wider than the limb and long enough 
to reach from the tuberosity of the ischium to the sole of the foot. These 
should be hinged together at their upper ends. Below, a foot-piece, having 
two fenestre, is hinged to the lower board or base; the upper board has 
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two long tenons or tongues to pass through these fenestre, so that the angle 
can be adjusted as required. A few gimlet-holes bored through one edge of 
the foot-board will serve for the insertion of a peg which shall keep the plane 
secure at its due elevation. I have had a movable convex block, two inches 
high, screwed to the upper board of this splint, so as to admit of its being 
placed exactly behind the knee-joint, by which a slight degree of flexion at 
_ the knee can be preserved, the straight position of the leg being as uncom- 
fortable as is an extended condition of the elbow. 

Application.—The plane for the limb being well padded, the injured ex- 
tremity is placed upon it as soon as possible, and the board raised to an 
angle of thirty degrees, at which point it is fixed by the peg in the side. 
The foot must be placed at a right angle with the leg, and made fast to the 
foot-board, having a thin pad interposed. The body of the patient may be 
next raised to a semi-recumbent position, which gives the greatest relaxation 
to the rectus femoris muscle, and enables the surgeon to bring the superior 
fragment well down and retain it in place by a roller. This bandage is first 
carried above the upper fragment, then below the lower fragment, and lastly, 
by successive oblique and circular turns, each turn passing through the notch 
in the plane, the entire knee is covered in. With a second roller, beginning 
at the ankle, the entire limb is next bound to the splint. The patient 
should be visited daily, and the dressing carefully inspected to ascertain the 
condition of the limb. If there is no complaint, it need not be disturbed for 
two days, at which time the second roller may be removed, and if the uniting 
one about the knee is quite firm, the former may be again applied. Usually, 
on the fourth or fifth day the swelling in the articulation begins to subside, 
when the uniting roller should be reapplied with increased firmness. About 
the tenth day the swelling has so much abated that a more permanent dress- 
ing can be used, and for this purpose, removing the rollers, adhesive strips 
are applied in the same directions and order as were observed in the use of 
the uniting bandage, after which the limb is bound to the splint (Fig. 815) 


Fia. 815. 


Hamilton’s splint for fractured patella applied. 


with a roller, which, beginning at the ankle, ascends the leg to the knee, and 
is made to surround the latter by oblique and circular turns, passing through 
the notch in the splint, with a view to give additional fixation to the frac- 
ture, and finally terminating by ascending the thigh to the groin. 

This dressing may be allowed to remain five or six days, when the roller 
should be removed and re-applied, the adhesive plaster remaining undis- 
turbed. These strips may not require renewal during the progress of the 
treatment. 

The first effect of almost any dressing is to evert the fractured surfaces, 
approximating their posterior edges at the expense of the anterior ones; 
but by the present method, in which the entire knee is covered in, this ever- 
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sion is corrected. In the absence of this splint, a single board, wider than the 
limb and notched opposite the knee, can be used, raising the lower extremity 
to the proper height, and supporting it on some firm base. At the end of 
the fourth or fifth week it will be proper to attend to re-establishing the 
functions of the articulation. The dressings must be removed and gentle 
flexion and extension of the joint made every two days, taking care not to 
presume too much on the strength of the union. At this stage of the treat- 
ment the adhesive plaster is dispensed with and the roller only used to fasten 
the limb to the splint. About the fifth or sixth week the patient may be 
allowed to move about on crutches; but no attempt at walking should be 
attempted unassisted sooner than from the ninth to the twelfth week. 

It is proper also to wear for several months a laced knee-cap, with an 
opening in front corresponding to the patella, so as to take off as much as 
possible all tension from the uniting tissue, which is prone to become elon- 
gated and thus allow the fragments to separate. This precaution acquires 
additional force when it is remembered that a slip or a stumble may snap 
asunder the fibrous union. 


When a fragment is broken off from the patella, or in a simple comminuted 
fracture of the bone, or when the latter is severed vertically, a compress 
should be placed on each side of the bone previous to the application of 
the adhesive strips or the roller. It may happen that the joint will have re- 
ceived severe injury, and that the inflammatory symptoms which ensue are 
of the greatest severity,—such as to create anxiety for its safety. Under 
these circumstances, the limb must be extended and elevated upon a pillow, 
blood drawn by leeches, and the articulation surrounded with bags of ice, or 
kept under water irrigation, until the danger is over, when the apparatus 
may be applied. 


Compound Fractures of the Patella——These are injuries of the greatest 
severity, usually opening the joint, and resulting in erysipelas, pysemia, ex- 
haustive suppuration, and death. I have seen a patient die in a few days 
from the ravages of erysipelas, after such an accident produced by the kick 
of a horse. Mr. Poland, in a very valuable paper on this subject, has shown 
that in compound fractures of the patella, where the question of amputation 
arises, statistics are, as a rule, against the operation. For instance, of 68 
cases treated without amputation, 56 recovered,—82.35 per cent.,—while in 
7 in which the operation was performed, 5 recovered,—71.42 per cent. In 
10 cases in which excision was performed, 6 died,—60 per cent. In all the 
fatal cases, suppuration of the articulation was present, and it’also existed in 
43 out of the 65 cases which recovered ; 31 of the recoveries suffered more or 
less from anchylosis of the knee-joint. 

TREATMENT.—If the fracture is compound, an attempt should be made to 
convert it into a simple one, by immediately closing the external opening. 
If the injury is a comminuted one, any loose fragments of bone which are 
present must be removed and the limb either suspended by the anterior 
splint of Nathan R. Smith, or placed upon a single slightly-inclined plane. 
Energetic measures will be demanded in order to prevent a destructive 
arthritis. Persistent irrigation with cold water containing laudanum should 
be employed, or the articulation may be surrounded with bladders filled with 
broken ice. If the swelling, heat, and pain prove to be great, leeches should 
‘be applied, and, in order to drain away the redundant transudation from the 
joint, horse-hair may be introduced through the wound. Pain is to be alle- 
viated or controlled by the free use of opiates, and, as there will generally 
be considerable constitutional disturbance present, these anodynes are best 
exhibited in some febrifuge like the neutral mixture. 

Should the inflammation result in suppuration, the cold applications must 
be discontinued, and the strength be sustained by the use of quinine, iron, 
stimulants, and a generous diet. To supply a ready exit for the pus, a free 
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incision into the joint will be required, after which the knee may be enveloped 
either in a flaxseed-meal poultice or in a warm-water dressing. 

When the injury is followed by a profuse discharge of purulent matter, 
by free lateral movement of the articulating bones, by crepitus the result of 
eroded cartilages, and without any tendency to anchylosis, the indications 
are that the joint has been ruined, and the only hope for the patient lies either 
in amputation or in excision. In an adult, the former operation would offer 
the best chance for recovery, while the latter should have the preference if 
the subject be young. vi 


The ligamentum patelle may be broken. This is a very.rare occurrence, 
but it has been noticed twice at the Pennsylvania Hospital. I think it 
probable that the tip of the patella was detached in these cases, rather than 
that the ligament was lacerated. 

I once witnessed an instance of rupture of the quadriceps muscle imme- 
diately above the patella, in the person of a Catholic priest who slipped and 
fell upon an icy pavement. 

The treatment appropriate to these injuries does not differ from that proper 
to a case of fracture of the patella. . 


Other methods.—Many other methods have been and are still in use in the 
treatment of fracture of this bone. Paulus Aigineta, and other ancient sur- 
geons, trusted largely to extension alone by means of splints. 

Flajani applied no dressing whatever, relying on rest and fomentations 
for a number of days, and then practicing frequent movements of the joint. 
This method, slightly modified, was a popular practice over a century ago 
in London. 

Others relied on rings made of different materials, such as wood, cork, 
wire, etc. These were covered or padded before their application, so as to 
protect the soft parts from undue pressure. Albucasis, we learn from Mal- 
gaigne,* was the first surgeon to suggest this mode of dressing. The frag- 
ments were drawn together and brought within the compass of the ring, 
which was bound to the knee with a roller, the limb at the same time being 
kept in the extended position. 

Another principle introduced into the treatment of this fracture was the 
application of forces acting obliquely and in opposite directions. The origi- 
nator of this plan, we are informed by Malgaigne, was a non-professional 
man,—a mechanic in Leyden. In some form or other it embraces almost all 
the mechanical appliances which have been in successful use in the manage- 
ment of this fracture for over a century. Thus, we have the figure-of-eight 
bandages of Petit, Velpeau, and others, as below enumerated. 

Boyer’s apparatus consisted of a concave splint, well padded, extending 
along the posterior part of the limb, with nail-heads on each side opposite 
to the knee-joint, and two straps covered with soft chamois leather. One 
_ of these straps passed above and the other below the patella; the upper 
one, running obliquely downward, was buttoned on the nail-heads below, 
while the lower one was carried obliquely upward, and attached to the 
nails above. 

Desault’s method.—After the same principle was the dressing of Desault, 
in which the limb was extended and elevated, and along its anterior surface, 
running from the groin to the ankle, was laid a strip of bandage, which was 
bound to the leg by a spiral reversed roller, beginning at the foot. Upon 
reaching the knee, two longitudinal slits, one on each side of the patella, 
were made in the muslin strip, through which the fingers of the surgeon 
were passed, in order to draw the upper fragment down into place, after 
which the roller was resumed, forming figure-of-eight turns about the 
Knee, so as to hold the broken pieces together, the bandage then being ex- 


* Malgaigne on Fractures, Packard’s trans., p. 614. 


978 INJURIES AND DISEASES OF THE OSSEOUS SYSTEM. 


hausted by ascending the thigh to the groin. This completed, a straight, 
cushioned posterior splint was bound to the back of the limb, from the nates 
to the heel, and its lower end elevated at a considerable 

Fig. 816. angle with the bed. 

: Dorsey’s splint forms another illustration of a fracture 
device. It was a wooden splint long enough to extend 
from the tuber ischii to the heel, with two strips of muslin 
nailed crosswise, four inches apart and equidistant from 
the centre. (Fig. 816.) The foot and limb were covered 
in with a roller, and the splint, well padded, was placed in 
position. The upper strip was tied over a compress placed 
below the lower fragment, and the lower one over a pad 
fastened above the replaced upper fragment. 

Lonsdale’s apparatus acts in the same manner. It is a 
posterior splint with a movable foot-board, and two verti- 
cal iron bars rising on either side of the knee, each having 
a horizontal bar to which is attached a semilunar piece of 
ae Whe pa a metal, which, by a screw movement, can be made to press 

mGured patella, together the fragments. The complicated nature of the 
mechanism, even if it had no other defects, would con- 
stitute a valid objection to its use. 

Burges’s apparatus (Fig. 817), though very beautiful and neat, is alto- 
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Burges’s apparatus for fractured patella. SS) 


gether too complicated for general use. Two concave sole-leather splints, 
one long and the other short, are used: the long splint is placed upon the 


Fria. 818. 


Lausdale’s apparatus for fracture of the patella. 


thigh above the patella, and the other on the leg below the lower frag- 
ment, after which they are drawn towards each other by cords, pulleys, 
and weights. 
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The apparatus of Lausdale (Fig. 818) and that of Boisnot (Figs. 819, 820) 
are much more simple, and are the best forms of these splints. 

By the first, the fragments are forced towards each other by means of 
thumb-screws acting in front of the limb; by the last, the approximation 
is effected by the action of 
screws and ratchets beneath Fia. 819. 
the posterior splint. 

Hartshorne’s apparatus 
consists of a slightly angu- 
lar tin splint fashioned to 
the form of the posterior 
part of the limb, and hav- 
ing in it an oval opening 
corresponding to the ham, 
with straps and buckles 
above and below to secure 
it to the thigh. It has two 
straps designed to pass ob- 
liquely above and below the 
fracture, to be fastened to 
hooks on the sides of the 4== ; 
splint. (Fig. 821.) ; Boisnot’s apparatus for fracture of the patella. 

Gerdy’s dressing is one 

which can be readily prepared, but has no special advantages over other 
forms of apparatus. Two strips of muslin are provided, one with three slits 
and the other with three tails. The first strip is placed so that the slits will 
answer to the edge of the lower 
fragment; the second strip is laid 
upon the front of the thigh, and 
each is bound in position by sepa- 
rate rollers, one below and the 
other above the knee. ‘The ap- 
proximation of the fragments is 
next effected by passing the tails 
of one strip through the slits of the 
other, and securing all together by 
a spiral reversed bandage extend- 
ing from the foot to the groin. 
(Fig. 822.) 

The apparatus used by Wood, 
of King’s College Hospital, Lon- 
don, and that of Dunnage, operate 
on the same general principle. 

The approximation has been 
attempted also by means of forces 
acting longitudinally. 

Sir Astley Cooper’s dressing was 
of this kind,—one in which the 
limb was encircled by two strips 
of roller, one above and one below 
the patella, and then the frag- 
ments were approximated by pass- 
ing two tapes, one on each side wt 
of the knee, from one circular Hartshorne’s apparatus. Gerdy’s dressing, 
band to the other, drawing these 
together, and afterwards covering the limb—in the extended position—with a 
roller. This plan is attended with much local uneasiness, from the constric- 
tion to which the limb is subjected, and although it is termed the dressing 
of Sir Astley Cooper, it is one which that surgeon abandoned, believing that 
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he had found a better method. This consisted in waiting for a few days 
until the painful tumefaction was over, and then encircling the thigh above 
the patella with a soft leather strip. A second strip was placed under the 
foot, and its two ends were carried up on either side of the leg and buckled 
into the first. (Fig. 823.) 

Levis’s mechanism.—The contrivance of Dr. Levis acts much in the same 
way. (Fig. 824.) 


Fig. 823. 


Sir Astley Cooper's dressing for fractured patella. 


Many others, such as the dextrine dressing of Velpeau, the uniting band- 
age of Petit, etc., might be described, but I shall speak of but a single one 
more,—that of Malgaigne,—by which 
Fia. 824. the fragments are brought together 
by means of hooks. (Fig. 825.) These 
curved hooks are separated and ap- 
plied singly, the one being pressed 
down upon the apex of the lower 
fragment, and the other upon the 
superior border of the upper fragment, 
the skin being previously drawn for- 
ward from between the fragments, 
and then the hooks are approximated 
by ascrew. Once have i seen death 
follow the use of this infernal machine, 
from an erysipelatous inflammation ex- 
tending into the joint and giving rise 
to abscesses, both within and without 
the articulation. No advantage what- 
ever results from the close contact 
of the fragments accomplished by the 
instrument: it is rather a disadvan- 
tage, as the tendency to refracture is 
increased by the very closeness of the 
union, the intermediate bond not being 
as strong as the ordinary fibrous tissue 
Levis’s apparatus. Malgaigne’s hooks. which fills the gap when the pieces of 
the bone are a short distance apart. 
Three times have I seen the union broken a few weeks after the patients 
treated by this method had been discharged from the hospital. 


Fractures of the Bones of the Leg. 


Fractures of the bones of the leg are largely in excess of those of other 
parts of the skeleton. Of the tabulated 8667 fractures treated in the Penn- 
sylvania Hospital, 2315 were fractures of the bones of the leg. Of 1101 cases 
received into the Middlesex Hospital, 289 were fractures of these bones.* In 
222 cases taken from the records of Guy’s Hospital by Dr. wing: 66 were 
situated in the leg. Malgaigne found, from the records of the Hotel-Dieu, 
that there were 652 in a total of 2328. 


* Lonsdale on Fractures, p. 17. 
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Fractures of both bones are more frequent than those of either bone singly. 
By a reference to the table it will be seen that, of 2315 fractures of the leg, 
437 were in the tibia, 437 in the fibula, and 1441 in both bones. The lower 
third of the leg is the most common seat of fracture, and the middle third 
the next. This is true of the bones either separately or conjoined, and is 
doubtless duc to their exposed condition from the small amount of soft parts 
in these localities, as well as to the fact that these are the weakest portions 
of the bones. It will also be seen by a reference to the table that of 246 
fractures of the tibia, 120 were in the lower third, 81 in the middle third, 
and 45 in the upper third; that in 252 fractures of the fibula, 210 were in 
the lower and 26 in the middle third; and that in 751 fractures of both 
bones, 399 were in the lower and 282 in the middle third. The largest 
number of fractures of the bones of the leg occur between twenty and thirty 
years of age. 

Sex exercises its influence also, males furnishing by far the greater number 
of such accidents. This disparity, however, diminishes as we advance in life, 
until after seventy-five, when females are in the majority. These injuries 
may be considered under three heads: 1, fractures of both bones; 2, fractures 
of the tibia; 3, fractures of the fibula. 


Fractures of the Tibia and Fibula. 


CausEs.—The causes are either direct, such as the passage of a wagon- 
wheel, the kick of a horse, or the falling in of earth, or of massive portions 
of stone; or indirect, as when a person falls from a height, or jumps from 
a carriage or a car which is in swift motion. When determined by in- 
direct or transmitted force, Malgaigne thinks the fracture is likely to take 
ag near the middle of the lower third. This locality, 

eing at the summit of one of the curves of the bone, is Fia. 826. 
necessarily more within the influence of this kind of force 
than would be parts more remote. As far, however, as 
my own observation extends, I have not found any such 
uniformity as is claimed to exist between the seat of frac- 
ture and this kind of force, one example of which is seen 
in Fig. 826. When produced by direct force, the lesion 
will generally occur at the seat of violence. For example, 
a young man sitting upon the balustrade at the Philadel- 
pe Academy of Music lost his balance, and would have 

een precipitated headlong some thirty feet, had not 
one foot caught between the rounds of the railing. His 
entire weight was supported by the ankle, and both bones 
broke at the lower part of the lower third. A heavy 
piece of iron fell upon the leg of a moulder, while en- 
gaged at his employment; the tibia and fibula were both 
broken at the point struck by the metal. I could relate 
- many instances where persons have fallen when the foot 
was wedged in between unyielding surfaces, the fracture 
always taking place at the lower portion of the lower 
third of the leg. 

Occasionally these fractures result from muscular action 
alone; such instances are always found in adults. I have 
seen two cases of intra-uterine fracture of both bones of — practure at the upper 
the leg. A colored man was brought into the Pennsyl- extremity of the tibia 
vania “Hospital with a fracture of the tibia and fibula, {isctmee Y*™ 
four inches above the ankle, which was caused by the 
_ violent muscular effort made to recover his equilibrium after slipping upon 
an orange-peel. He was thirty years of age, of an excellent constitution, and 
without any evidence whatever of pre-existing bone disease. He had never 
before had a fracture. 
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The two bones are seldom broken exactly at the same level. Usually the 
fracture of the fibula is higher than that of the tibia; and sometimes when 
the latter bone is broken a short distance above the ankle, the former will be 
found separated near its upper extremity. When broken nearly on the same 
level the force has generally been direct, but when the lesions in the two bones 
are widely separated it has usually been indirect, each bone yielding at its 
weakest point; or the rationale may be the one given by Malgaigne, in which 
both direct and indirect force is in operation. For example, a man is struck 
forcibly by some vulnerating body across the lower part of the leg while in the 
erect position. The tibia gives way at the seat of injury, and, in struggling 
to maintain his footing, the weight of the body is borne by the fibula alone, 
which in turn gives way at the upper third, its most slender part. 

Compound and compound comminuted fractures of the bones of the leg 
exceed in frequency those of any other bones of the skeleton. Of 1074 cases 
of such fractures received into the Pennsylvania Hospital, 366 belonged to 
these classes. The superficial position of the tibia and fibula’ will explain 
these figures. The direction of the fracture is always more or less oblique, 
running downward and inward, and less frequently downward and outward. 
The obliquity is least when near to the upper or lower extremity, and where, 
especially in the tibia, the bone is most voluminous, so that these breaks are 
sometimes spoken of as transverse fractures. It is in the same localities that 
the line of separation is prone to be vertical, splitting the bone and extending 
into the ankle- or knee-joint. 

Symptroms.—The signs of fracture of both bones of the leg are usually well 
pronounced. These are contusion, discoloration, pain, deformity, undue mo- 
bility, and crepitus. Malgaigne attaches much importance to the muscular 
state of the limb as a sign of this fracture,—a condition which is certainly 
very common. The deformity will depend on the degree of displacement. In 
many instances there is little or none, particularly when the bones are broken 
at different levels, in consequence of which there is often an interlocking of 
the spicule: which tends to oppose the disarrangement of the pieces. When the 

fracture traverses a voluminous part of the bone, as that 
Fie. 827. near to the tubercle, some portion of the broken surfaces 
will remain in contact, and thereby lessen the deformity. 
In other cases the displacement is very considerable, and 
is often determined by the violence which causes the 
injury. That which is sometimes witnessed consists in 
the anterior projection of the upper end of the lower 
fragment; but by far the most common displacement 
is the lateral one, the lower slipping to the fibular 
side of the upper fragment. The gastrocnemius and 
soleus muscles are chiefly concerned in producing this 
deformity, as by drawing the foot back they not only 
carry the lower pieces forward, but likewise produce 
overlapping of the fragments and consequent shorten- 
ing. (Fig. 827.) When the fracture is caused by a force 
applied to the front of the leg, the line of separation 
may be from below upward and from before backward, 
in which case the lower fragment will assume a position 
behind the upper one. The action of the quadriceps 
a muscle in tilting forward the upper part of the tibia 
Anterior angular de- is altogether insignificant, as this movement is coun- 
folloeiag tactne Urthe teracted by the posterior and crucial ligaments of the 
bones of the leg. The dis- knee-joint. 
Sesstinistat «sd aes Lateral angular deformity, when present, is generally 
or abect oe theca «due to the direction of the fracture—of ahs I shall 
speak hereafter—and to the weight of the parts, ac- 
companied by an unequal support of the leg, or, when the angle is salient 
internally, to the action of the peroneal muscles drawing the foot outward. 
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Another displacement, and not an uncommon one, is that in the longitudinal 
axis of the bones, caused by either external or internal rotation of the foot, 
in most instances the former. In 19 cases of ununited fracture of the bones 
of the leg, Mr. Shaw found the lower fragment rotated outward 16 times. 

Proanosis.—The prognosis will be influenced by several considerations,— 
such as the damage done to the soft parts, the degree of comminution, the 
obliquity of the fracture, and the amount and kind of displacement. When 
the soft parts are lacerated extensively and the bones broken into several 
pieces, or when in connection with this laceration the tibial arteries are torn, 
amputation is the only resort. If, as a consequence of great obliquity, there 
is much overlapping, and this is not corrected, the union will be slow, or 
may fail altogether. Rigidity or anchylosis of the knee or of the ankle is 
occasionally a sequel to delayed union, and, according to my experience, is 
more common in the bones of the jeg than in any other part of the skeleton. 
Where, however, none of these complications exist, fractures of the leg heal 
rapidly, so that the cure is usually effected in four or five weeks, and without 
any marked deformity or shortening. 

TReatTMENT.—Very frequently little is to be done in the way of adjusting 
the fracture,—so trifling is the displacement,—only requiring that the leg 
be placed in some suitable retentive apparatus. At other times the displace- 
ment is very marked, and requires no small amount of patience and judgment 
to correct it. When it is lateral, the foot must be brought into a line with 
the upper part of the leg, which may be all that is required. Should there 
be overlapping, extension from the foot and ankle and counter-extension at 
the thigh must’ be made until the reposition is complete. To obtain the full 
benefit from these two forces, it will sometimes be necessary to flex the leg 
in order to render powerless the resistance of the gastrocnemius and soleus 
muscles. The semi-filexed position alone will frequently correct the mal- 
position of the fragments when force has proved entirely unavailing. Various 
little changes of position will occasionally be necessary, which must be learned 
by repeated trials, as they cannot be predicated on any knowledge of muscular 
action, while they differ so much in detail that no one case serves exactly as 
a precedent for another. 

Two positions have been advocated for the treatment of fractures of the 
bones of the leg,—the extended and the flexed. With few exceptions, the ex- 
tended position is the one to be preferred. The dressing necessary for the 
retention of these fractures is very simple, and always accessible. 

Board and pillow or Boyer dressing.—Place across the bed three strips of roller 
one yard long; upon these lay a piece of muslin two feet long and one yard 
wide, and upon this an ordinary feather pillow. Thus arranged, the broken 
limb is laid upon the dressing. Two pieces of light board five inches wide, 
‘and long enough to extend from the knee to three inches below the foot, are 
- next rolled in the splint-cloth or muslin, so that they shall be made to apply 
themselves firmly along the inner and outer aspects of the leg, the pillow 
being interposed, after which 
they are made secure by Fig. 828. 
tying together the ends of 
the three strips of muslin. 
To support the foot and 
prevent the toes from fall- 
ing forward too much, pass 
a loop of muslin over the 
metatarso-phalangeal part of 
the foot, and pin its extremi- : a Ve 
ties to the pillow on either Boyer’s dressing for fracture of the bones of the leg. 
side. (Fig.828.) The band- 
age of Scultetus, used by Boyer, may be omitted. The weight of the bed- 
clothes must be kept from the foot by a rack. Nothing can be more simple, 
and the materials are within the reach of every one. This dressing is suited 
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to a case in which there is little displacement, and no overlapping, and where 
extension is not demanded. 
Fracture-box.—Next in simplicity is the old fracture-box (Fig. 829), which 
combines so many advantages that I regard it, notwithstanding all that has 
been said against its use, as an exceedingly 
Fie. 829. valuable apparatus, answering in a large 
majority of cases every indication de- 
manded. It is a box with a foot-board, 
through which are cut two vertical slits, 
and with sides attached by hinges, which 
may be raised or let down at pleasure. It 
should be long enough to extend from the 
knee to thesole of the foot. To apply the ap- 
Fracture-box with hinged sides. paratus, place under it two or three strips 
of muslin, let the sides be opened, a pillow 
laid in the box, and upon this place the broken limb, with the sole of the foot 
touching the foot-board, cotton being interposed; next take a strip of muslin 
ora silk handkerchief, pass it beneath the leg just above the heel, cross it over 
the ankle and instep, then under the sole of the foot, where a single knot 
should be made, and the ends passed through the slits in the foot-board. The 
next and most important part of the dressing is the careful adjustment of 
the fracture and the proper distribution of the support beneath the leg and 
foot. Let the fingers be passed along the spine of the tibia, in order to 
ascertain if there is any irregularity, and thus determine the accuracy of 
the coaptation. If the upper end of the lower fragment is found above 
the level of its fellow, cotton or oakum must be placed under the tendo 
Achillis and the heel, in order to raise the foot; or if the fragment projects 
backward,—certainly a very uncommon position,—the heel should be lowered. 
Should the upper fragment rise above the level of the lower, it must be 
pressed down and a thick compress laid over the displacement. The toes 
should be turned very slightly outward, so that the ball of the great digit will 
be on a line with the inner edge of the patella, and, in order accurately to 
coaptate the broken ends of the bones, the heel must be raised or lowered 
by pledgets of oakum, according to the requirements of the case. These 
points being attended to, the loose ends of the strip which encircled the ankle 
and were passed through slits in the foot-board should be tied together, 
the sides of the box Sg up to the leg, forcing before them the pillows, 
which furnish the lateral pressure; then keep them in place by tying to- 
gether the ends of the strips which underlie the box. (Fig. 830.) When 
it becomes necessary to make an- 
Fig. 880. terior pressure, one of these strips 


should be tied directly over the’ 


thick compress previously men- 
tioned, or, with a view to distribute 
the pressure over a larger surface, 
a thin book may be interposed be- 
tween the compress and the strip. 
All anterior pressure must be care- 
fully watched, as the soft parts are 
too thin to tolerate any consider- 
able amount, particularly if they 
Fracture of the leg dressed with the fracture-box. are stretched by the bone, or in 
the least inflamed, in which event 
pressure will be improper. With the dressing just described, the limb is 
always exposed to view, its condition readily ascertained, and any displace- 
ment immediately detected. 
Among the objections urged against the fracture-box is that it allows the 
foot of the patient, when he attempts to rise or to sit up in the bed, to press 
against the foot-board, and thereby to cause overlapping of the fragments. 
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In the Pennsylvania Hospital, where the apparatus has long been in use, 
no such effects are observed to occur. If, however, there should be a risk 
of this displacement, or if the patient happens to be intractable or restless, 
the remedy to meet all emergencies is a very simple one, and consists in 
suspending the box to a crane or gallows placed over the bed: indeed, even 
where no such contingencies as those spoken of exist, I find that this arrange- 
ment proves a source of incalculable comfort as well as of safety to persons 
suffering from these fractures. In fitting up this apparatus, all that is 
necessary is to bore two holes near the upper borders of the sides of the 
fracture-box, about fourteen inches apart, and to tie into these two cords, 
which, being brought together, are fastened to a suspension-rope which runs 
over a pulley secured to the gallows-frame. In order to raise and lower the 
box at pleasure, the suspension-rope is connected to and passed through the 
holes in a block of hard wood, as represented in the figure below. The posi- 
tion of the box can be shifted to one side of the bed or to the other, by sliding 
in the required direction the block into which the pulley is screwed, the cross- 
piece of the frame having a fenestra cut for that purpose. (Fig. 831.) 


Fie. 831. 
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suspension-rope being tied into the upper hole, and the other passed through the two lower holes. 


Every movement of the patient is imparted to the suspended box, so that, 
whether he rises or inclines to one side or the other, the limb itself cannot 
-be disturbed. This dressing is in every way superior to that of Salter, which 
consists of a tin case adjusted to the posterior surface of the leg and placed 

in a sling, which is suspended to two wheels, constructed to run on the centre- 
bar of a cradle placed over the limb. (Fig. 832.) 

Treatment of overlapping.—Cases will be encountered in which there is 
overlapping, and where it becomes necessary to modify the treatment so 
that this may be overcome. To accomplish this there are two methods, 
which are the opposite of each other, namely, extension and flexion. 
Remove the hair from the leg and apply adhesive strips two inches wide 
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along its sides, extending upward as high as the upper end of the lower 
fragments. The longitudinal strips of plaster should be rendered addi- 
tionally secure by circular ones. The leg being now placed upon a pillow 
in the fracture-box, the ends of the plaster must be conducted through 
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Salter’s cradle. 


vertical slits in the foot-board, and fastened to a piece of board, forming 
a stirrup similar to that used in the extension apparatus for the thigh. 
To this stirrup a cord is to be attached, running over a pulley, and a weight 
fastened to its extremity. (Fig. 833.) If the fracture is near the ankle, the 
adhesive strip may be applied in the form of a spica about the heel and in- 
step. (Fig. 834.) If the weight required to make the necessary extension 
is great, it will be necessary to elevate the foot of the bed, as in fractures 
of the femur. The lateral support of the leg is supplied by bringing up 
and securing the sides of the box with strips of bandage. 


Fig. 838. Fic. 884. 


Fracture of the bones of the leg dressed by extension in the 
fracture-box. The upright for the pulley is connected to a pacer de eepy to the 
piece which fits into a mortice formed in the under surface of od 
the box and thus can be drawn out or pushed in at pleasure. 


Neill’s apparatus.—Professor John Neill employs a long fracture-box for 
such cases, making extension and counter-extension by adhesive strips at- 
tached to the upper and lower portions of the leg, and connected to cor- 
_ responding parts of the box, as represented in Fig. 835. 

By sawing the sides of the box down at the knee, this apparatus can be 
used with advantage in cases of compound fracture of the leg where it is 
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necessary to maintain extension and counter-extension, as the lower sides 

can be let down without in any way affecting those forces. (Fig. 836.) 
When the fracture is so low down that sufficient extent of surface for the 

extending plasters cannot be had to insure their adhesion when the weight 


Fie. 835. 


Professor Neill’s mode of applying extension and counter-extension in frac- 
tures of the leg with overlapping. 


is attached, or when the surface is so damaged as not to admit of their appli- 
cation, we may, in some Cases, resort with great advantage to the plan of 


Fig. 836. 


Professor Neill’s long fracture-box for the treatment of compound fractures 
of the leg with overlapping. 


flexion, or the method of Pott. A light piece of board, long enough to 
extend from above the knee to two inches below the foot, is cut so as to 
conform to the leg and a portion of the thigh in the semi-fiexed position of 
the limb. (Fig. 837.) 

This splint is to have an opening for the external malleolus, Fic. 837. 
and should be covered with abundance of padding. The leg 
being flexed, and the requisite extension and counter-exten- 
sion made to correct the deformity, its outer surface should 
be laid upon the splint, all inequalities filled up with cotton 
or oakum, and the outside of the foot raised so as to keep it 
in line with the great toe and the inner margin of the patella. 
Along the internal aspect of the limb, from the ankle to the 
knee, a second splint of binders’ board should be applied, pre- 
viously well softened in hot water so as to admit of its being youBe 
moulded to the part, and having an opening for the internal 
mulleolus, with padding interposed. These two splints can 
be secured to the leg by strips of adhesive plaster, or, what 
is better, by a roller bandage. The patient can lie upon the O 
back or incline to the injured side, as may best comport with 
his comfort. 

When the shortening persists and cannot be corrected by 
the best-appointed efforts, the tendo Achillis may be divided guint for treating 
subcutaneously, and the subsequent treatment carried out fracture of the bones 
either in the position just described or in the extended one, pouition® "he Pott 
in the fracture-box. 

In uncomplicated cases, after the lapse of two or three weeks, or after the 
swelling has subsided, an immovable appareil may be applied, and the patient 
be allowed to sit up, or to move about on crutches. For this purpose two 
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pieces of light binders’ board should be cut, one for each side of the leg, 
long enough to extend from the knee to the toes, and fashioned so as to cor- 
respond to the figure of the limb and the foot. (Fig. 838.) These should 
be thoroughly softened in hot water, and 
Fig. 838. after applying a roller to the leg (observing 
particularly to pad well with cotton about 
the malleoli, tendo Achillis, and spine of 
the tibia) should be moulded neatly to the 
inner and outer aspects of the leg and foot, 
and made fast by two or three spiral re-— 
versed rollers, each one receiving a coating 
of liquid glass or of starch. In twenty-four 
hours the dressing will be sufficiently firm, 
and the patient may be relieved from the 
tedium of the bed. This may be worn for 
two or three weeks, when all dressings may 
be discarded and attention given to the 
motions of the ankle- and knee-joints. A 
less cumbersome and equally efficient dress- 
ing can be made with plaster rollers, in the 
use of which it is only necessary to apply 
first a dry roller to protect the skin, and 
over this the plaster bandages, which, as 
soon as the gypsum sets, will form a per- 
fectly secure case for the limb. <A patient 
ought not to venture his entire weight upon the limb before seven or eight 
weeks have elapsed. 

Various other forms of apparatus are in use for the treatment of frac- 
tures of the legs. Among these may be mentioned Liston’s modification 
of McIntyre’s splint, which, having a joint at the knee and a screw be- 
tween the leg- and thigh-pieces, may be used either as a straight splint or as 
a double inclined plane. The pieces for the support of the leg and thigh are 
so made as to admit of being shortened or lengthened and thus answer for 
the limbs of different patients. The splint being well padded, the foot is first 
secured to the foot-piece by the turns of a roller, and afterwards the leg and 
the thigh, leaving, in case of a compound fracture, the wound uncovered. 
Counter-extension is made by the thigh resting against the thigh-piece, the 
apparatus being in the form of the double inclined plane. (Fig. 839.) Splints 


Binders’ board splint for fracture of the leg. 


Fie. 839. 


Liston’s McIntyre splint applied. 


made of wire, as those of Bauer, or of tin (Fig. 840) have been recommended. 
In oblique fractures, and when the upper fragment tends to rise above the 
level of its fellow, Malgaigne has devised and used a steel segment, with an 
opening at each extremity, through which is passed a leather strap, having 
a buckle at one end. At the summit of the steel arch is fitted a serew with 
a sharp point. The limb is laid upon a double inclined plane well padded, 
the steel arch is placed across the leg a little above the seat of fracture, and 
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the point of the screw pushed boldly down to the bone. The strap is buckled 
beneath the splint, and, if necessary, the screw may be turned until the frag- 


Fia. 840. 
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Perforated tin splint. 


ments are brought into close contact. (Fig. 841.) This apparatus, like the 
hooks of the same distinguished surgeon for fracture of the patella, is capable 


Fia. 841. 


Malgaigue’s apparatus for oblique fracture of the leg applied—From Malgaigne. 


of doing much evil by exciting erysipelas, and the case which would justify 
its use must be very exceptional indeed. 

Another plan of overcoming the shortening is to take two pieces of binders’ 
board, moulded to the sides of the leg and foot, similar to the appliance 
shown in Fig. 838. When dry, cut two pieces of adhesive plaster which is 
spread on both surfaces, corresponding to the form and size of the splints. 

n the inner side of these the plasters are to be laid down smoothly and 
made to adhere. Let the hair next be cleanly shaven from the limb, and the 
skin well cleansed and dried; while extension and counter-extension are being 
made so as to restore the leg to its proper length, warm the plaster surface 
of the two splints, then place one on each side of the leg, and make them fast 
by the turns of a roller extending from the foot to the knee. 


Fractures of the Tibia. 


Fracture of the tibia alone is much less common than fracture of both 
bones of the leg, and about as frequent as fracture of the fibula, these bones 
being each broken 437 times in 8667 cases of fracture received into the Penn- 
sylvania Hospital. That it should occur independently of any similar injury to 
the fibula, a bone so very slender and delicate, is due to its exposed position, 
—a considerable portion being subcutaneous,—and also to its tarsal articula- 
tion, in consequence of which the force of falls upon the foot is transmitted 
directly to the bone. The superficial position of the tibia renders it pecu- 
liarly liable to compound as well as to comminuted fractures. It may be 

VOL. 1.—63 
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broken in any part of the shaft or through the extremities. In 246 cases 
recorded in the table, 45 were in the upper, 81 in the middle, and 120 in the 
lower third. The most common displacement is a lateral one, the fragments 
overlapping, the lower being on the fibular side. (Fig. 842.) The fracture 
occurs with about equal frequency on the two sides. <A case 
Fie. 842. of separation of the upper epiphysis in an infant, through the 
<2 violence of a midwife, reported by Madame Lachapelle, | have 
already referred to when treating of fractures of the condyles 
of the femur. This case, so far as I know, is unique. Several 
cases of separation of the lower epiphysis have been recorded: 
one by Quain,* in a boy seventeen years old, who fell with his 
foot doubled under him; another by Holmes ;} a third by Voss, 
in a boy of fourteen; and a fourth by R. W. Smith,§ in a boy of 
sixteen. <A lad ten years of age was admitted into the Pennsyl- 
vania Hospital in 1876 with a compound fracture of the lower 
epiphysis, the epiphyseal fragment projecting some distance 
through the external wound. 

Fractures which occur near the upper extremity of the bone 
and extend into the knee-joint are formidable injuries, and, if 
they are compound, seriously endanger the limb and the life of 
the patient. A fracture may pass through the tibia even above 
) its articulation with the fibula. When the bone is broken at the 
Fracture of lower end we may expect to find the fibula also fractured. 

oe s Fracture of the inner malleolus is not a very common acci- 
dent. The process may be broken in three ways,—transversely 
near the tip; on a level with the articular surface of the astragalus; and 
obliquely, the fracture beginning in the shaft above, running downward and 
outward or inward, and detaching the process at the angle of union with the 
articular surface of the tibia. (Fig. 843.) When the tibia alone is broken, the 
direction of the fracture is—approximately, at least—transverse. 
Fia. 848. CausEs.—These are, in most instances, such as act directly, 
as a forcible blow, the kick of a horse, or the passage of a wheel. 
Those which operate indirectly, as in falls upon the feet, are apt 
to involve both bones. Proudfoot|| gives a case of fracture of 
the tibia within the uterus from, it was supposed, severe press- 
ure on the abdomen about the sixth month of pregnancy. The 
malleolus may be broken by forcible abduction or adduction 
of the foot. 

Symproms.—As there is often little, if any, displacement, a 
careful examination is necessary to discover the lesion. Persons 
have been able to walk with a broken tibia. There is usually per- 
sistent pain, aggravated on pressure, and, after a time, discolora- 
tion. Some inequality may be detected by carefully running the 
fingers over the spine and the subcutaneous surface of the bone ; 
also by grasping the bone above and below the suspected seat 
of injury and forcibly pressing the parts in opposite directions, 
motion and perhaps crepitus may be discovered. When the 
fracture is near the ankle, the lower fragment will obey the 

Fracturea Motions of the foot, and may, by acting upon the latter, be 

— forced backward, forward, outward, or inward, giving rise to 
the tibia. marked deformity. The same is true in fractures near the 

upper end of the bone: the lower fragment may be carried 
outward and backward, from the movable nature of the superior tibio-fibular 
articulation. The line of fracture is generally from within outward and from 


* Quain’s Medical Journal, August 31, 1867. 
London Pathological Society’s Transactions, vol. xiii. p. 187. 
New York Journal of Medicine, November, 1865. 
Hamilton on Fractures, ete., p. 446. 
|| Boston Medical and Surgical Journal, vol. xxxy., 1846,—quoted by Hamilton. 
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below upward, a direction exceedingly favorable to lateral displacement of the 
bone. If the fracture is at the upper end of the bone and extends into the 
joint, there will be a large effusion into the articulation. When the malleolus 
is broken, there may be no displacement, the fragments being kept together 
by the strong fibrous investment which is spread over its surface, yet its 
mobility can be detected by pressure. Should the ligamentous expansion be 
completely ruptured, the lower fragment will sink down, and the distance 
between the process and the bone from which it is broken will be increase? 
by abducting the foot, in consequence of the traction made on the internal 
lateral ligament. The chief symptom denotive of a separation of the lower 
epiphysis is said by R. Smith to be this,—“that the internal malleolus 
preserves its natural relations to the foot, but not to the leg or the outer 
ankle.” The accident may also in this way be distinguished from luxation 
anteriorly of the inferior end of the tibia, in which injury the malleoli 
maintain their proper relations to the leg, but not to the foot. Professor 
Quain remarks that it may be distinguished from a fracture at the lower 
end of the bone “by the absence of a sharp, irregular’ edge, and by its 
smooth, rugous feel.” 

Proanosis.—In simple fracture of the shaft of the tibia, union occurs with- 
out apparent shortening, and generally with very trifling, if any, deformity. 
If the knee- or ankle-joint is implicated, the danger of anchylosis, more or 
less complete, will be imminent. When the malleolus is detached, its union 
may be ligamentous. 

TREATMENT.— W hen the fracture is in the shaft of the bone, the manage- 
ment of the case is very simple indeed. The limb should be placed in the 
fracture-box, after the manner of treating fractures of both bones, either 
with or without suspension; or it may be embraced on each side with 
binders’ board, soaked in hot water, moulded to the sides of the leg and 
foot, and bound on with a roller. In the course of eight or ten days the 
inflammatory swelling will have subsided: the leg should then be done up 
in some form of the immovable appareil already described, and the patient 
be permitted to leave his couch, on crutches. It is useless to confine him to 
bed under such circumstances until the bone is consolidated. There is a 
form of the immovable dressing often used for these fractures, known as 
the Bavarian. Take two pieces of canton flannel or of blanket, the length 
of the leg, and more than wide enough to envelop its circumference. They 
should be cut so as to correspond to the outline of the leg and a part of the 
foot. Place one of these over the other, and sew them together in the 
middle: the seam answers to the back 
of the leg. The leg and foot being Fig. 844. 
placed upon this, the inner layer of flan- 
nel is brought up and made fast by pins 
in front of the leg and on the dorsum of 
the foot. (Fig. 844.) The limb being 
placed in the proper position, equal parts 
of plaster and water should be mixed 
together, then poured thickly over the 
surface of the flannel next to the limb, Bavarian immovable splint,—the flannel applied 
and distributed properly with a spatula ; before the plaster is poured on. 
after which the second piece of flannel 
is brought up about the leg, and the whole smoothly modeled to the parts 
by the hand of the surgeon. Before the plaster sets, the pins should be 
removed from the inner flannel, and a few strips of muslin tied about the leg 
to keep the dressing secure. When it is desired either to inspect the limb 
or to remove the dressing entirely, it is only necessary to untie the encircling 

ieces of muslin and draw the edges of the flannel asunder, when the two 
se will fall apart, the back seam acting as a hinge. Any swelling of 
the limb is also accommodated by the presence of this hinge, and, con- 
sequently, the danger of undue pressure is obviated. The sides can again 
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be brought together if desired, and are capable of giving the support with 
‘as much accuracy as when first applied. Should there be an exernal 
wound, an opening in the plaster and flannel can be made to correspond 
with it, and the dressing thus rendered applicable to a case of compound 
fracture. 

Professor Gross speaks favorably of a tin case with a foot-piece, as being 
well suited to the treatment of all fractures of the tibia. 

When the fracture involves the upper end of the bone and extends into the 
joint, local depletion and cold applications become necessary in order to pre- 
vent the evil effects of inflammation. Whether the joint is entered or not, the 
extended position is to be preferred, with the knee a little flexed, so that 
in the event of permanent stiffness resulting the leg will be in the best posi- 
tion for future usefulness. The movements of the thigh must also be con- 
trolled, for its condyles will serve to give support to the head of the tibia and 
prevent its displacement. The long fracture-box meets most perfectly the 
indications to be fulfilled in the treatment of this injury. A pillow should 
be laid upon it, with a moderately thick compress of flannel fixed behind the 
knee. Upon this the leg and thigh are to be placed, the foot secured to the 
foot-board, and the sides of the box brought up and tied with strips of muslin. 
If there is displacement by the lateral separation of the tibial tuberosities, 
or by the tilting forward of the upper fragment of the tibia when the lesion 
is below the tubercle, it will be necessary to mould a light piece of felt or of 
binders’ board to the posterior part of the joint, extending four inches above 
and six inches below the fracture, and, after interposing a sufficient amount of 
cotton, to fasten the splint firmly with a roller, and then place the limb in the 
long fracture-box as before. When the internal malleolus is broken, we ma 
employ either the short fracture-box or the side-splints of binders’ board, 
taking care to maintain the foot at a little less than a right angle with the 
leg, neither inverted nor everted, and also to defend the surface of the leg 
and foot from pressure by sufficient padding. In five or six weeks all dress- 
ings should be laid aside. As early as the third week it is necessary to make 
gentle movements of the ankle and the knee, so as to establish the functions 
of these joints. 


Fractures of the Fibula. 


These fractures are about as frequent as are those of the tibia. They may 
take place at any part of the bone, but are most common at the lower third. 
By a reference to the table it will be seen that in 252 cases, 16 were in the 
upper, 26 in the middle, and 210 in the lower third. Although Dupuytren found 
that of the 207 cases which he collected over two-thirds were on the right side, 
yet the observation does not hold good of the 218 cases which appear in the 
table, 113 being on the right side and 105 on the left. The same author 
asserts that the ratio of fractures of the fibula to other fractures of the leg is 
as one to three, whilst the table makes it about three and a half. We further 
learn from the table that of 315 cases, 273 were in males and 42 in females. 

The influence of age on the frequency of this fracture will appear as 
below: 
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Malgaigne, in his collection of 109 cases, saw none below the age of 
fifteen. 
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Causrs.—These fractures are produced both by direct and by indirect 
force, but by the former less commonly than by the latter. When produced 
by the first factor, as by a blow, the wheel of a wagon, or the kick of a 
horse, the fracture will usually be found at the point where the force is 
applied; but if from indirect force, the bone will give way with singular 
uniformity within the limits of the lower third, and generally within two 
and a half or three inches of the inferior extremity. In 
200 instances of this fracture Dupuytren could trace only Fig. 845. 
20 to the effects of direct violence. The explanation is prob- med 
ably to be found in the sheltered position of the bone, its 
situation being such that no front or even antero-lateral 
— upon the leg can reach it without first breaking the 
tibia. 

To understand the manner in which indirect force operates 
as a fracturing cause, we may refer for a moment to the 
nature of the articulation between the foot and the bones 
of the leg. The two malleoli, extending some distance be- 
low the articular surface of the tibia, form a deep recess, 
into which is received the astragalus as is a tenon into a 
mortise (Fig. 845), forming a hinge-joint, and practically 
only permitting the movements of flexion and extension. 
When a person falls directly upon the bottom of the foot, 
the latter not being inclined either inward or outward, the 
tibia alone must receive the weight of the body, and there- 
fore the fibula escapes. When the force is applied to the 
inner or the outer margin of the foot, so as to force the 
latter into extreme adduction or abduction, the external mal- 
leolus is subjected to powerful pressure ; in the first, or that 
of adduction, by the outer surface of the calcaneum, and in 
the second, or that of abduction, by the outer surface of 
both the astragalus and the os calcis, in which last posi- 
tion the internal lateral ligament is frequently ruptured, and : 
the injury followed by a partial luxation of the ankle. The Tap por Rey we 
fracture, therefore, may take place, as was first pointed out 
by Boyer, in these two opposite ways. Dupuytren required for the produc- 
tion of the fracture by abduction the precedent laceration of the internal 
lateral ligament or the giving way of the internal malleolus, believing that 
until this took place the caleaneum could not press sufficiently hard to 
break the bone; and, further, that after such laceration the weight of the 
body is communicated to the leg in a changed line, that is, in the direc- 
tion of the fibula rather than in that of the tibia. Maisonneuve* does not 
admit this explanation, believing neither in adduction nor in abduction as 
a means of producing fracture above the external malleolus, but in external 
rotation of the foot. This rotation of the foot internal as well as external 
doubtless does occur, but it is secondary to that of adduction or abduc- 
tion, and follows from the form of the foot, When a person walking over 
an uneven surface loses his balance, and in the struggle to regain it the 
foot is suddenly forced into a state of adduction, the weight of the body 
is received upon its outer margin, the most prominent part of which cor- , 
responds to the metatarsal part of the little toe; thus the toes are forced 
inward, and rotation of the foot is produced. So also when in the mis-step 
the foot is abducted, the weight is thrown upon its inner border, the salient 
portion of which is the metatarso-phalangeal projection of the great toe, 
and external rotation of the foot occurs. The fracture then may follow 
violent twists of the foot, the sudden turning in or out of the ankle, or falls 
when the foot is wedged in between unyielding surfaces. It was in the last- 
mentioned way that Sir Astley Cooper broke his fibula. 


* Maisonneuve’s Researches into Fractures of the Fibula, Archives Générales de Médecine, 
February—April, 1840. 
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Symptoms.—lIt is not always an easy task to determine the existence of a 
fracture of the fibula, especially when it is situated above the lower third. Pain, 
swelling, discoloration, inability to rest the weight of the body on the foot, 
and mobility, with or without crepitus, when the bone is pressed in opposite 
directions above and below the suspected point of injury, are the signs of the 
injury. When the bone is broken within three inches of the ankle, the injury 
is known as Pott’s fracture. There is usually no difficulty in recognizing a 
lesion of the fibula at any point in the lower third. Frequently the patient 
will be conscious of a distinct snap or sound produced by the yielding of the 
osseous fibres; some irregularity in the line of the bone may be discovered 
by the fingers passed over the surface; the foot, having lost the resistance 
of the external malleolus and often the check of the internal lateral or 
deltoid ligament in consequence of the laceration of the latter, is often found 
strongly abducted by the action of the peroneus longus and peroneus brevis 
muscles, and the internal ankle becomes unduly prominent. As a conse- 
quence of this position of the foot, the upper end of the lower fragment is 
carried inward towards the tibia (Fig. 846), producing a decided depression 
over the seat of fracture. The mobility of this fragment may be ascertained 
by alternately adducting and abducting the foot. The upper fragment may 
remain unchanged, or, as is more commonly the case, may be carried inward 
towards the tibia. 

A singular difference of opinion exists among authors as to the frequency 
of displacement in these fractures. Hamilton found it present in all the cases 

which came under his observation 
Fig. 846. Fia. 847. except one; Dupuytren declares that 
Nf \ it existed in nine-tenths of his pa- 
tients; while Malgaigne* states that 
in fracture produced by abduction 
of the foot there is neither displace- 
ment, swelling, nor deviation of the 
foot. Ecchymosis is deemed a char- 
acteristic symptom, Malgaigne hav- 
ing never seen itinasprain. I have 
seen this fracture occur without, but 
much oftener with, displacement, by 
whatever agency it may have been 
produced ; and as to the declaration 
of Malgaigne that ecchymosis is not 
present after gees of the ankle, I 
may say that I have seen it many 
times after such accidents. When 
: the external malleolus is broken, the 
Fracture at the lower fifth of Deformity after a nature of the injury may be deter- 
icing Puvcetacure acre 7" mined by grasping’ the process be- 
; tween the thumb and the fingers, 

when mobility and crepitus will be experienced. 

Proenosis.— Union of the fragments in fracture of the fibula occurs as 
quickly as in other bones of the skeleton, and usually without any noticeable 
deformity. Occasionally it happens that the external malleolus fails to unite 
by bone. In cases in which the internal lateral ligament is torn, and, as a 
consequence, eversion of the foot follows, there are well-grounded reasons for 
apprehension. More or less stiffness of the joint, together with an undue full- 
ness of the internal ankle, is liable to follow. (Fig. 847.) When this internal 
projection of the tibia is great, the weight of the body is transmitted to the 
foot in such a manner as tends to increase the prominence, and, in bad cases, 


| the skin has become inflamed and ulcerated over the internal malleolus. 


TREATMENT.—The management of a case of fracture of the fibula, in any 
part above the lower fourth, is exceedingly simple. In a very docile patient 
* Treatise on Fractures, Packard’s trans., p. 654. 


COMPOUND FRACTURES OF THE BONES OF THE LEG. 995 


simple rest on a pillow, without any retentive apparatus, will answer, though, 
as a rule, it is better to apply two pieces of binders’ board, well padded, along 
the sides of the limb, and fasten them with a spiral reversed roller. When 
the fracture is in the lower third and there is little displacement, the frac- 
ture-box will answer every purpose. The plantar surface of the foot should 
rest accurately against the foot-board, having the necessary padding between. 
If there is a tendency to eversion of the foot, as when the fracture is near the 
ankle and the inner ligament has been damaged, we have a special dressing 
which is much resorted to,—that of Dupuytren,—and which, while it does not 
entirely fulfill all the indications demanded, does so better than any other at 
our command. The mode of preparing and applying it is as follows. Make a 
wedge-shaped pad, by taking a muslin bag nearly five inches wide, and long 
enough to extend from the inner condyle of the femur to the internal malle- 
olus of the tibia; stuff it with cotton or oakum, so distributed that the lower 
end will be two and a half inches thicker than the upper end. Place this along 
the inner side of the leg, the thick end over the malleolus, and upon it lay a 
wooden splint extending from the knee to a short distance below the foot. 
A bandage is next passed round the limb below the knee, making fast the 
upper end of the splint, and a second roller, in the form of the figure-of-eight 
about the ankle, secures its lower end, and at the same time draws the 


Fia. 848. 
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Dupuytren splint applied. 


foot to the splint (Fig. 848) ; in other words, it brings the foot from a state of 
abduction to one of adduction, which tends to force out, in 
some degree, the upper end of the lower fragment. The dispo- Fig. 849. 
sition of the roller at the ankle should be such as not to rise , 

higher than the external malleolus, otherwise it will prevent 
the lower fragment from turning out. It is scarcely necessary 
to say that the turns of the upper roller must not descend too 
low, as they would tend to force the superior fragment towards 
the tibia. During the use of the splint the internal malleolus 
must be carefully watched, as the pressure may induce inflam- 
mation and ulceration. Generally after six or eight days the 
dressing can be laid aside and the fracture-box substituted. 
After the lapse of twenty-five or thirty days, passive motion 
must be commenced at the ankle, though the patient should 
not be allowed to rest the weight of the body upon the foot 
for six or seven weeks. Badly-treated cases of this kind will 


be seen where, in consequence of the eversion of the foot and nest Of, bie enale 
the corresponding prominence of the internal malleolus, not  {ttmity 
only is the ankle exceedingly weak, but the distortion is also 

progressive. For such cases a shoe, with a splint attached (Fig. 849), will 


give great support and comfort. 


Compound Fractures of the Bones of the Leg. 


These injuries are very common, much more so than compound fractures 
of other bones. By reference to the table it will be seen that of 315 frac- 
tures of the tibia, 49 were compound and compound comminuted; of 315 
fractures of the fibula, 14 were compound and compound comminuted; and 
of 1074 fractures of both bones, 366 were compound and compound commi- 
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nuted. Taking the aggregate of all the fractures of the bones of the leg,— 
1704,—no less than 429 were of the above character. 

Causres.—The greater proportion of these injuries which come into our 
hospitals result from the kicks of vicious horses, from railroad accidents, or 
in consequence of the limbs being caught in the machinery of manufactories 
or under falling walls. 

TREATMENT.—The mode of managing the external wound will depend on 
the manner in which it has been produced. When caused by the sharp point 
of one of the fragments, or by some sharp vulnerating body, it should be 
sponged with carbolated water, and the edges drawn together by an adhesive 
strip, or by silver sutures. The air may be excluded by adding a little flour 
and white of egg to the oozing blood, the effect of which will be to form a 
firm crust or scab. Collodion and silk gauze are sometimes used for the pur- 
pose. When the external wound is formed subsequent to the fracture, in 
consequence of the pressure of the displaced fragments from within, or from 
severe contusion of the parts inducing ulceration of the skin and subcutane- 
ous tissue, quick union cannot be expected, and consequently it is only neces- 
sary to cover the parts with lint saturated with carbolic acid and olive oil. 

If the ends of the broken bone are found protruding through the external 
wound, their reposition should be attempted, either by flexing the leg so as 
to remove all muscular resistance, and at the same time pressing the pieces 
into place, or by extension and counter-extension. Dilating or stretching 
the external opening by means of retractors will often favor the reduction. 
Should these efforts prove unsuccessful, it may become necessary to enlarge 
the wound, and, in some instances, to remove with the saw the sharp end of 
one or both fragments. After the adjustment has been effected, the parts 
should be treated with the antiseptic spray, and the sides of the opening 
approximated by metallic sutures and sealed by the air-tight crust previously 
mentioned. ; 

Still graver cases will be met with, in which the soft parts are extensively 
damaged and the bone or bones comminuted, yet the vessels remain unin- 
jured. These, though serious, are not necessarily hopeless cases, especially 
if the subject is young, or a person possessing a good constitution. All 
loose or detached pieces of bone should be removed, the parts thoroughly 
cleansed and sponged, and the wound covered with lint saturated with car- 
bolic acid and sweet oil. There should be no attempt at sealing up the 
opening; its closure would only serve to prevent the escape of purulent and 
other discharges, the retention of which must necessarily damage both the 
soft parts and the bone. 

The next step consists in placing the limb upon a pillow in the fracture- 
box, as in the treatment of an ordinary simple fracture. The surgeon should 
never relax his vigilance for one moment. He must see that no abscess 
which is liable to form after such an injury is overlooked, and on the earliest 
evidence of suppuration should open the wound, or, if the pus collects at some 
point more remote, evacuate it at once with the bistoury. Whenever sup- 
puration begins, the pillow should be removed from the box and its place 
supplied by bran, in which article we have not only the best means of im- 
parting an evenly-distributed pressure to the limb, but also a material ad- 
mirably suited to absorb and retain both the discharges and their odors. 

When the suppuration is overpast, the bran may again be exchanged for 
the pillow if desired. 

In still more intense degrees of complicated fractures of the leg, those, for 
example, caused by railroad violence or various kinds of machinery, where 
the bones are ground into pieces, the soft parts bruised, lacerated, and torn 
into shreds, the vessels and nerves destroyed, and the limb cold and pulseless, 
the duty of the surgeon is clear: amputation is the only resort, and should 
be done as soon as the patient has recovered sufficiently from the shock to 
endure the operation. 

Another condition is occasionally witnessed, in which, in addition to com- 
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minution of the bones, there is a pulpification of all the parts below the skin, 
the latter remaining unbroken, or having only the cuticle detached in spots. 
After a shorter or longer time, depending on the degree of injury sustained 
by the blood-vessels, mortification will set in, rendering amputation necessary. 
In a case of this kind which I once saw, the sloughing was delayed for ten 
days, in consequence, I suppose, of the cavities of the vessels becoming slowly 
occluded by emboli. 

Hemorrhage.—In compound fractures we meet with two kinds of bleeding. 
—venous and arterial. The first may continue to ooze or flow for some time, 
even for days, from the external opening. Cold applications to the parts, and 
the elevation of the limb after it is dressed, will generally control it. The 
practice of binding on a compress, especially if the wound is large, is to be 
deprecated, as the blood finds its way among the components of the limb, 
stuffing the muscles and provoking suppuration. Arterial bleeding is of 
more importance. If it comes from one of the tibials and the fracture is at 
the lower third, the vessels should be sought for by incision or enlargement 
of the wound, and tied; if at the upper part of the leg and the flow is per- 
sistent, we have but one resort, and that is amputation. 


Beset as these complicated cases are with the hazards of erysipelas, 
pyemia, hectic, exhausting suppuration, necrosis, and vicious position of the 
broken portions of bone, their management demands constant and untiring 
attention to details, as well as the exercise of mature judgment. Pressure 
inducing excoriation and sloughing of the heel and other parts must be 
watched ; carbolated and other lotions must be thrown into the suppurating 
cavity; laudanum and lead-water applied over inflamed surfaces; incisions 
made to evacuate abscesses; pressure shifted from place to place, to prevent 
accumulation of inflammatory products; dead fragments of bone removed; 
a proper diet administered, with tonics to sustain the body through an ordeal 
of exhausting suppuration, and anodynes to alleviate pain and to procure rest : 
_ all these are matters which will require attention. After the union has taken 

place, there will usually be stiffness of the ankle- and perhaps of the knee- 
joint, with much induration and thickening of the soft parts of the leg. 
This condition will require for its removal, motion, water douches, stimulating 
frictions, and well-applied pressure by the roller. 

In many cases of these fractures of the leg, deformity will follow,—indeed, 
is unavoidable, even under the most skillful management. 


. Fractures of the Bones of the Foot. 


Simple fractures of the bones of the foot are not common. Persons in 
falling from a height not unfrequently alight upon the feet, yet the bones 
of the leg are more likely to sustain the injury than are those of the tarsus or 
of the metatarsus. The explanation of this immunity from injury must be 
sought for in the abundance of cancellated tissue which they possess, in their 
irregularity of form, in their numerous articulations, and in the slight sliding 
movement which they are capable of performing on one another, thus dis- 
tributing and neutralizing the momentum of forces. Compound comminuted 
fractures of these bones are common, and are generally attended by such ex- 
tensive destruction of the soft parts, from the crushing nature of the violence 
which produces them, that the foot is hopelessly disorganized in its totality 
and will demand removal. 

These fractures are divided into those of the tarsus, of the metatarsus, and 
of the phalanges. By reference to the table, it will be found that in 8667 frac- 
tures, 172 involved the bones of the foot, and were distributed as follows: 

Fractures of the astragalus, 7, of the caleaneum, 14, of the other bones of the 
tarsus, 25,—making a total of 46; fractures of the bones of the metatarsus, 
26; of the phalanges, 9; unclassified, 91: the total being 172. Of this number, 
no less than 77 were compound and compound comminuted fractures. 
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The injury is almost peculiar to males. Of the 120 cases classified, 118 
were in males and only 2 in females. The largest number occurred between 
the ages of twenty and thirty, and amputation was performed forty-four 
times,—an evidence of the extensive damage sustained by the structures of 
the foot. The mortality following these accidents is shown by the fact that 
23 out of the 172 cases died. 


Fractures of the Astragalus——This bone, being located between the malle- 
oli, is less exposed than the other pieces of the tarsus, and will often escape 
injury when the latter are extensively broken. Being interposed between 
the os calcis and the tibia, it is placed in the direct line of support of the 
body, so that the forces which reach it injuriously are transmitted through 
the caleaneum, and hence the latter bone is generally broken by falls in which 
the person strikes upon the feet. In nine cases out of ten collected by Dr. 
Monahan,* this was the manner in which the fracture occurred. 

The direction of the fracture may be longitudinal, transverse, or horizontal. 
In the case recorded by M. Tavignot} it was both longitudinal and transverse. 
Lonsdalet speaks of having seen a case in which the bone was broken in at 
least two directions. Malgaigne possessed a specimen of a transverse frac- 
ture ;§ and M. Rognetta has seen one of multiple fracture. Sir Astley Cooper|| 
mentions a very singular case, in which the line of separation was horizontal. 
Mr. Erichsen{ has seen two cases of this fracture without the implication of 
other bones. 

Symproms.—If there is no displacement of the fragments, the recognition 
of fracture of the astragalus is a very difficult—often, indeed, an impossible 
—task; and this is true also of the other pieces of the tarsus. Hence some 
of these fractures have been discovered only by dissections. Bound as these 
bones are by strong and variously-disposed ligaments, and presenting so many 
articular faces, much displacement need not be expected. Moreover, when 
the swelling consequent upon the injury is considered, the difficulties of the 
diagnosis are further increased. Persistent pain, inability to bear pressure 
upon the foot, rapid swelling, and crepitus produced by flexing, extending, 
or abducting and adducting the foot, would constitute ground for predicating 
the existence of this fracture. When, however, displacement is present, the 
diagnosis is in some measure cleared up. 

Mr. Erichsen could distinctly feel the crepitus, and also the line of sepa- 
ration, in one of his cases. The other was a compound fracture, and the 
posterior fragment lay in the wound; the anterior fragment was commi- 
nuted. 

TREATMENT.—When the skin is unbroken and there is no displacement, 
the treatment consists in flexing the leg and placing it on its outer side in a 
splint of binders’ board, moulded to receive both the leg and the foot, or 
simply in laying the leg upon a pillow, in the same position. Cold applica- 
tions of lead-water and laudanum should be used to control the inflammation, 
swelling, and pain. After the swelling has subsided, an immovable dressing 
of starch, silicate of soda, or plaster should be applied to the foot and ankle 
and to a portion of the leg, in order to insure quiet. When displacement ex- 
ists without the skin being broken, an attempt should be made to press the 
fragment back into place. Dr. Ashhurst was able to do so in a case which 
he has reported.** Norris madea similar attempt, but failed. 

The propriety of reposition, even when no external wound is present, has 
been questioned by Hamilton and others in cases where the displacement is 
great. We are not in possession, however, of sufficient data to speak dog- 


* Hamilton’s Treatise on Fractures, ete., 5th ed., p. 502. 
Bulletin de la Société Anatomique, 1843, p. 170. From Malgaigne. 
On Fractures, p. 531. 
Treatise on Fractures, p. 666, Packard’s trans. 
Sir Astley Cooper on Dislocations, by Bransby Cooper, p. 290. 
Surgery, vol. i. p. 388. 

** American Journal of the Medical Sciences, April, 1862. 
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matically upon this subject. In my own judgment, no efforts should be 
spared to restore the fragments to their proper position, and only in the 
event of failure to effect reduction should the excision of the bone be adopted. 
When its removal is decided upon, the entire astragalus should be extracted, 
and not the detached or loose portion. In Dr. Norris’s case, to which allu- 
sion has been made, only the displaced fragment was taken away, the part 
remaining in position next to the tibia being allowed to remain; it became 
carious, and, though it was afterwards extracted, the disease had extended to 
the articular surface of the tibia and the fibula and to all the pieces of the 
tarsus, requiring finally the amputation of the foot, from which the patient 
ultimately died. 

When the fracture is a compound one accompanied by displacement, there 
can be no doubt about the propriety of excision. 

Mr. Erichsen, in his second case, a man thirty years of age, who had 
broken the astragalus by a fall upon the feet, removed, by enlarging the ex- 
ternal wound, the displaced fragment, which lay posteriorly, between the 
external malleolus and the tendo Achillis. The patient died of pysmia, and 
the after-examination showed that the anterior fragment had been broken 
into seven pieces, and yet, notwithstanding this comminution, no crepitus 
could be felt. Mr. Bryant* speaks of two cases of this fracture which came 
under his care, both compound. In one, the anterior portion of the bone 
was broken off and forced entirely out through the external wound; in the 
other, the bone was broken into fragments and extruded below the external 
ankle. In the former, amputation was done; in the latter, the patient re- 
covered without an operation, though the joint was left permanently stiff. 


Fractures of the Os Calcis—This bone is particularly exposed to injury 
from falls upon the feet, notwithstanding the thick padding of fat with 
which it is covered. It is liable to be broken by force directly applied to 
its plantar surface, which may rive it into fragments. Malgaigne was the 
first to recognize this variety of fracture, as far back as 1843. It is more 
especially the subastragaloid part of the bone which suffers. Another 
variety involves the post-astragaloid or, commonly speaking, the heel portion 
(Fig. 850), and has been generally attributed to mus- 
cular action; oftener, however, in my judgment, it is Fra. 850. 
caused by direct force applied to the heel when the i 
limb is advanced, in which case the fracturing vio- 
lence would act upon the posterior portion of the bone. 
The two cases, however, related by Sir Astley Coopert 
would seem to render the fracture explicable on no 
other theory than that of muscular action. The one 
was a lady who, while walking in a field, stumbled, 
and in the violent effort to recover herself broke the 
bone ; the other was a lady in whom the fracture was 
produced by the muscular effort made to save herself 
from falling down a flight of stairs. The cases related 
by Petit and Desault{ seem to be of the same kind. In 
these the bone was broken in the act of regaining the : 
equilibrium after making a false step. Comminuted fracture of the 
Mr. Anningson, of Burnley, England, met with a Pegi S04 Portion of the 
fracture of the os calcis produced much in the same 
manner.§ A healthy woman, aged forty-two, in stepping from a store to the 
pavement, which was six inches lower, and forgetting that the two were not 
on the same level, was in the act of falling headlong, which she only pre- 
vented by an unusual muscular struggle, after which the leg was found dis- 


* Surgery, p. 876. 

+ Sir Astley Cooper on Dislocations, by B. Cooper, p. 339. 
Malgaigne, Treatise on Fractures, Packard’s trans., p. 667. 

; British Medical Journal, January 26, 1878. 
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abled. On examination, a fragment of bone was found two inches and a half 
above the heel, drawn up by the tendo Achillis, and with the skin tightly 
stretched over it. The piece was about one inch wide, and did not involve 
the entire depth of the calcaneum. 

The exact situation of these fractures we have often no means of deter- 
mining. It seems very improbable that a sound calcaneum—a bone so 
strong and thick—could be severed by muscular power alone, except by the 
detachment of a thin stratum immediately underneath the insertion of the 
tendo Achillis,—a supposition which has not escaped the notice of writers, 
—and I am not aware that the history of any case would disprove this 
statement. 

Symproms.—These differ according to the portion of the bone involved. If 
the subastragaloid portion is broken, the fracture is usually comminuted, and 
the fragments either settle down together or are driven into one another, in 
which event the vertical diameter or depth of the bone will be diminished, 
while its transverse diameter will be increased. The pain is severe, and 
greatly aggravated by the attempt to rest any weight on the foot. Mal- 
gaigne describes the swelling as being limited to the parts below the front 
of the ankle and the malleoli, and to the sole of the foot, none being present 
over the heel or in the space about the tendo Achillis. 

The limitations of the swelling may be explained by the attachment of the 
lateral, the anterior, and the long calcaneo-cuboid ligaments. These, in a 
great measure, isolate the subastragaloid from the post-astragaloid portion of 
the bone. Too much stress, however, must not be placed on this symptom, 
as the swelling is not invariably confined to these limits. The swelling on the 
two sides differs; that beneath the outer malleolus is soft and unresisting, 
whilst that beneath the internal malleolus has but little depth, and is due 
more to the displaced lesser apophysis of the bone than to the effusion of 
serum. Crepitus may or may not be present, and is most readily produced 
by rotating the foot, by pressing the heel from side to side, or by holding 
the heel and flexing the ankle, as in the cases reported by Mr. Gascoyen* at 
St. Mary’s Hospital. When the post-astragaloid or heel part of the bone 
is broken, there will be pain, swelling about the heel, mobility, and crepitus, 
and if the line of separation is near the insertion of the tendo Achillis, 
more or less displacement backward and upward will follow, caused by the 
action of the gastrocnemius and soleus. This displacement of the posterior 
fragment varies from a quarter of an inch to five inches. In all these cases 
of extreme drawing up of the posterior fragment, the fracture must be near 
the insertion of the tendo Achillis. 

Proenosis.— Unfortunately, I am unable to make any deductions from the 
fractures of this bone recorded in our table, as only the general mortality of 
fractures of the bones of the foot was noticed in the source from which the 
material was drawn; but after examining those cases in which the results 
have been recorded, and where the fracture was situated in the post-astraga- 
loid part and not comminuted, I find that recovery has generally taken 
place in from six to seven weeks, although the perfect use of the foot and 
ankle was not recovered until after a much later period. When the fracture 
involves the subastragaloid part, the case is far more serious, as being within 
the calcaneo-astragaloid articulation and generally attended with comminu- 
tion. Even in a case reported by M. Voillemier, in which both caleanea were 
broken in this part, the patient recovered. 

The three cases of Mr. Gascoyen, already alluded to, terminated favorably, 
as did also the cases of Béringuier and Moré, given by ee The 
recovery will be slow, and the patient may expect to suffer for a long time 
with severe pains in the sole of the foot, together with a stiff and swollen 
ankle. 

TREATMENT.—When the fracture is in the posterior part of the bone, 
and attended with displacement, the detached fragment being drawn upward 


* Medico-Chirurgical Transactions, vol. xxxix., 1856. 
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by the muscles constituting the calf of the leg, the latter should be flexed 
upon the thigh and the foot extended upon the leg. Conjointly, these two 
— furnish us with the best possible position for the limb. 

he displaced fragment should next be drawn down into place Fic. 851. 
and retained by applying above it the centre of a strip of adhesive 
plaster, bringing the ends down on each side of the heel to the 
sole of the foot, where they are to be crossed and finally made 
fast over the instep. 

The limb should now be laid on its outside upon a well- 
padded double angular splint (Fig. 851), having the piece which 
supports the foot cut at such an angle as will conform to the 
extended position. To this the limb should be fixed by a few 
adhesive strips at intervals of four inches, or by a roller carried 
from the foot four or five inches above the knee. Should no 
displacement be present, position alone is all that is required. 
After the swelling subsides, a starch, plaster, or silicate-of-soda 
dressing should be applied. 

Thillaye devised for the treatment of this fracture a slipper 
with a leather strap attached to its heel, and which was to be 
fastened to a circular band surrounding the lower part of the 
thigh. Monro fastened the slipper to a garter laced about the ,,Pouble angu- 
calf of the leg. (Fig. 852.) He also placed a splint in front of splint, modified 
the leg and over the dorsum of the foot, and bound it in place {fs digmeam. 
with a roller. (Fig. 853.) Professor Gross advises the use of a 
tin splint, well padded, fitted to the form of the limb, and extending from 
the middle of the anterior surface of the leg almost to the toes. Against all 
anterior splints it may be stated that extreme extension of the foot becomes 
very difficult to endure, neither is it essential to the adjustment. 


Fria. 852. Fig. 858. 
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Monro’s modification of Thillaye’s apparatus for fracture of Monro’s dressing for fracture of the 
he calcaneum. os calcis. 


The division of the tendo Achillis would naturally suggest itself in the 
event of other measures proving inadequate to restore the displaced bone to 
its proper position ; but as the fragment depends for its vascular supply on 
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its connection with this tendon, such an operation might, as has been 
suggested by Ammington, be followed by the death of the piece. 

When the fracture is subastragaloid, there is no necessity for splints; the 
leg should be placed in an easy position and the inflammatory symptoms met 
by the assiduous application of cold lotions of lead-water and laudanum. 
After the danger from this source is past and the swelling disappears, the 
immovable dressing may be applied and the patient allowed to go about 
on crutches. The surgeon must not neglect, at as early a day as possible, 
to make those movements which are required to prevent the probable an- 
chylosis of the ankle-joint. 


Though such an accident has been said to occur, there are, I believe, no 
well-authenticated cases of fracture of the tuberosities of the calcaneum caused 
by muscular action. It is impossible to conceive of one of these strong 
processes being broken away by the action of muscles like the abductor of 
the great toe or the little toe, or by the contraction of the short flexor of 
the digits. 


Fracture of the Sustentaculum Tali—This injury may occur singly, or it 
may be associated with a comminuted fracture of the subastragaloid portion 
of the calcaneum, and no doubt sometimes exists without being detected. 

CausEs.—There are two ways in which the injury may be produced: first, 
by a fall directly upon the heel part of the foot, forcibly driving together the 
os calcis and the astragalus; secondly, by force applied to the outer side of 
the foot when the latter is strongly adducted. The latter manner of pro- 
ducing this lesion was first pointed out by Dr. Abel.* The external lateral 
ligament may be broken either before the process of bone gives way, or im- 
mediately after the accident: if before, the force transmitted to the susten- 
taculum tali will be immediate and intense. 

Symproms.—The signs of an uncomplicated fracture of the sustentaculum 
tali are, severe pain experienced on the inner side of the ankle and below the 
internal malleolus, and extreme abduction of the foot as soon as the patient 
attempts to rest it upon the ground. The heel will also be shortened; while 
crepitus, that most decisive of all signs of fracture, will generally be absent. 

DIFFERENTIAL Dracnosis.—This injury may be confounded with commi- 
nution of the caleaneum, with Pott’s fracture of the fibula, and with fracture 
of the internal malleolus.+ 

In cases of comminuted fracture of the os calcis, both malleoli sink below 
the normal level, the pain is diffused or general, and the heel may be length- 
ened; whereas in fracture of the sustentaculum tali the depression affects 
chiefly the inner malleolus, the heel is shortened, and the pain is limited for 
the most part to the inner side of the ankle. 

In Pott’s fracture, preternatural mobility and crepitation are prominent 
symptoms of the injury, but not so in fractures of the sustentaculum tali, 
since, in the latter, the disability of the foot and the severity of the pain 
are unusually great. 

In fractures of the internal malleolus, the inversion and occasional eversion 
of the foot, together with the locality of the pain, simulate a like meted of 
the process under consideration; but on a careful investigation it will be 
found that in the former the pain is higher up, the malleolus is more prom- 
inent, the mobility is much greater, and the abduction of the foot is greater. 

TREATMENT.—The treatment consists in bringing the foot from its state 
of abduction to one of moderate adduction, and maintaining it in that position 
by the use of the Dupuytren splint; or, if the inner ankle is too sensitive to 
endure with comfort the pressure of the wedge-shaped pad, this dressing can 
be substituted by the plaster roller, carried over the foot, ankle, and a part of 
the leg, while the foot is kept in the proper position until the gypsum sets. 

The degree of disability following the injury will depend on the amount 

* Arch. fiir Klin. Chirurg. t+ Dr. B. von Langenbeck, B. xx., 1878. 
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of displacement of the flexor tendons, which pass beneath the sustentaculum 
tali, and also on the degree of crushing to which the calcaneum itself has 
been subjected: except when these are exaggerated, the prognosis is not 
unfavorable. 


Fractures of the Metatarsal Bones. 


These fractures are generally the result of direct and crushing violence. 
They cannot be considered common accidents. Only three or four cases oc- 
curred at the Hotel-Dieu, Paris, during a period of eleven years. Twenty-six 
cases were admitted into the Pennsylvania Hospital during a period of forty- 
four years. As far as the individual pieces broken have been noted, the meta- 
tarsal bone of the great toe was most frequently involved, namely, seven 
times; and next to this, the fifth or metatarsal bone of the little toe, four 
times. The displacement which follows usually consists in the depression 
of the phalangeal fragment. 

In the simplest form of these fractures—that is, where they are unat- 
tended by laceration and crushing—the prognosis is not unfavorable. Even 
in compound fractures the repair is often very rapid. Hamilton has seen 
the metatarsal bone of the little toe severed with an axe and yet healed in 
thirty days. Delamotte gives a case in which the first four metatarsals were | 
divided in a similar manner, which yet recovered in forty days. 

TREATMENT.—A piece of binders’ board should be moulded to the poste- 
rior part of the leg and to the sole of the foot, the latter being nearly at 
a right angle with the leg. This splint must be well padded, and all the 
inequalities filled with oakum or cotton, so as to maintain the natural form of 
the sole of the foot. Any displacement should be corrected by such manipu- 
lations as ordinary skill would suggest, after which the splint should be 
secured to the foot and leg with a roller. 


Fractures of the Phalanges of the Toes. 


It is very rare to meet with a simple case of fracture of one of these 
phalanges; generally the injury is attended with so much damage to the 
other parts as to necessitate amputation. The great toe is the one commonly 
broken, and, as has been observed by Lonsdale and others, its fracture is 
often attended with unusually severe symptoms, such as swelling of the foot, 
and even of the entire limb, glandular enlargements, multiple abscesses, and 
exhausting hectic symptoms. This is indeed true of other injuries affecting 
this part of the foot. Malgaigne states that of forty-three amputations of 
the great toe for injuries, in the different hospitals of Paris, seven proved 
fatal, When the foot is broken, it is usually due to some weight falling with 
crushing force upon it, and the great toe, being most prominent, receives the 
principal injury. Mobility and crepitus indicate the nature of the case, 
and the simplest plan of treatment is to apply a starch or silicate-of-soda 
dressing; or a piece of light wood, or of binders’ board, well padded, may 
be secured with a roller to the plantar surface of the affected toe, extend- 
ing back under the sole of the foot, so as to give fixation to the metatarso- 
phalangeal joint. 
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DISEASES OF THE BONES. 


The osseous system is liable to morbid processes similar to those which 
affect the soft parts, modified in some degree by the presence of the inorganic 
salts which give solidity and hardness of texture to the skeleton. The 
anatomical construction of a bone, particularly one belonging to the class of 
long bones, furnishes a very natural basis for the division of its inflammatory 
affections. A bone is surrounded externally by a fibro-vascular membrane,— 
the periosteum,—and internally incloses the endosteum or medullary mem- 
brane, prolongations of which extend into the cancellated tissue around the 
‘medullary canal. : 

The inflammatory diseases are the following: 

1, Periostitis, an inflammation of the periosteum or external investing 
membrane. 2. Osteitis, an inflammation of the bone proper. 3. EHndosteitis, 
an inflammation of the medullary membrane. 4. Osteomyelitis, an inflam- 
mation of both the medullary membrane and the surrounding bone, particu- 
larly of its cancellated structure. The three structures, viz., periosteum, 
bone, and endosteum, are, in a certain sense, one,—that is, the vital connec- 
tion or the continuity of structure is so intimate that disease in one part 
may readily extend to the others, thus involving the bone in its entirety. 
This statement does not apply with equal force to all parts of the bone at all 
periods of life ; the cartilage which separates the epiphysis from the diaphysis 
appears to render the blood-vessel supply of the one independent of the other. 
Thus, in coxalgia, and in the like disease of the knee-joint, the inflammation 
clings to the articular ends of the bone, the shaft remaining unaffected ; and 
in caries located near the end of the shaft, the disease shows little tendency 
to implicate the joint. 

Bone is liable to other diseases, which may or may not originate in a pre- 
existing inflammatory condition, and which are the result of a constitutional 
state, as scrofula, syphilis, tubercle, rheumatism, cancer, osteomalacia, rickets, 
hypertrophy, and atrophy. 


General Anatomical Considerations—The bones consist of an external com- 
pact layer and an internal spongy or cancellated tissue; and, in the case of the 
long bones, of a medullary canal in the centre. They are surrounded by a 
laminated periosteum, the fibres of which are closely interwoven. This struc- 
ture is connected to the bone which it invests by filamentous prolongations 
of its own tissue and by blood-vessels, which ramify in the superficial layer 
of the periosteum and afterwards pass through the deeper lamine. Through 
all portions of the bone run canals, called Haversian canals. These open out- 
ward upon its surface, and also inward towards the medullary cavity, and 
are lined by a small amount of connective tissue, which serves to connect 
the vessels to the walls in which they lie. On the inside of the medulla 
cavity there is a delicate fibro-vascular membrane,—the endosteum,—whic 
supports the medulla, and the divisions of which penetrate into the cells of 
the spongy tissue. The vessels which ramify through the Haversian canals, 
and the connective tissue which lines the latter, are continuous with the 
periosteum and its vessels and with the endosteum and its vessels. 

Except as it may be slightly modified by the presence of inorganic salts, 
inflammation of bone does not differ in its phenomena from the same process 
elsewhere. It has the same stages of determination, congestion, and trans- 
udation ; it is attended by like effusions of serum, lymph, leucocytes, blood, 
or pus; it may be followed by induration (sclerosis), or by softening and atro- 
phy ; and it may result in ulceration (caries), or in mortification (necrosis). 


Periostitis. 


Inflammation of the periosteum appears under two different forms, the 
chronic and the acute, or the circumscribed and the diffused. 
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It is rarely the case that the inflammation is confined strictly to the peri- 
osteum ; it involves also a portion of the compact tissue of the bone with 
which it is connected, giving rise to an osteitis, or, by extension into the 
medulla, may end in osteomyelitis. 

When the disease arises from constitutional conditions, not all the bones of 
the skeleton are alike liable to be attacked. Syphilitic periostitis generally 
elects the tibia, the ulna, the clavicle, and the cranial bones. 

When the subjects of the disease are children with a strumous diathesis, 
the tibia, the femur, the radius, and the ulna are attacked in preference to 
other bones. When the disease begins near the articular ends of bones, it 
should be always regarded with anxiety, as the continuity of the periosteum 
with the synovial membrane and with the ligaments of a joint will favor the 
extension of the morbid action to the latter. 

CausEs.—Inflammation may be excited by external injury from blows, 
fractures, gunshot and other wounds, and I have no doubt is frequently 
induced by violent contraction of the tendons which are implanted upon 
the membrane. The same influence is active in the production of osteitis. 
Periostitis may also be excited by a progressive osteitis. Among the internal 
constitutional causes producing periostitis are scrofula, syphilis, gout, and 
rheumatism. It may arise from exposure to the action of certain medicinal 
substances, as mercury and the fumes of phosphorus. Occasionally I have 
seen periostitis produced by disease of the kidneys. 

Symproms.—Circumscribed periostitis or chronic periostitis is characterized 
by local tenderness, pain, and swelling, without any very marked redness at 
first ; the pain is usually increased at night, often attaining great severity 
when the patient becomes warm in bed. The swelling is not abruptly 
defined, but fades off into the adjoining parts, and is round in form. 

In other instances the symptoms pursue a more acute course. The skin is 
discolored, the tenderness becomes exquisite, and the entire limb is disabled, 
accompanied by more or less constitutional disturbance. 

When the periostitis is due to constitutional influences, the local symptoms 
are somewhat modified. If of rheumatic origin, the pain will often change 
or move from place to place, the articulations suffering most ; the integument 
becomes white and glossy,—rarely red,—and thickened. There will be also 
signs of defective blood depuration, manifested in the abundance of urates 
which appear in the urine, and in a peculiar sour perspiration which collects 
on the skin. 

PatHoLtocy.—The pathological changes in circumscribed periostitis consist 
of an inflammatory transudation into both the superficial and the deeper 
strata of the membrane, forming an enlargement, sometimes termed a node. 
This transudation, consisting of fibrous lymph and leucocytes, serves to form 
a prominence over the surface of the bone. After this first effect, the in- 
flammatory product will undergo one of three changes: first, it may be 
gradually absorbed, as are similar infiltrations elsewhere ; secondly, from con- 
tact with the bone, it may undergo ossification, much in the same manner 
as in fracture, in which event there remains a corresponding enlargement or 
permanent thickening of the bone; thirdly, suppuration may follow, in which 


ease a partial death of the underlying bone takes place, leaving a superficial 


¢ 


bone-ulcer, which is repaired by granulation tissue. 

When the disease is the result of syphilis, the destiny of the node may be 
approximately determined by the period at which it makes its appearance. 
If in the advanced stage of the constitutional vice, the tendency will be to 
suppuration, and as a consequence a portion of the bone will die. 

REATMENT.— When the periostitis arises from a traumatic cause, the 
symptoms will be of an acute character, and must be met promptly by ele- 
vation of the part, and the application of leeches, followed by evaporating 
lotions of lead-water and laudanum, and later by a fly-blister over the affected 

arts. The bowels must be freely acted upon, and the diet restricted to light 
arinaceous articles of food. Pain is best controlled by morphia. 
VOL. 1.—64 
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Should the use of these remedies fail to arrest the disease, and the pain and 
swelling continue to increase, a free subcutaneous division of the soft tissues 
entirely through the periosteum should be made, after which the parts may 
be covered with a flaxseed-meal poultice. The effect of this procedure will 
be to relieve the pain and to rescue the bone from caries or necrosis. 

When the periostitis has a rheumatic or a syphilitic origin, nothing an- 
swers so good a purpose as the free use of the iodide of potash, admin- 
istered in doses varying from five to twenty grains three or four times a 
day, largely diluted with water. This remedy not only arrests the severe 
nocturnal exacerbations of pain, but also tends to bring about the resolution 
of the inflammatory products. Until the patient is brought under the in- 
fluence of the remedy, the suffering must be relieved by full doses of opium, 
morphia, or laudanum. ; 

The induration of the soft parts over the bone, which is due to a periph- 
eral extension of the inflammation from the periosteum, is best managed 
by the application of the tincture of iodine, or by massage, followed by firm 
pressure with a roller. 


Acute or Diffused Periostitis is often a most formidable disease. It is rarely 
seen after twenty-five years of age, being generally met with between the 
tenth and the fifteenth year of life, and it affects boys oftener than girls. Al- 
though it is said occasionally to arise from local violence, yet such cases must 
be very rare. Antecedent to such a condition, there is either a strumous 
diathesis, or else a depraved state of the general system supervening on 
some exhausting fever from which the patient has suffered. The long bones 
are in most instances the ones attacked, and of these the femur and the tibia 
most commonly suffer. 

The progress of the disease is often exceedingly rapid. ‘ 

Symproms.—A diffused swelling makes its appearance, which, after a time, 
becomes red, pits on pressure, is painful, and is either preceded or accom- 
panied by shiverings, fever, and loss of appetite. The limb becomes exceed- 
ingly sensitive and helpless. The swelling may extend over the whole length 
or only a portion of the thigh or the leg, though, as a rule, it does not include 
the joints. The diffused nature of the swelling is well calculated to mislead, 
and often irreparable damage is done to the bone before the true nature of 
the disease is even suspected. 

Diaanosis.—The real character of the complaint may be deduced from the 
following circumstances: first, the age of the patient, usually under twelve 
years, and its having either the history of a previous injury, received six or 
eight days before the invasion of the attack, or the well-expressed indications 
of a strumous state of the system ; secondly, the presence of a diffused swell- 
ing and of pain before any discoloration of the skin is discovered, and the 
limitation of the swelling, the latter rarely extending beyond a joint; thirdly, 
the presence often of an enlargement of the superficial veins of the limb, in 
consequence of the mechanical resistance offered to the circulation through 
the deeper trunks, of which the first are tributaries. 

ParHoLtocy.—Diffused periostitis differs from the limited or chronic variet 
mainly in the acute character of, the inflammation. There is at first bot 
a subperiosteal and a periosteal transudation, consisting of serum, lymph, 
leucocytes, and red blood-corpuscles, which separate the periosteum from 
the bone, finally ending in the formation of pus. The suppuration may be 
limited to only a portion of the bone, or it may detach the membrane up 
and down as far the cartilage, separating the diaphysis from the epiphysis, 
beyond which the disease seldom extends, though in some instances it 
has been known to transcend these boundaries and implicate the joints. 
The effect of disturbing the blood-vessel connection between the bone and 
the periosteum is to destroy the firmness of the superficial fibres of the 
former, and finally to cause its complete death. The affection seldom ap- 
pears in the severe form without the co-existence of osteomyelitis. In its 
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advanced stage the purulent products find their way through openings in 
the periosteum and spread through the surrounding tissues. 

Proanosis.—In cases where the disease is quite ‘limited, after the evacua- 
tion of the abscess, granulations may spring up from the periosteum, or if a 
superficial portion of the bone dies and becomes detached, from the osseous 
surface, and a sound cicatrix may be established. When there is extensive 
suppuration around the bone, the risk of purulent infection is very great ; 
and when a considerable portion or the entire diaphysis of the bone becomes 
necrosed, the patient may finally perish from the prolonged suppuration 
which must continue until the dead shaft or the sequestrum can be removed, 
—the work necessarily of many months. 

TREATMENT.—If the disease be recognized early, it is susceptible, in favor- 
able cases, of resolution. For the accomplishment of this end the limb should 
be elevated and thor oughly painted with the tincture of iodine. This remedy 
has been extolled by Billroth, and certainly is a very efficient agent. It should 
be applied twice in the twelve hours of the day. The bowels should be 
briskly moved by a cathartic, and in thirty-six hours, if the swelling and 
pain do not begin to subside, the parts should be covered with a blister, over 
which may be laid a light flaxseed-meal poultice. The warmth of the latter 
hastens the action of the vesicant, which will most likely be well raised in 
six or seven hours. If in defiance of these measures the disease does not 
yield, and fluctuation can be ascertained, one or several incisions down to the 
bone should be made, so as to give a ready exit to the pus. To counteract 
the exhausting effects of the suppuration, quinine and iron must be admin- 
istered, together with stimulants and the most concentrated nourishment. 
If the bone perishes, its removal should be effected at as early a period as 
possible, unless the patient labors under much febrile disturbance of the 
system, when it is better to delay operative interference until the circulation 
becomes more quiet. The reproduction of the bone may be expected, as the 
osteogenetic property of the periosteum of the contiguous bone is not per- 
manently destroyed by the disease. 

When the disease arises from constitutional syphilis or from rheumatism, 
full doses of the iodide of potash will be indicated. Such a course is generally 
sufficient to control the affection. 


Osteitis and Caries. 


Inflammation of bone may be either superficial or deep; that is, it may be 
confined to the external portions of either the long or the short bones, or 
may extend to their deeper, cancellated tissue, including, in the cylindrical 
class, also the medullary structure. The disease is usually chronic in its course, 
and is generally associated with periostitis, either primarily or secondarily. 

CausEs.—The causes are predisposing and exciting. Among the pre- 
disposing causes are scrofula, syphilis, and those blood-changes which are 
engendered by low forms of fever. Among the determining or exciting 
causes may be enumerated blows, strains, violent contraction of muscles, 
compound fractures, and exposure to a damp, cold atmosphere. 

Symproms.—One of the earliest signs of osteitis is pain. This may be 
_ very slight at first, but becomes more pronounced as the disease advances, 
especially when pressure is made over the affected part. After a time it 
becomes a deep-seated ache, boring or gnawing in its character, and gener 
ally much aggravated at night, or when the patient becomes warm in bed, 
or when the limb is rudely handled. Accompanying the pain is diffused 
swelling, which is of an cedematous nature, as shown by the indentations 
left in the soft parts when pressed upon with a finger. As these symptoms 
belong to periostitis, it is a difficult task to dissociate the two or to dis- 
tinguish the one from the other; and if we could, the practical value of 
such knowledge would be of slight importance. It is very certain that 
‘neither can long exist separately without the other being involved in the 
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same trouble. The symptoms which indicate that the osseous tissue is im- 
plicated are the persistence of deep-seated boring pains, and long-continued 
alternations of improvement and relapses. When the inflammation is chiefly 
periosteal, it is usual to have the surface of the bone 
studded over with little masses of bone, or osteophites. 
The same condition will follow osteitis, though not 
at so early a period in the progress of the disease. 
(Fig. 854.) 


Fia. 854. 


Caries—If the disease advances to ulceration or 
caries, the thickening around the bone becomes more 
noticeable, the superincumbent planes of tissue become 
infiltrated with inflammatory neoplasia, lymph, and 
leucocytes, giving rise both to induration and to 
structural alteration, the normal structures being re- 
placed by connective and fat tissue. If the inflamma- 
tion is circumscribed in circumference or in depth, or 
in both, the vitality of the portion involved will in all 
probability be destroyed, and it will either separate 
from the bone in the form of a scale (exfoliation) or 
in small particles. Coincident with these changes, and 
as preliminary to one of ejection, the soft parts over 
the affected portion of the bones become inflamed, and 
an abscess opens upon the surface. If a probe is now 
inserted into this opening, it will be brought into con- 
tact with either a movable fragment or with a rough 
the tite and fibula come and irregular surface of bare bone. The sensation im- 
of the bones of the tarsus, from parted to the finger will be peculiar, and can scarcely 
a pew fail to reveal what has occurred. When the affected 
part belongs to the short or irregular class of bones, instead of scales or 
erumbling particles being detached, the dead portion will often separate in a 
small shapeless mass. After the disengagement and expulsion of the disor- 
ganized fragments, a cavity remains, the surface of which consists of minute 
ridges and spicule of bone, presenting a rough, gnawed appearance, and 
constituting a bone or carious ulcer. (Fig. 855.) This ulcer is liable to 
all the complications which befall ulcers of the soft parts; that is, it may 
heal up spontaneously, it may extend in circumference and in depth, it may 
remain weak and indolent, without any tendency to repair, or it may be 
filled with a rank growth of granulation tissue, which will not only overtop 

the depression in the bone, but also 
Fia. 855. protrude through the sinus in the 
soft parts. 

Caries often exists, followed by 
complete repair, without any ex- 
ternal opening being formed. This 
is frequently witnessed in Pott’s 
disease of the spine. 

—— When the inflammation, instead 
Caries or ulcer of the tibia. of lingering in thesuperficial layers 
of bones, extends into the deeper or 
cancellated tissue, it forms internal or deep osteitis. The more abundant the 
cancelli, the greater will be the tendency of the disease to spread. Accord- 
ingly, we find that the bones of the carpus, the tarsus, the vertebral column, 
and the articulating ends of the long bones are most commonly affected. 

PatuoLtocy.—The changes which take place within the hidden recesses 
of bone in simple inflammation are analogous in most respects to the phe- 
nomena which characterize a similar process in other tissues. The vessels 
lodged in the Haversian canals become over-distended with blood; a free 
transudation of liquid and cell-elements takes place into the scanty connect- 
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ive tissue between the vessels and their inclosing walls. Part of this peri- 
vascular connective tissue is converted into a soft jelly-like substance by the 
dissolution of its corpuscles, and possibly some of the latter may pass from a 
stable to an active state. Responsive to the presence of this fresh brood of 
wandering cells and fibrinous transudation, a change occurs in the walls of 
the Haversian canals, the lacune, and the canaliculi. They begin to enlarge, 
not by virtue of any elastic property, but probably from the solvent or eroding 
action of some constituent belonging to the inflammatory neoplasm acting 
upon the osseous salts and thus dissolving their connection with the organic 
matter of the bone. These walls become wider and perforated, the contigu- 
ous channels opening into one another, until the bone assumes somewhat the 
appearance of the open, porous condition of cancellated tissue. New vessels 
are developed and lie imbedded in the midst of the transudation, thus forming 
granulations, which grow in all directions into the vacuities left by the widened 
and porous remains of the Haversian canals. The continued proliferation 
of these granulations may destroy the bone for some distance around the 
focus of disease. In this work the bone-corpuscles take no part; the essence 
of the process concentrates in the changes which occur in the walls of the 
vessels and in the connective tissue which lies in the Haversian canals, the 
result of which is simply one of destruction to the bone without any power 
on the part of the latter to resist. 

In this rapid enlargement of the vascular channels of bone in osteitis we 
have a beautiful illustration of the wonderful adaptation of tissues to meet 
extraordinary conditions. Considering the resistance and the small size of 
these canals, unless the change which has been described did follow, the 
vessels themselves would be so rapidly compressed by the infiltration as to 
destroy the life of the bone, causing extensive necrosis, for it must be remem- 
bered that any sudden swelling of a bone from inflammatory infiltration is 
impossible; especially is this so in the compact portions of bone. The exten- 
sion of caries, like that of ulceration in the soft parts, is limited, in favorable 
cases, by an inflammatory infiltration into the sound bone immediately around 
the diseased portion. This fills up the cancelli of the osseous tissue, and at 
the same time dissolves the connection between the diseased and the sound 
bone, the former breaking up into small particles, which are either dis- 
charged through an external opening, when such exists, or, in the absence 
of this opening, undergo interstitial absorption. The discharges resulting 
from caries of bone are composed of the lime salts, mingled with pus, blood, 
globules of oil, and minute particles of osseous tissue. 

In superficial caries, with an external opening, when the disease is arrested 
and the necrosed portions have been detached and expelled, the repair is effected 
by an abundant production of granulation tissue, derived from the vessels on 
the walls of the remaining cavity. This is converted into fibrous material, 
which, after the healing of the external opening, becomes continuous with the 
superincumbent tissue, and, as it contracts and finally ossifies, causes the de- 
pressed cicatrix which is so often seen remaining after this form of bone-disease. 
_ Proanosis.—Inflammation once fully established in a bone rarely termi- 

nates by resolution, though such an event is not impossible. The evil effects 
of the disease may be local in their nature, that is, they may be limited to the 
destruction of a portion of the bone involved, which subsequently undergoes 
reparation without materially impairing the usefulness of the part. When 
the disease implicates a joint, the function of the articulation will most prob- 
ably be destroyed. When to the morbid action in the bone there is added a 
deeply-rooted vice of the constitution, rendering the latter acutely sensitive 
to the presence of the inflammatory products, the danger is greatly enhanced 
by the hectic symptoms which are likely to follow. The social position of 
the patient should also exercise due weight in forming a prognosis, as often 
among the poor and indigent classes an inability to command the proper 
dietetic and hygienic conditions deprives the surgeon of the most potent 
means for controlling the disease. 
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The age at which the disease appears constitutes another important con- 
sideration. If in mature or in advanced life, the prospect of recovery is less 
promising than when the patient is young. 

TREATMENT.—The treatment necessary in osteitis is both local and consti- 
tutional. 

When the disease can be clearly traced to a traumatic cause, independent. 
of any marked constitutional predisposition,—a condition certainly very un- 
usual,—benefit will be derived from the local abstraction of blood, and eleva- 
tion of the part when possible, followed by the use of blisters and warm 
emollient poultices medicated with laudanum. In addition to these local appli- 
cations, the bowels should be thoroughly acted upon, after which calomel and 
opium, given in small and repeated doses, will prove to be the most efficient 
remedies at our command. The mercurial may be administered in doses of 
half a grain every four hours, with one-fourth of a grain of opium, and cau- 
tiously continued, always stopping short of the point of producing ptyalism. 
If the pain is not urgent, the opium need not be given oftener than once in 
five or six hours. The diet for the first few days should be restricted, after- 
wards it may be more liberal. Stimulants are contra-indicated. When the 
pain continues severe and persistent, the bone should be freely exposed by 
an incision and one or two openings made into its cancellated tissue by the 
trephine. In no other way can the pain be so quickly and permanently 
relieved. 

In the great majority of cases, however, the surgeon has to deal with an 

osteitis the local manifestations of which are only expressions of a general 
state which, in spite of all his resources, will run a definite course; conse- 
quently the treatment must be purely expectant, and local measures are of 
little value. I am, of course, not here speaking of the disease as it affects 
joints. 
: The general health takes precedence of everything else. It will be neces- 
sary to direct the use of food rich in all the plastic elements of nutrition, such 
as milk, eggs, and meat, with fruits in their season, and to cause the patient 
to live as much as possible in the open air and to migrate during the heat of 
the summer months to the seaside or the mountains. Ifthe appetite fails, or 
should emaciation set in, quinine, the iodide of iron, the iodide of potash, and 
cod-liver oil, with preparations of malt, will be found extremely useful. 

When the osteitis terminates in ulceration or caries, it may be recognized, 
if an external opening is present, by the use of a probe. For this purpose 
the ordinary silver instrument of the pocket-case (Fig. 856) will usually 
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Silver probe. 


answer every purpose, or, should the sinuses be tortuous, a probe made of a 
pice of light spiral wire may be employed, which, from its flexibility, can 
e insinuated into the winding track. (Fig. 857.) 
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Author's spiral wire probe. 


Frequently, in caries, whether from syphilitic or other causes, the diseased 
bone will be discharged in minute particles, intermixed with pus, and the 
case will undergo a spontaneous cure,—a fact which should teach the surgeon 
the propriety of not being too forward in resorting to early operation. 

hen, however, nature proves unequal to the task, much may be done 
towards hastening the cure by removing the diseased osseous tissue. This 
is notably the case where the caries affects the head of the tibia or the os 
calcis. The danger of delay in such cases is the involvement of adjoining 
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portions of the bone by the proliferation of the granulation tissue, so that, 
within the last few years, am much more disposed to favor early operations 
than formerly. 

The removal may be effected in either of two ways: by destructive acids, 
or by the gouge. The acid employed for this purpose by Mr. Pollock is the 
sulphuric, which is applied, after exposure of the diseased portion of bone, 
first diluted with an equal quantity of water, and afterwards pure, by means 
of cotton, or a glass brush. 

Chassaignac prefers the muriatic acid. The object in view in both appli- 
cations is a chemical one,—to remove the crumbling bone by the action of 
the acids upon the lime salts; but it also excites healthy granulations. 
Fitzpatrick, after destroying the sinuses and exposing the bone by means of 
the Vienna paste, cut into the osseous tissue with the trephine, and applied 
the caustic freely to its surface. Boinet strongly advocated the use of the 
tincture of iodine as an injection, while Notta employed Villatte’s liquor,* a 
preparation much used by farriers. The actual cautery has also been used 
for the removal of the diseased bone. 

I prefer, however, the use of the gouge, as a more speedy and thorough 
measure for getting rid of the unhealthy structure. The soft parts being 
divided by a curvilinear or a crucial incision, and the bone exposed, the 
gouge (Fig. 858) should be applied to the parts, scooping out the rotten and 
gnawed tissue. For the same purpose a gouge forceps (Fig. 859), or a 
scraper (Figs. 860 and 861), or a burr-head drill (Fig. 862) will be found use- 
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Gouge for removing Gouge forceps. Bone-scraper, Bone-scraper, Burr-head drill. 
_ carious bone. 


ful. When the healthy structure is reached, it may be determined by its 
florid appearance and texture, characteristics strikingly in contrast with the 
gray or dark color and the brittle nature of carious bone. This is the opera- 
tion of évidement des os of Sedillot. After clearing away the disease, the 


% Villatte’s liquor consists of sulphate of zinc and sulphate of copper, 44 gr. xv, liquor of the 
subacetate of lead, f{3ss, and dilute acetic acid, fJiiiss. 
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cavity should be lightly packed with oakum or with lint moistened with a 
mixture of carbolic acid and sweet oil. This may be allowed to remain for 
two days, after which it must be removed and the parts washed out daily 
by injections of a solution of permanganate of potash, or a weak solution of 
Lugol’s preparation of iodine, renewing the packing until the opening has 
granulated to the surface. 

When the disease involves the articular ends of the bones, without any 
disposition to anchylosis, and where the strength of the patient begins to 
fail under the continued suppuration, excision or amputation will often offer 
the only means of recovery. 


Suppuration— Another result of osteitis is suppuration. This may be cir- 
cumscribed or diffused. Diffused suppuration in long bones is generally cen- 
tral in its commencement, extending gradually towards the periphery: hence 
it may originate in the medullary membrane. In the short bones this order 
of procedure is not noticed; it may commence as a periostitis and travel in- 
ward. The pus is not found in such cases evenly diffused through the can- 
celli of the bone, but disseminated in numerous small collections through 
its substance, at points where the osseous tissue has become softened and its 
compartments enlarged. 


Circumscribed Suppuration, or Abscess, first described by Mr. Brodie, may 
be regarded as an unusual affection. It generally occurs at the articular ends 
of bones, particularly in the tibia (Fig. 863), and consists in an accumulation 

of ill-conditioned, offensive pus. The amount of the col- 

Fic. 868. lection varies very much, ranging from half a drachm to 

three or four drachms. ‘The spaces of the cancelli become 

rarefied for some distance around the collection, or the ex- 

tremity of the bone may become generally expanded. The 

limiting wall of the abscess consists of a rich plexus of 
vessels imbedded in lymph and corpuscles. 

Symptoms.—The symptoms indicative of bone abscess 
are in most respects similar to those of non-suppurative 
osteitis. ‘The pain is deep-seated, boring, tearing, or gnaw- 
ing, always very severe at night. The soft tissues over the 
affected part become very sensitive, swollen, and cedema- 
tous, often without any external redness. The strength 
of the patient begins to fail, and with this there is marked 
emaciation. The presence of pus is usually attended with 
rigors, increase of temperature, and profuse perspiration. 

Although there are no symptoms strictly pathognomonic 
of this affection, the presence of a localized enlargement 
sensitive to firm pressure, recurring attacks of deep-seated 
pain and rigors, and a temperature above the normal stand- 
ard, are substantial grounds for presuming the existence 

, of such an abscess, especially when the head of the tibia is 
Abscess in the head of the seat of disease. 
TREATMENT.—The treatment of this abscess consists in 
uncovering the bone by a free incision through the soft parts, and excising, 
by means of a trephine, a portion of its substance sufficiently deep to expose 
and evacuate the purulent collection,—a practice introduced largely by Mr. 
Brodie. As these accumulations are never large, the instrument may not 
reach exactly the spot where the abscess is situated. On this account the 
surgeon should not prematurely abandon his search for the abscess. In case 
of failure it will be proper to extend the limits of the operation beyond the 
boundaries of the first cut, by employing the gouge. Owing to the neglect 
of this precaution, Mr. Brodie once amputated a limb which might otherwise 
have been preserved. 
The operation of laying open bone for the evacuation of pus is a very old 
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gt It was advised by Celsus* and by Severinus, also by Heynet+ and by 
etit. Marchette directed for this purpose an instrument called a “ piercer.” 

In America the operation had been done by Dr. Walker, of Virginia, as 
early as 1757, and later by Professor N. R. Smith. 


Multiple Abscess.— W hen an abscess follows an acute attack of osteitis, such 
as may result from cold or local injury, and the track of communication be- 
tween the surface and the location of the pus is indirect or tortuous, other 
abscesses may form, very much as is seen in cases of perineal cellulitis. 
These abscesses may empty into the primary one, or they may establish for 
themselves an independent opening, perforating the bone at different points. 
The recurring attacks of inflammation, incident to the presence of these 
indirect sinuses, are prone to induce hypertrophic changes in the structure 
of the bone, or to wear the patient out from constitutional irritation. 

TREATMENT.—AS in the burrowing abscesses of other tissues, so in this, the 
bone must be freely exposed and its walls cut away with the chisel, so as 
fully to expose the seat of suppuration and offer a ready escape to all inflam- 
_ matory products. The wound must be afterwards loosely packed with lint 
moistened with carbolized oil, in order to secure its granulation from the 
bottom ; and at each renewal of the dressing it will be well to wash out the 
bone-cavity by injecting a solution of permanganate of potash or of Lugol’s 
preparation of iodine, one-fourth the officinal strength. 


Endosteitis and Osteomyelitis Diffused suppuration or osteomyelitis is an 
inflammatory disease, which, commencing in the medullary tissue, afterwards 
extends to all parts of the bone-structure. In many of its aspects the affec- - 
tion is not unlike hospital gangrene. The disease, though long known to 
surgeons, has recently been very carefully studied by military surgeons in 
this country, especially by Dr. Lidell and by Dr. Allen. It occurs in two 
forms, acute and chronic. 

Causes.—Osteomyelitis, though it may arise idiopathically, is in almost all 
instances the result of traumatic injury, such as contusions, amputations, and 
gunshot and other fractures. Atmospheric conditions also exert a powerful 
influence in the development of the disease. During the War of the Rebellion 
it was observed by Lidell that in overcrowded hospitals, where the hygienic 
conditions were of an unfavorable character, the fatality from this affection 
was greatly increased. It was also noticed that patients who had been the 
subjects of amputation or of gunshot fractures, and were placed in portions 
of the hospital ward where the air was most vitiated, were much more likely 
to be attacked by osteomyelitis than those whose beds were more favorably 
situated. 

ParuoLtocy.—The disease may be either partial or general ; that is, it may 
be confined to a very limited portion of the medullary tissue, or it may im- 
plicate the entire bone. The different stages of the affection are in most 
respects similar to those which are witnessed in the progress of unchecked 
inflammatory disease in other tissues, and are designated by Lidell, carnifica- 
- tion, suppuration, and mortification. 

The first stage is one of increased fullness of the vessels of the medulla, 
giving rise to unusual redness in that tissue. This congestion is followed by 
transudation and infiltration, during which large numbers of cell-forms make 
their appearance in the meshes of the medullary membrane, which, together 
with the fibrogenous exudate, impart a marked induration to the structure. 
The corpuscular bodies, it is thought by Dr. Woodward, are derived by cell- 
multiplication from the connective-tissue corpuscles of the medullary mem- 
brane, and, when the disease reaches the walls of the bone, also from the 
connective tissue lying around the vessels in the Haversian canals. There 
are, however, two other sources from which doubtless large numbers of cells 
are derived, the first source being the blood-vessels themselves, so that a 
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certain proportion—perhaps the largest number—of these forms must be 
credited to emigration; and the second being the cells of the marrow, which 
under the stimulus of the inflammation are found likewise to increase in 
number. As the turgescence of the vessels increases, the florid color of the 
medullary tissue assumes a bluish hue from venous obstruction, and at many 
points the vessels give way, causing apoplectic extravasation or blood-clots. 
Under favorable circumstances the disease at this stage may undergo resolu- 
tion by the absorption of the inflammatory products, or the granulation tissue 
may be converted into bone, a result which is constantly seen after fractures, 
and which is also witnessed in the fungoid-looking mass of granulations seen 
to protrude from the end of a bone after amputations, the callus filling up the 
medullary cavity and the cancelli at the seat of fracture or at the extremity 
of the bone. 

In the more pronounced varieties of osteomyelitis, so common in mili- 
tary practice, a termination by resolution can scarcely be expected, as the 
severity of the shock sustained by the components of the bone from the 
tremendous momentum of the conical ball, and the peculiar hygienic sur- 
roundings of the patient, are unfavorable to such a result. The inflammation 
in these cases passes on to suppuration; the infiltration extends into the 
cancellated and from thence into the compact or cortical portions of the 
bone; the Haversian canals become filled with transudation, their walls, by 
the disappearance of the lime salts, become softened and rarefied, and pus 
permeates the bone in all directions. While these changes are in progress, 
the marrow undergoes disorganization, and the fat is forced by the centrifugal 
current of the inflammatory products through the canals of the bone to 
its surface. Nor does the morbid action cease here: the periosteum par- 
ticipates in the disturbance and becomes inflamed, followed by the rapid 
transformation of the subperiosteal transudation into pus, in consequence of 
which the membrane becomes detached from the bone. After a time the 
aponeurotic layer of the periosteum may give way, and the purulent matter 
passing through the perforations become disseminated among the soft parts 
overlying the bone. Under such structural disorganization, necrosis to a 
greater or less extent must ensue, involving in some instances the loss of 
the entire diaphysis of the bone. Occasionally in osteomyelitis the disease 
extends to the epiphyseal cartilages, when the subjects are persons under 
twenty years of age, or before these cartilages have become ossified. By 
disintegration the diaphysis and the epiphysis are disjoined, and they become 
movable, or even displaced, as in a fracture. If the process just described 
be still more intensified, mortification or necrosis will follow, preliminary to 
which the blood-vessels of the medullary and bone tissues become so firmly 
compressed by the transudation that they are rendered incapable of carrying 
on the circulation. In this event the medullary tissue becomes very dark in 
color; the disease, especially when in one of the long bones, travels preferably 


Fia. 864. 


Death of the entire humerus from osteomyelitis, 


in the upward direction; all evidences of cell-vitality disappear ;+shreds of 
disorganized connective tissue, discolored by decomposing blood, may be seen 
here and there in the midst of the diffluent marrow, and from them an offen- 
sive odor is emitted,—all betokening mortification or the death of the bone 
in its entirety. (Fig. 864.) 
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Symproms.—Osteomyelitis is not always easy of recognition. When, how- 
ever, after an injury in which the bone has been damaged, symptoms of deep- 
seated pain are experienced, attended with great uneasiness in the limb when 
it is moved, and when there is cedematous swelling accompanied with pro- 
longed suppuration, there is reason to apprehend the existence of the disease. 

he diagnosis will be still more conclusive if, in addition to the signs 
already given, there exist separation of the soft parts from the bone, rigors, 
and fever, accompanied by marked loss of strength. Though periostitis and 
endosteitis present analogous symptoms, yet there are certain differences 
which may serve to distinguish these affections from each other. 

In endosteitis the pain is more diffused, and will continue for a long time 
without any external swelling ; in periostitis the pain is local, and is accom- 
panied by swelling at the commencement of the disease. In endosteitis firm 
pressure is necessary to cause pain, while the slightest touch in periostitis 
will produce suffering. Again, in the latter, knotty and irregular deposits 
occur on the surface of the affected bone. 

Proenosis.—In the aggravated forms of osteomyelitis the danger, not only 
to the bone, but even to the life of the patient, is imminent. The presence of 
an unhealthy suppuration diffused through the cancelli of a bone is always 
attended with risk, and consequently in the severe forms of myelitis many 
persons die from pyemia. If the constitutional infection is escaped, there 
still remains the probable death of the bone. If the disease is limited to the 
medullary membrane and to the cancellated tissue, the resulting necrosis will 
be central, the external or compact wall of the bone still retaining its vitality. 
If the compact tissue suffers in common with the inner wall, the periosteum 
will participate in the general ruin, and the entire bone will perish. It is not 
improbable, in instances of such extensive destruction, that the disease will 
transcend the limits of the diaphysis and invade the intermediate cartilage, 
the epiphysis of the bone, and the contiguous joint. 

TREATMENT.—W here the signs of osteomyelitis are well pronounced, the 
bone should be immediately exposed by a free division of the superincumbent 
soft parts. If, on such exposure, the periosteum is found to have receded 
from the bone, the surgeon will have determined the presence of a deep-seated 
suppuration, and may proceed unhesitatingly, if the detachment is not exten- 
sive, on the plan practiced by Professor N. R. Smith, to bore one or two open- 
ings with a trephine into the cancellated tissue of the bone, in order to furnish 
a pathway for the escape of the inflammatory products. If, on the contrary, 
the periosteum is separated from the greater part of the bone, there remains 
only the alternative of excision or of amputation. When the latter is deter- 
mined upon, the operation may be done in the continuity of the bone or at 
the articulation above. If made in the continuity of the limb it will not prove 
radical, as the disease will continue to invade the remaining part of the bone 
and will necessitate a second resort to the knife. 

Even in instances where pyzemia has taken place before the surgeon is 
called to the case, it has been advised to operate,.a course which has been 
successfully practiced by Professor Fayer. Such a procedure, however, should 
not be accepted unconditionally. Where the evidence of pymic infection is 
conclusive, amputation or excision will only precipitate a fatal result, but in 
cases where the signs are less decisive, and partake more of the character 
of septicemia, the operation may be performed. In the management of 
these cases constitutional treatment must not be overlooked; not that it 
can exercise any specific controlling influence over the disease, but because 
the system demands a vigorous support, and hence the necessity for an ample 
supply of nutritious food, together with stimulants, tonics, and anodynes. In 
many instances of osteomyelitis the disease pursues a chronic course, lasting 
for months or even years, one in which an expectant plan of treatment will 
be indicated, and where there is no necessity for haste in resorting to an 
operation. The latter is only required when a sequestrum becomes loosened, 
in which event it should be removed. If the pain is continuous and severe, 
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the use of the trephine may be demanded. When, however, the suppuration 
has involved the principal part of the bone, and the strength of the patient 
begins to decline, disarticulation, whether of a long or a short bone, becomes 
imperative, as in ‘the acute form of the disease, 


Sclerosis, or Induration. 


Another result of osteitis is induration or thickening,—a condition in which 
the bone appears to consist wholly of compact tissue, the cancellated portion 
and the medullary canal being occupied by a dense osseous deposit, which, 
when sawn through, resembles ivory in the closeness of its texture. (Fig. 
865.) The disease is not peculiar to any particular portions of the skeleton, 
though usually the bones affected are the femur and the tibia, and the com- 
ponents of the pelvis, of the cranium, or of the face. 


Fia. 865. 


Sclerosis of the femur. 


_ The disease generally is not limited to a small portion of the bone attacked, 
but involves the entire structure, which becomes preternaturally heavy and 
dense. It is occasionally associated with great periosteal activity, the sur- 
face of the bone being covered with nodular deposits. (Fig. 866.) This 
form answers to the leontiasis ossium of Virchow. 


Fra. 866. 


Sclerosis of the femur, with irregular periosteal deposits. 


A temporary form of circumscribed sclerosis is seen in the repair of frac- 
tures, in which every portion of the bone at the seat of injury is filled with 
compact callus. Both conditions are the result of inflammation ; but in the 
latter, after the union is effected, the central portion of the deposition becomes 
rarefied, as in primary development, while in the former the induration 
remains permanently. 

In sclerosis, the cancelli of the medullary and the Haversian ennai being 
in a great measure filled with new osseous material, the vascularity of the 
bone is materially diminished. 

CausrEs.—Little is known with regard to the causes which determine scle- 
rosis. It may arise in some instances from constitutional conditions, such 
as syphilis, but oftener its causes are of a traumatic nature. In one case I 
was consulted by a gentleman from Tennessee, who, fourteen years previous 
to my seeing him, had been struck on the head by a spent fragment of a 
shell, which had produced a scalp wound and an indentation of the external 
table of the right parietal bone, near the sagittal suture. Three years after 
the injury he had an epileptic seizure, the attacks of which became every year 
more aggravated and frequent. I removed two large circles of bone with 
the trephine, expecting to find either a depression of the internal table or an 
exostosis, neither of which, however, was present, but instead thereof an 
extensive thickening with sclerosis of the bone, all of the diploic structure 
having disappeared. 
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Surgically, sclerosis possesses little interest, as there are no symptoms 
which are pathognomonic of its presence. It is barely possible that the 
growing increase of weight in the limb, when the tibia or the femur is 
affected, might furnish ground for suspecting the existence of the disease. 
Even if recognized, we have no remedies with which to combat it. 


Necrosis. 


The term necrosis is derived from the Greek word vexpéu, signifying to de- 
stroy, and was first employed by M. Louis to express mortification of bone. 
This writer restricted its application to the death of the entire bone affected. 
Werdmann used the same term to express the death of small portions of 
the osseous tissue, but the signification of the word has been extended by 
modern pathologists until it includes the death of any tissue. 

The distinction between necrosis and caries is the same as that between 
mortification and ulceration in the soft parts,—the same really in kind, but 
differing in degree,—the first being death of a structure in considerable 
masses, the second being death by particles. The bones most commonly 
the subjects of necrosis are the tibia, the femur, the inferior maxillary, the 
clavicle, the humerus, the ulna, the radius, and the cranial bones. 

Although the disease exhibits a marked preference for the long or cylin- 
drical and the short bones, yet the flat ones are not entirely exempt. 

Though necrosis generally occurs in the compact tissue of a bone, in 
consequence of the pressure to which the vessels are subjected in the minute 
Haversian canals by congestion and transudation, yet it is also found in the 
cancellated tissue. The reverse is the case in regard to caries, the latter 
manifesting a peculiar preference for the spongy portions of bone, as in this 
tissue the space between the blood-vessels and the walls of the cancelli is 
sufficient to accommodate the inflammatory infiltrate without serious com- 
pression of the vascular channels. 

The shafts of the bones are much more frequently the seat of the disease 
than are the epiphyses or their articular extremities. 

All parts of a bone are not equally liable to become involved in the de- 
structive process. Necrosis of the femur is commonly met with in the limits 
of its lower third. When the tibia is attacked, its anterior surface suffers in 
preference to the posterior one, and the upper end of the bone rather than 
the lower. When the humerus is affected, the upper extremity is implicated 
oftener than the lower. 

CausEs.—The causes are constitutional and local. While there are some 
who seem disposed to ignore in a great measure the constitutional origin of 
necrosis, yet in my judgment it is the fons et origo of a very large propor- 
tion of all cases of idiopathic mortification of bone. Among children under 
fifteen years of age, who furnish so many examples of the disease, will be 
found in almost every instance those unmistakable bodily characteristics 
which we are wont to term scrofulous: with such an organization, exposure 
to a cold damp atmosphere, repelled perspiration, insufficient food, an attack 
of measles or of scarlet fever, a slight traumatic injury, even the violent con- 
traction of the muscles disturbing the superficial fibres of the bone, will be 
sufficient to kindle into activity those latent conditions which develop the 
inflammation that precedes the dissolution of the bone. 

While the young are particularly the subjects of necrosis, there is also a 
senile variety of the disease, due to those vascular changes incident to old 
age which serve to embarrass the circulation through the vessels of the bones. 

Constitutional syphilis, especially in its advanced stage, constitutes another 
prolific cause of necrosis, very commonly affecting the palatine plate of the 
upper maxillary, the turbinated pieces of the nose, the tibia, the clavicle, the 
ulna, and the bones of the cranium. 

Low. forms of fever not unfrequently are followed by necrosis, arising no 
doubt partly from deterioration in the constitution of the blood, and partly 
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from a feeble, tardy circulation, favoring congestion in the vessels of the bone, 
—a condition which is often a fruitful source of inflammation in other tissues. 
Necrosis of a rib or of the humerus is no uncommon sequence of typhoid fever. 

In the same category must be placed those cases of bone-mortification 
which follow scurvy, smallpox, or disease of the kidneys. Rheumatism must 
be also enumerated among the causes of the disease, not so much from the 
retention in the blood of certain products of textural change as from the ex- 
tension of the inflammation, by continuity, from the fibrous to the periosteal 
structure, and from the organic changes induced in the bone itself. 

The injudicious use of mercury not unfrequently causes the most horrid 
destructive inflammation of the bones of the maxilla, accompanied by such 
sloughing of the neighboring soft parts as often, by the vicious cicatrices which 
follow, to render the unfortunate victim deformed and disabled for life. 

Among the local causes of necrosis may be mentioned certain chemical 
virulents, as phosphorus. Persons exposed to the fumes of phosphorus, as 
match-makers, are liable to necrosis of the maxilla. This was first noticed by 
Heyfelder, of Vienna. The lower jaw is usually attacked, sometimes the upper. 

Phosphorus-necrosis will be treated of under the chapter “ Diseases of the 
Mouth.” 

Among traumatic or local causes may be mentioned gunshot and other 
wounds, bruises, concussions, etc. ‘These act either directly by stripping off 
the periosteum, or indirectly by provoking a suppurative periostitis or by 
inducing an endosteitis. ‘The extent to which the periosteum can be detached 
without the death of a Corresponding portion of the bone it is difficult to 
determine. If there is a constitutional vice predisposing to necrosis, the 
slightest separation will be followed by death; but in a healthy person with- 
out any such predetermination, considerable detachments may occur without 
the utter loss of vitality in the part. 

It must not be forgotten that, even though the periosteum be separated, 
there is another source of blood-supply, namely, the vessels of the medullary 
membrane. ' 

Divistons.—When the disease is limited to the external part of a bone, it 
constitutes peripheral necrosis, the extent of which varies in different cases, 
sometimes affecting only one or two lamelle, at other times extending a 
considerable depth into the compact tissue. When the necrosis is confined 
to the interior of the compact substance, or to the cancellated portion, it is 
termed central; when both the compact substance and the spongy tissue are 
included, it is called total. 

The following varieties of the disease may occur under the central division. 


Multiple Necrosis——There is a form of necrosis in which several bones of 
the skeleton are attacked either simultaneously or in succession, which may 
be named multiple. This is not an uncommon condition in tertiary syphilis. 
I have seen the same wide-spread necrosis follow an attack of rheumatism, 
and also a convalescence from typhoid fever, where there was no reason what- 
ever for suspecting the existence of a venereal taint. In strumous constitu- 
tions multiple necrosis is by no means uncommon, and is generally limited to. 
the outer lamella of the bone. The first form, or peripheral, is likely to 
follow the detachment of the periosteum, from whatever cause; the second, 
or central, is caused by damage to the endosteum; and the third, or total, 
occurs when both the periosteum and the endosteum are damaged. 


Non-Suppurating Necrosis—In this variety the sequestrum lies in a shell of 
bone covered by a mass of gelatinous granulations and without the presence 
of pus or external abscesses. It is probable that if the examination could 
be made early in the progress of the disease, suppuration would be found to 
exist, the pus in the advanced stage having been absorbed. A parallel case is 
seen in certain indolent ulcers with redundant cedematous granulations from 
which only a thin serum is discharged. The diagnosis must necessarily be 
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very perplexing in such cases, and can only be cleared up by an exploratory 
opening. 


Humid Necrosis has its analogy approximately in the moist gangrene of 
the soft parts; by Lidell it is termed mephitic gangrene. The disease, be- 
ginning in the spongy tissue, ultimately involves the entire thickness of the 
bone. The necrosed cancelli become soft, presenting a gray or dark-brown 
appearance, the discharges from which are exceedingly fetid. The destruction 
is so general and so deeply affects the vitality of the periosteum that any 
successful attempt to repair the damage need not be expected. 

Patuotoay.—The succession of changes which in the aggregate embrace 
the dying, the death, and the repair of the necrosed bone, is intensely in- 
teresting to the pathologist. These changes include the phenomena of 
inflammation, the establishment of a line of demarkation, the separation of 
the dead part, and the provisions made for strengthening the diseased bone. 

The inflammatory stage which precedes necrosis may be either acute or 
chronic. The shafts of the long bones, especially those of the femur, tibia, 
and humerus, suffer*most from acute necrosis. When the articular ends of 
the cylindrical bones, or the short irregular bones, become the subjects of the 
disease, the inflammation is usually of a chronic nature. 

In whatever way the bone dies, the determining part of the event is the 
absence of circulation. Assuming the bone attacked to be a cylindrical one, 
and that from some cause a periostitis is developed, there will follow an in- 
flammatory transudation into the deep layer of the membrane. Not only so, 
but the contiguous vessels of the compact tissue of the bone participate in 
the disease, and a like transudation takes place into the Haversian canals. 
If a careful examination be made at this stage of the disease, the periosteum 
will be found at some points thickened by the infiltration, while at others 
suppuration will have been established. The walls of the Haversian canals 
being unyielding, the effect of this sudden infiltration is to compress the 
blood-vessels, so as to arrest the circulation in these channels, and thus de- 
prive the bone of the blood necessary for its nutrition, and consequently 
cause its dissolution. It is thought by some that the destruction of the ves- 
sels is brought about by accumulation of the transudation and suppuration 
between the bone and the periosteum, which by lifting the latter membrane 
destroys the vascular connection between the two,—a theory which is con- 
tradicted by the condition found to exist in the repair of fractures. That 
the spindle-shaped elevation surrounding the seat of a fracture is not formed 
by the raising of the periosteum by the callus I have, by numerous experi- 
ments, determined to my own satisfaction. But to return to the subject 
under consideration, the osseous tissue, being deprived of its blood-vessels, 
dies ; it becomes white, gray, or dark colored, is hard, insensible, and blood- 
less when pierced. 

Separation—The dead bone is now a foreign body, and in order to repair 
the damage its separation and expulsion from the living bone become neces- 
sary. ‘To accomplish this, immediately around the circumference of the dead 
bone a line of increased vascularization is established, which exhibits the com- 
mencement of the process of separation, and’ forms another illustration of 
the salutary work of inflammation. <A free transudation from the vessels 
infiltrates the deeper layers of the periosteum and also the Haversian canals ; 
and this, like the induration at the circumference of an abscess, serves to form 
an embankment which not only prevents the intrusion of morbid matters 
into the sound bone, but also serves to dissolve the connection between the 
living and the dead structures. 

The effect of this infiltration is to enlarge the Haversian canals and to 
_ destroy the union between the inorganic and the organic constituents of the 
bone. The former become disintegrated, and.mingling with the inflamma- 
tory products are removed partly through such sinuses as may exist, and 
partly by the absorbent vessels. The presence of lime salts may be detected 
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in the discharges by the addition of suitable tests. The animal bases of the 
bone also become softened. ‘The transudation, consisting of fibrin and leuco- 
cytes, is soon penetrated by an outgrowth of capillary vessels, forming a 
granulation tissue, the suppuration from which forms a groove between the 
living and the dead structure, constituting the line of demarkation. As the 
suppuration continues, the necrosed part finally becomes wholly disjoined 
from the sound bone, and either drops out spontaneously or is readily picked 
away with the forceps. The piece thus detached as a scale, when from the 
external surface of the bone, including one or several lamelle, is called an 
exfoliation. All of the changes, therefore, which are concerned in the sepa- 
ration occur in the living bone. The cavity which results from this loss of 
substance is an ulcer, and is repaired by granulation, or by a process similar 
to that which takes place in the healing of an ulcer in the soft parts. The 
resulting cicatrix is depressed, and to it the superincumbent tissues are united. 

When the deeper part of the shaft or the entire diaphysis of a long bone 
dies, the same inflammatory changes occur in the exterior sound portion 
and in the periosteum contiguous to the dead as have been already described 
under peripheral necrosis, and by this process the necroged piece is disjoined 
from the living. The dead portion thus imprisoned within a sheath or 
involucrum of living bone is called a sequestrum. 

While these changes are going on, if the new bone is tardily formed, a 
fracture may be readily produced on the application of a very trifling force. 


Epiphyseal Necrosis——When necrosis implicates the shaft of a bone, it 
will, however extensive, generally not pass beyond the limits of the diaph- 
ysis. When the disease is located in the epiphysis or in the articulating 
extremity of a bone, it is usually followed by the gravest consequences to 
the joint. The necrosis may affect any part of the epiphysis, central or 
peripheral, or, indeed, may destroy the entire extremity. Familiar examples 
of such general destruction are seen in hip-joint disease, in which the head 
of the femur is often totally destroyed. 


Necrosis of Flat Bones.—W hen a flat bone becomes the subject of necrosis, 
—a very common occurrence,—the dead piece is always detached as an ex- 
foliation, never invaginated or incarcerated in an involucrum of new bone. 
The manner of separation is identical in its pathological history with that of 
the same process in the long bones. 


Necrosis of Irregular Bones.—These bones, of which the best examples are 
those of the tarsus and the carpus, not being laminated, but consisting of a 
reticulation of cancelli, are most prone to ulceration, but are not exempt from 
necrosis, in which case the piece is liable to die in its totality. 


Sequestra.—A_ sequestrum is readily recognized by its peculiar appear- 
ance, it having a smooth, white, porous or worm-eaten surface, with ragged 
dentated or spiculated edges. When 
Fig. 867. such a fragment has been exposed for 
some time to the air, the color often 
changes to a dark gray or brown. 
Sequestra differ much in size, in some 
instances consisting of a small frag- 
Bae a aC inet REAR RENE eo _ ment, in others comprehending the 
sr Oe ation-snith. entire diaphysis of the bone. In form 
they are sometimes flat, sometimes 

concave, and at other times completely cylindrical. (Figs. 867 and 868.) 
The structure of a sequestrum is very hard, but brittle, and in chemical 
constitution it differs from normal bone in having a very large preponderance 
of earthy over animal matter. This disproportion between the inorganic and 
the organic components is not the same in all sequestra. When the necrosis 


| 
! 
| 
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follows an acute course, and the dead piece is quickly detached, this dispro- 
portion is very much lessened. 


Fie. 868. 


9% inches 
Cylindrical sequestrum from femur.—American Medical Museum. sy 2 I, y S~ > 


There are two peculiarities possessed by a sequestrum which are worthy 
of notice, namely, its cribriform appearance and the irregular spines which 
project from its margin or extremity. These topographical features are not 
due, as was at one time supposed, to erosion from contact with the pus in 
which the dead bone is bathed. Any influence of this kind, if it operates 
at all, must be very insignificant. We must seek for the true explanation in 
the irregular proliferation of the granulation tissue which separates the dead 
from the living bone. The same condition may be noticed in the irregular 
indentations which are left in the soft parts after the separation of a slough. 
It is this intercalation between the living and the dead osseous tissue, to- 
gether with the penetration of the granulations into the foramina of the 
sequestrum, which often so obstinately resists the traction efforts made by 
the surgeon to remove the necrosed part. 

The manner in which the spontaneous extrusion of a sequestrum can take 
place has also formed the subject of much speculation. I have seen a con- 
siderable portion of the shaft of the femur protruding to the extent of three 
inches externally, which had become almost black from its long exposure 
to the air. In time, I doubt not, the entire piece would have escaped with- 
out any assistance from the surgeon. Hippocrates thought that the seques- 
trum was pushed forward by a fleshy membrane (granulations) which grew 
underneath ; Swieten referred the movement to the pulsation of the arteries ; 
while others, and among them Bell, attributed the change of position to the 
pus and the growing granulations. If to the latter we add the jars to which 
the limb is exposed, we have doubtless the most rational explanation of the 
process. In one instance of spontaneous extrusion of a sequestrum the 
popliteal artery was pierced, and a fatal hemorrhage followed. 

In rare instances a sequestrum may become encased or encysted within 
a wall of new or living bone, and remain quiescent for a long time. Broca 
mentions two cases of this kind, in one of which the necrosed piece was 
incarcerated for fifty-three years. 

Provisions for repair—W hen a considerable part of a cylindrical bone, or 
the entire bone, becomes the subject of necrosis as a result of periostitis or 
osteomyelitis, the osteogenetic function of the periosteum, and, when the death 
is not total, that of the external lamelle of the bone, and perhaps, in some 
cases, the endosteum, become exceedingly active. A new deposition of osse- 
_ ous matter or callus takes place on the outer surface, until the shaft may 
acquire an extraordinary thickness, the remains of the old shaft lying in the 
centre as a sequestrum. (Fig. 869.) The new bone thus formed is often gran- 
ular (Fig. 870), or rough and nodulated. (Fig. 871.) The activity of the 
periosteum in the work of providing a new bone, or strengthening the walls 
of one partially destroyed, cannot now be doubted. In this way the entire 
shaft of a long bone may be restored. The vacuum remaining after the 
removal of a central sequestrum is filled up by granulation tissue, which 
subsequently ossifies, the activity of the periosteum is at once sensibly 
diminished, irregularities over the surface of the bone are rounded away, 
and in time the medullary canal is probably measurably reformed. When 
the epiphysis is attacked with necrosis, as occasionally occurs in young scrof- 
ulous subjects, this power of restoration is lost. 

In order to provide for the discharge of the pus, and also to offer a way 
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of escape for the dead parts, another remarkable provision is the formation, at 
points where the periosteum is deficient, of openings through the outer wall 


Fic. 869. Fig. 870. Fie. 871. 
; Fia. 872. 


Sequestrum formed by the en- Extra-granular de- Nodulated deposition of Necrosis 
tire diaphysis of the tibia sur- position of bone in ne- callus in necrosis of the shaft of the tibia 
rounded by new bone.—From a _crosis of the humerus. of the tibia.—From a speci- with cloace, 
specimen in re pase of the —American Medlcal men in the museum of the —Smith. 
University of Pennsylvania. Museum, iversity of P ylvania. 

y sf nf ce dy geg remy? ennsylva 


of the bone, called cloace. (Figs. 872 and 873.) These are not always present, 
in which case the products of inflammation can only be removed by absorption. 
A very curious tubular sequestrum sometimes follows 
amputation, the dead bone being situated between two 
tubes of living bone. (Fig. 874.) I have removed these 
peculiar cylinders when they have extended several inches 
up the shaft of the bone. I think that they are most fre- 
quently met with after amputation 

Fia. 874. for gunshot injuries of the bone. Oc- 
casionally the end of the bone pos- 
sessing such a sequestrum is large 
and bulbous, the granulations from the 
medullary membrane having spread 
over the extremity and become ossi- 
fied. The rationale of the formation of 
these sequestra is somewhat obscure. 
The portion of bone which dies is the 
inner layer,—the part more especially 
nourished by the endosteum. It would 
seem probable that any cause which 
would destroy the inner lamella would 
ss destroy the medullary membrane also, 
Necrosis of the tibia, with Tubular sequestrum in which case no inner cylinder of new 
feec a cae anit: = Smputatice  ““* bone could be constructed. Markos 
thinks that these sequestra depend 

upon some injury to the nutritious artery, inasmuch as this vessel is destined 
for the supply of the medullary tissue. Such an accident would temporarily 


Fia. 873. 
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interrupt the flow of blood to that structure, during which time the inner 
lamelle would perish before the circulation could be sufficiently established 
through the branches of the periosteum. This explanation, in my judgment, 
is the most satisfactory one which has been given. The necrosis often pro- 
gresses so quietly and produces so little local disturbance that it may exist 
for a considerable time without being suspected. 

Ring Sequestra—Another kind of sequestrum is the ring: this is frequently 
seen at the end of a bone after amputation. 


Symproms.—The symptoms indicative of necrosis are such as belong to 
inflammation. There is local tenderness, followed by deep-seated throbbing 
or gnawing pains, which are characterized by marked evening exacerba- 
tions; the skin may remain for a long time unaffected, though frequently 
it becomes cedematous, glossy, and of a dark-red color. These phenomena 
may continue for a short time and then subside, leaving only a somewhat 
supersensitive condition of the limb when it is jarred, or when some unusual 
exercise has been taken or the feet have been exposed to cold and dampness. 
This period of quiet is liable at any moment to be interrupted by a recur- 
rence of the inflammatory symptoms. The pain again increases, the skin 
becomes inflamed and swollen, the nights are passed in restlessness, and not 
unfrequently the patient suffers from slight fever. These are the ordinary 
signs of osteitis, and while they are not invariably followed by necrosis, 
they nevertheless point very strongly in that direction, especially if the 
bone is a cylindrical one. If, however, after a preliminary period of such 
suffering, induration and thickening of the parts take place and abscesses 
form in the superincumbent soft parts, ending in sinuses which refuse to 
heal, and through which unhealthy granulations crop out having an um- 
bilicated or a papillary form, all obscurity is removed, particularly if, on 
passing a probe along one of these fistulous tracks, the instrument comes 
in contact with denuded bone. 

In central necrosis, when ulcerated openings or cloace exist, the probe 
can be conducted through the peripheral portion of the shaft and be brought 
directly against the interior sequestrum. The pus first discharged may be 
healthy in appearance, being the result of an extension of the inflammation 
to the soft tissues, and therefore partaking of the nature of an ordinary ab- 
scess, but subsequently the discharges become sanious and watery, and emit 
an offensive odor, indicating that they originate in the bone and find their 
way out through the cloace and sinuses to the surface. The inflammation 
which extends to the soft parts covering a necrosed bone soon glues together 
the different planes of tissues, inducing both atrophy and fatty metamorphosis 
of the muscles. When the suppuration is free, or even when only moderate 
and prolonged, the general health begins to fail. There is a marked loss of 
strength and fiesh, the appetite fails, the face loses its color and wears an 
anxious expression, and often towards the close of the day the palms of the 
hands and the soles of the feet become hot, followed by a marked acceleration 
of the pulse. 

Proenosis.—Any opinion as to the future termination of a case of necrosis, 
to be valuable, must be based on a variety of considerations. If the patient 
is young and possesses a good constitution, if the disease is confined to a 
single bone, is not too extensive, and is not too deeply situated, a favorable 
result may be reasonably anticipated. The particular bone involved must 
not be overlooked. Necrosis of the femur is much more serious than the 
same disease in the tibia, and necrosis of the bones of the cranium or of the 
pelvis is more dangerous than either. 

When the articulating extremity of a bone is attacked, the risk to life and 
to limb is much increased. Adults and aged persons are less likely to recover 
from the effects of necrosis than the young. Indeed, every case of necrosis 
is environed with so many possibilities of evil, that. the surgeon cannot feel 
otherwise than anxious about the issue. 
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Hvil Effects —The dangers which threaten a patient affected with this dis- 
ease are multiform. If in the bones of the skull, meningitis or intra-cranial 
abscess is liable to occur. If in the head of the femur, the disease may 
involve the ilium and extend into the pelvis, causing destructive abscesses in 
the latter cavity. A dead fragment of bone may lie in or may penetrate an 
epiphysis, and, entering the cavity of a joint, be followed by anchylosis or by 
the loss of the limb. A sequestrum, in its extension by natural processes, is 
liable to come in contact with a great blood-vessel, and, by exciting ulceration 
in its coats, give rise to fatal hemorrhage. This has happened in a number 
of instances. To these may be added those structural waxy and fatty changes 
which are provoked in internal organs, especially the kidneys, by long-con- 
tinued suppuration, and the liability to pyeemia, erysipelas, and, if constitu- 
tionally disposed, to tuberculosis of the lungs. 

TREATMENT.—There are two general objects to be had in view in the treat- 
ment of a case of necrosis, namely, to moderate the intensity of the prelimi- 
nary osteitis and of the pain, and to remove the sequestrum. 

The first is accomplished by elevating the limb, by local depletion and 
the use either of anodyne lotions or warm poultices, as may best comport 
with the sensation of the patient, and by the exhibition of opiates to relieve 
pain; a blister applied directly over the diseased part is often followed by 
the greatest benefit. When the disease has a syphilitic or a rheumatic 
origin, great benefit will be derived from the use of full doses of the iodide 
of potash, and in strumous cases from the administration of cod-liver oil and 
the iodide of iron. A mixture consisting of three parts of the tincture of 
iodine and one part of laudanum, freely applied over the diseased part twice 
a day, will be found to produce a good effect. The bowels must be regulated, 
and the diet consist of nutritious but unirritating articles of food. Whenever 
fluctuation is discovered, or even before, when there are sufficient reasons for 
believing in the presence of deep-seated pus, whether under an aponeurosis 
or beneath the periosteum, an opening should be made for its escape. The 
suffering from these confined collections is often intense, and in delicate or 
irritable constitutions even dangerous. When the inflammation is limited 
to the external lamellae of the bone, by making an early opening we not 
only alleviate the violent pain, but also limit the spread of the disease. 
These incisions should be made, when carried through the periosteum, in 
the longitudinal axis of the bone, in order to furnish a free escape for the pus. 

Removal of the Sequestrum.—As long as the dead bone remains, the suppura- 
tion and the sinuses will continue. Its removal, therefore, becomes a matter 
of great importance, and yet, save in one or two exceptional cases, there can 
be no justification for interference, with a view to its extraction, until nature 
has effected its separation from the living bone. If there is any one practice 
whose propriety is more strongly established than that of any other in bone 
surgery, it is the abstinence from all cutting operations antecedent to this 
separation. The surgeon may have to wait many months, perhaps years; 
but time does not alter the law. How to determine the time for inter- 
ference is not a difficult task. A probe, or, what is better, a director, should 
be carried through one of the sinuses in the bone until the sequestrum is 
reached, when by firmly pressing upon the piece its mobility can be ascer- 
tained, or by tapping it with the instrument the hollow sound which in- 
dicates its detachment may be heard. 

Sequestrotomy.—If the sequestrum on the application of these tests is found 
to be loose, its extraction cannot be too soon accomplished. When free bleeding 
is anticipated, a tourniquet may be placed upon the limb above, or Esmarch’s 
elastic roller may be applied. The incisions through the soft parts must be 
planned so as to avoid injuring important vessels and nerves or dividing 
muscles, and should be ample, in order that the bone may be properly ex- 
posed. In many cases it will be useful to insert a director through one of the 
sinuses leading most directly into the bone, as a guide for the knife. 

Having reached the bone, the next step in cases of central necrosis is to 
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cut away the involucrum or new wall of bone in which the sequestrum is 
encased. ‘This is readily done by the chisel and hammer (Figs. 875, 876, 
877, 878), or, when two or more 
cloace are favorably situated, by 
dividing the intervening bridges 
of bone with strong cutting pliers 
(Figs. 879, 880) and opening them 
into one another, when the seques- 
trum being exposed can be seized 
with a pair of strong bone forceps 
(Figs. 881, 882, 883) and with- 
drawn. 


Fig. 876. 


Fie. 875, Fia. 877. 


Fia. 879. 
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Bone pliers. 
Different forms of bone chisels. Hammer. 


Sometimes the sequestrum is wedged in between the irregularities of 
the living bone, or is pinned by osseous spines running into the orifices 
or depressions upon its surface, in Fic, 888 
which event an advantage may a 
be gained by slipping a lever or 
elevator (Fig. 884) under one of 
its edges, and prying it out of 
the bed in which it is locked. 

When the opening in the involu- 
crum is too small for the extrac- 
tion of the dead bone, the latter 
may be cut in twain by the pliers, 
and each half removed separately. 

Dr. Garretson, of this city, has 
introduced into the practice of 
surgery a dental engine, which 
is not only admirably suited for 
many operations on the bones, 
but the applications of which are 
almost unlimited. 

The engine resembles an or- 
dinary pedal lathe, having a fly- 
wheel, a driving-pulley, and a 
cord extending between the two 
in order to communicate a re- 
volving velocity to a movable 
arm, which consists of a flexible 
shaft of wire, inclosed in a pliable 
sheath, on the free end of which 
is a mandrel for the reception of 
the instruments to be used. (Fig. 885.) Into the flexible arm can be fitted 
drills (Fig. 886) of different sizes, a trephine (Fig. 887), a circular saw (Fig. 


Fie, 884, 


Different forms of bone forceps. Lever. 
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888), a circular knife (Fig. 889), and burrs for reaming out the cavity of a bone 
(Fig. 890). 
Fig. 885. Fia. 887. 


S| — Fra. 886. 
& 


i 


Drills of different sizes. 


» fi f th 
Two views of the circular knife. Oa ; 


There are three forms of the surgical engine. 
Two of these are by 8. S. White, one of which 
can be attached to a table and worked by the 
hand of an assistant, and the other rests on 
the floor and is driven by the foot. (Fig. 885.) 
The arm in both is a continuous piece, is flex- 

| ible, and can be worked in every 
possible direction. The third en- 
gine is one constructed by Dr. 
Bonwill, and is represented in 
Fig. 891. The arm is made up 
of two solid rods of metal, and 
the power is transmitted direct 
to the tool or instrument. All 
of these engines are capable of 
doing what is claimed for them 
by their makers, but which of 
itd ag oar aepamireaG the three can justly lay claim to 

ge bre aati ieee superiority I i oe ’ adoae 
to decide. There are other modifications of the engine, but the three just 
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mentioned appear to be the most valuable. The rapid revolving power of 
these engines, numbering from fifteen hundred to five thousand revolutions 
per minute, and their 

capacity to carry a drill Fig, 891. 

the size of a cambric 
needle, or a knife or saw 
ten and a half inches 
in diameter, enable the 
surgeon to divide tis- 
sues with comparatively 
little pain. Dr. Albert 
H. Smith, of this city, 
has used the engine 
with the greatest satis- 
faction for denuding the soft parts in 
operations on the vagina. 

After removing all the dead bone, which 
can be determined by introducing a finger 
into the cavity, when the soft velvety feel 
of the granulation tissue on all sides will 
sufficiently declare the fact, a piece of lint 
moistened with carbolic acid and sweet 
oil should be gently introduced into the 
bone, and allowed to remain between the 
lips of the external wound, in order to pre- 
vent quick union of the latter, since, by 
such healing, the discharges would be im- 

risoned and abscesses would again form. 

f after the removal of the tourniquet or 
Esmarch’s bandage the hemorrhage should 
be profuse and continuous, the flow may 
be controlled by packing the cavity of 
the bone with strips of lint. The parts 
are now to be covered with a warm-water 
dressing, or one of lead-water and lauda- 
num, and the entire limb enveloped in a 
roller bandage. In the course of twenty- 
four hours the bandage may be removed, 
and either the warm-water dressing re- 
newed or the parts covered with a soft 
flaxseed-meal poultice. As soon as the lint 
is loosened by the discharges it must be 
removed from the bone, and the cavity of 
the latter washed out by throwing in a 
gentle stream of a solution of the perman- 
ganate of potash or a very weak solution 
of iodine. 

After the removal of the sequestrum, €&€ : 
the involucrum soon begins to contract, Bonwill’s surgical engine. 
the interior granulations undergo ossifica- 
tion, and at length the cavity is filled by callus, until, as in the case of repair 
after fracture, the bone becomes a mass of compact tissue. This new bone 
subsequently is measurably absorbed, and an attempt is made to reform the 
medullary canal. How perfectly this is done we do not yet fully know. 
The wound in the soft parts also heals by granulation, and the cure may be 
considered complete. 

When necrosis affects the bones of the cranium, there is often a per- 
sistent indisposition in the disease to become limited or to establish a line of 
demarkation. It continues assiduously to invade the contiguous portions of 
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the osseous tissue. If, after waiting for a reasonable length of time, the ne- 
crosed piece does not begin to loosen, it will be better to expose the bone, 
and by a careful use of the engine and a fine saw, or by the chisel, to cut 
away the piece beyond the limits of the diseased structure. The danger 
of long-continued delay is the probability of intra-cranial abscess, or of 
meningitis. 

Should a vessel be wounded by the sequestrum in the natural efforts for 
its expulsion, the parts must be laid open freely and the vessel searched for 
and tied; in the event of the principal artery being torn, amputation will 
offer the best prospect of recovery. 


Rachitis. 


Rickets, from the Greek word faye, signifying a spine or a ridge, is the 
name very improperly given to a peculiar disturbance in the nutrition of 
the bones, which consists in an abnormal increase of the cartilaginous and 
transition substance of the osseous tissue, the lime salts at the same time being 
deficient in quantity. This affection belongs to childhood, and was at one 
time called the English disease. Though allusions have been made to this 
morbid change of the bones by Hippocrates, Galen, Celsus, and other ancient 
writers, yet it is to the English that the profession is chiefly indebted for a 
more exact knowledge of the disease. Until the time of Levacher,* rickets 
and mollities ossium were regarded as the same affection. The distine- 
tion between the two has been very lucidly established by the labors of 
Virchow. 

The disease is frequently met with in Great Britain and on the Continent, 
rarely in the United States. In London, according to Jenner, it is very com- 
mon among the children of the poor. At the Hospital for Sick Children in that 
city, 2.36 per cent. of the inmates exhibited signs of rickets,+ while among those 
under two years of age it prevailed to the extent of 30.3 per cent. Ritche, 
in his clinical observations on this disease among the children of Manchester, 
gives the same percentage,—that is, 219 rickety out of 728 out-patients. 
This varies very little from the statistics of the general clinic at Prague,t 
which furnish 504 cases of the disease among 1623 children under five years 
of age. The same author states that in Berlin, of 4715 patients under five 
years of age observed, 650 suffered from rickets, or about 13.8 per cent. At 
the Almshouse, Philadelphia, according to Dr. John S. Parry,§ 25 per cent. of 
all the inmates of the children’s department exhibited signs of this disease, 
which is about the same proportion as that given by Knettner for all the 
children of Dresden. I am satisfied, from observations which have been 
recently made, that the estimate of Dr. Parry was entirely too high. Dr. 
Hunter, who has examined carefully the same field, found 6 cases of rickets 
among 99 white, and 6 cases among 36 colored children, or only 12 cases of 
the disease in a total of 135 children,—8.08 per cent. 

Rickets may occur during foetal existence, or at any period between birth 
and the fifth year of life. It is seldom seen as late as puberty. The largest 
number of cases are met with between the first and second years of infancy. 
Of 346 cases of the disease examined by Guérin, 98 occurred during the first 
and 176 during the second year. Only 5 cases were noted after the sixth 
year. Among the whole number, 3 were examples of fcetal rickets. The 
statistics of Ritche, comprising 219 cases, furnish 65 instances of the affec- 
tion during the last six months of the first year, and 109 between the first 
and the second year. From the fourth to the fifth year only 4 cases were 
observed, and none at a later period. Von Rittershain, in 521 children affected 
by the disease, found that 329 of them were between six and twenty-four 
months old. 

* Traité du Rachitis, 1772. + Gee on Rickets. 


Solomon, in Ziemssen’s Cyclopedia, vol. xvi. p. 71. 
American Journal of the Medical Sciences, January and April, 1872. 
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Sex.—On this point there is some discrepancy between different statis- 
ticians. The ageregate summary of the observations made by Guérin, 
Bruenniche, Ritche, and Von Rittershain would make the sexes nearly 
alike in their liability to this affection,—that is, there were 436 males against 
484 females in 920 cases of the disease. 

In striking contrast with this comparison are the results obtained by 
Dufour and Mayolin, in which, according to the first-named writer, the 
number of girls suffering from rickets was found to be fifteen times as great, 
and according to the second, twenty times as great, as that of boys similarly 
affected. 

CausEs.—The causes which operate to produce rickets are not certainly 
known. They are probably, in most instances, of a general character, as may 
be inferred from the early appearance of the disease, and from the number of 
bones which are simultaneously affected. The influence of hereditary condi- 
tions transmitted, especially on the maternal side, has been invoked by authors 
in explanation of this affection, especially tuberculosis and syphilis. The mul- 
tiform constitutional defects which are transmitted from parents laboring 
under tubercular disease render it probable that, occasionally, such a dys- 
crasia may be influential, by vitiating the nutrition of the fcetus, in devel- 
oping the disease ; but examples of this kind are so rare that they must be 
deemed exceptional; and as to a syphilitic rachitis, I have never seen any- 
thing which would in the least tend to corroborate the existence of such an 
affection of the osseous tissue, though it is stated by Wagner and others that 
such appearances are sometimes present. 

From some observations which I have made, but which as yet are too 
crude to admit of a formal presentation, I am disposed to think that ulti- 
mately the predetermining vice will be found to originate in the cells of the 
medulla. 

Food.—Whatever may be the predisposing or underlying conditions of 
rachitis, there can be no doubt that a powerfully determining influence is to 
be found in the combined operations of imperfect food and of damp, badly- 
lighted, and imperfectly-ventilated dwellings. On this point there is little 
difference of opinion among writers. 

In what this imperfection of food consists has not been definitely deter- 
mined. It cannot be from the early weaning of infants, or from the use of 
artificial articles of nourishment, as it is well known that the children of 
many German mothers, who nurse at the breast for a long time, supply at 
least as many examples of rickets as are found among those fed in a dif- 
ferent way, and, according to Billroth, the disease occurs with about equal 
frequency in all classes of society. 

The experiments which have been made on lower animals, by confining 
them to an exclusive kind of food, or to a diet in which the lime salts were 
largely absent, have yielded only negative results. As the essence of rachitis 
consists in an inordinate excitation of the normal or bone-forming process, 
the influence of any agents capable of unduly stimulating osteoplastic activity 
would conduce to the morbid condition under consideration. . 

If the experiments of Wagner and Heitzmann prove to be reliable, we have 
in phosphorus and in lactic acid irritants which cause an extraordinary pro- 
liferation of cartilage-cells and of transition substance, and if to this be added 
a deficiency of salts concerned in calcification, we have apparently the con- 
ditions requisite for the disease. The power of lactic acid to attack the in- 
organic constituents of bone is unquestionably great, and its abundant pres- 
ence in the intestinal canal of children suffering from disturbed digestion is 
equally clear, but its alleged power of osteoplastic stimulation is against 
many analogies. 

Patnotogy.—The changes which take place in the skeleton of rachitic 
subjects affect the long, the flat, and the irregular bones. These become 
enlarged, thickened, softened, and deformed by curvatures. This enlarge- 
ment is partially noticeable at the epiphyses, which, by their increased size 
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and the lateral bulging of the soft redundant cartilages between the diaph- 
yses and the epiphyses, caused by muscular contraction, give rise to the term 
articuli duplicati, or double-jointed. 

In the early stage of the disease all parts of the bone—periosteal, medul- 
lary, cortical, and cancellated—are found to be greatly congested, deeply 
reddened, and filled with a gelatinous transudation. The changes are more 
distinctly noticed at the epiphyses than in the diaphyses. Instead of the 
regular stages and distinct boundaries observed in the normal development 
of bone, there is a singular disorderly commingling of the exaggerated car- 
tilage proliferation and transition substance, with calcification. The car- 
tilage-cells, stimulated to excessive multiplication, are transformed, some into 
bone-corpuscles, some into medullary cells, and others into connective-tissue 
forms. 

The same process is in active operation in the deep periosteal layers, the 
material accumulating to such a degree as to add much to the thickness of 
the shaft. The effect of these changes is to soften and separate the cortical 
lamelle and enlarge the spaces of the cancelli until the bone becomes so soft, 
spongy, and pumice-like that it may be bent, indented, or misshapen in vari- 
ous ways by pressure, or by muscular contraction. Rokitansky has also 
shown that the product resulting from boiling rickety bones is unlike the 
chondrin or other animal matter of sound osscous tissue. 

With these alterations there are simultaneous ones affecting the inorganic 
components of the bone. In the normal long bones of children, the earthy 
constituents make from 63 to 67 per cent. of the total bulk, and the animal 
or organic from 33 to 37 per cent. 

In an analysis of a rickety scapula and humerus, given by Rokitansky, 
from Ragsky, the inorganic constituents amounted to only 18.88, and the 
organic to 81.12, a loss in the first, and in the other a gain. In a mean of 
seven analyses made by Friedleben of rickety ribs, the inorganic constituents 
amounted to 37.19 and the organic to 62.91. 

In addition to the morbid changes in the bones, the internal and other 
organs undergo important structural alterations. The spleen becomes hyper- 
trophied ; the lungs are attacked by catarrhal, pneumonic, or tubercular dis- 
ease; the bronchial and the mesenteric glands are enlarged; the intestinal 
glands are involved, and, as a result of disordered nutrition and the conse- 
quent emaciation, the muscles waste and lose their color; the liver becomes 
somewhat enlarged and fatty; and, in some instances, the ventricles of the 
brain are found filled with serum, and the brain itself cedematous. 

Symproms.—The commencement of rickets is usually so devoid of all prom- 
inent or distinctive symptoms that the true nature of the malady may 
remain for some time unobserved. Ordinarily, however, the complaint is 
inaugurated by some disturbance of the digestive organs, indicated by flatu- 
lent distention of the intestines, and by a tumid abdomen, diarrhoea, sour 
eructations, and unnatural perspirations. To this last-named symptom, 
occurring at night and about the head, Jenner* attached considerable im- 
portance, as being diagnostic of the disease. The child becomes dull and 
spiritless, ceases its accustomed plays, is indisposed to all movement, sleeps 
fitfully, complains when the limbs are pressed, and at length sits with the 
spine bent and with the head sunk down between the shoulders. This position, 
together with the disproportion existing between the size of the head and that 
of the face, gives to the former an unreal magnitude, and confers an expres- 
sion of thoughtfulness and maturity to the latter altogether foreign to the age 
of childhood. With the intestinal disturbances the dentition is retarded or 
arrested, or, if the teeth have already passed through the gums, they often 
begin to decay and loosen; the bones swell, especially the epiphyseal extremi- 
ties of the long bones, at the wrist, elbow, and knee, which, from their. ex- 
posed positions, become markedly prominent. The structural changes having 
advanced sufficiently far to diminish the natural resistance of the bones, the 


* St. Bartholomew’s Hospital Reports, 1868. 
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latter undergo various distortions, as the result of the weight of the body 
or of muscular action. The lower extremities curve outward, and, if the child 
is old enough to walk, the gait is waddling and unsteady ; the upper extrem- 
ities become bent forward; the sides of the chest, pressed by the scapular 
and humeral muscles, are flattened, 

and, in consequence of the soft, un- Fia. 892. 

resisting nature of the cartilages Tj 
at the anterior extremities of the 
ribs, the sternum is forced forward, 
giving an unnatural prominence to 
the breast (pectus gallinaceum, or 
chicken-breasted), the rationale of 
which has been particularly de- 
scribed by Shaw.* This deformed 
condition of the thorax, by which 
the pulmonary chambers are en- 
croached upon, the lungs displaced, 
and the nerves subjected to irrita- 
tion, as in Pott’s disease of the spine, 
has much to do with inducing lung 
complications. 

Deformities of the pelvis may like- 
wise ensue, and will vary in their 
character according to the manner 
in which the pressure is applied to 
the bones, whether by sitting or by 
creeping. If in the former way, the 
mobility of the sacro-iliac junction 
will allow the sacrum to be forced 
forward, thereby diminishing the 
antero-posterior diameter of the 
pelvis; and if in the latter way, by 
a general sinking of the entire sa- 
crum towards the anterior bound- 
aries of the pelvis, and an undue 
projection of the posterior borders 
of the innominate bones. (Fig. 892.) 
These deformities in the female 
may seriously affect the mechanism 
of labor in after-years. 

The deformities which occur in 
the course of the spinal column, 
depending on the rachitic changes 
in the intervertebral and epiphy- 
seal cartilages, as well as in the 
bodies of the vertebree, are gener- 
ally expressed by magnifying the 
natural antero-posterior curvatures. 
Lateral and rotary curvatures are 
occasionally witnessed, and are to 
some extent caused by the child’s 
habit of twisting the body in order 
to see objects to one side or behind. 
Green-stick fractures of the long 
bones are often produced as a re- Rachitic skeleton in the museum of the University of 
sult of the disease. ig arn 

In the cranium, the fontanelles remain open, and the sutures continue un- 
closed, which, with the continued enlargement of the anterior and posterior 


* On Distortions of the Spine and Chest, 1823. 
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portions of the head, gives to the skull a fictitious magnitude. Another very 
remarkable change is noticed in the occipital bone, to which the name of 
craniotabes has been given. The bone at certain points diminishes in thick- 
ness until finally it may at these localities entirely disappear, leaving only 
the pericranium and the membranes of the brain as a covering to the latter. 
This condition Dr. Jacobi refers to the combined effects of the weight of the 
child’s head upon the pillow and that of the brain within acting on the 
softened tissue of the bone and gradually causing its removal. 

There is in rachitis an arrest in the development of the entire skeleton, 
which, as has been shown by Humphrey,* is most apparent in the bones of 
the lower limbs, particularly the femurs. 

To the symptoms already detailed may be added the occasional presence 
of laryngeal spasm. 

There is a mild form of rickets in which neither the constitution at large 
nor the bones are extensively involved. The disease consists mainly in the 
want of general vigor. The child, though slow in walking, is rarely unable 
to stand upon his feet; the bones of the leg are bowed externally, and the 

gait is waddling. The epiphyses of the bones at the knees, 
Fia. 893. wrists, and elbows are not enlarged, though the front of 
« \ the chest may be prominent,—“ chicken-breasted.” The dis- 


ease is rarely fatal, and is frequently met with among the 
poorer classes of a city population. Negro children appear 
to suffer most. The curves in the bones often remain per- 
manent through life. (Fig. 893.) 

Proanosis.—When the disease, commencing about the 
second year or later, is confined to two or three bones, and 
when the nutrition is not too profoundly disturbed and the 
case tends to pursue a chronic course, the prognosis, as 
regards the life of the child, is not altogether unfavorable 
though few recover altogether from the deformities entailed 
by the disease. The practitioner must not be deceived by 
those remissions which not unfrequently take place in the 
course of rachitis, and during which intervals the general 
health of the child rallies for a time. These are usually 
deceptive calms, which will be followed by a return of the 
former symptoms, and not unfrequently in an intensified 
degree. When an auspicious change does set in and con- 
valescence becomes assured, the gastro-intestinal symptoms 
subside, the abdomen becomes soft and less distended, the 
fa a tibia and ~~ dentition advances in a natural manner, the emaciation is 

. pect ° ae Uieties 
men in the College arrested, the swollen epiphyses diminish, the bones grow 
cp "abnormally solid and heavy by a large deposition of the 
lime salts, and finally, after a lapse of years, the patient 
is restored to health. 

In the majority of instances, unfortunately, the disease does not run so 
favorable a course: the little sufferer continues to emaciate; the discharges 
from the bowels become more thin, watery, and offensive; the tympanitis 
increases; fever is constant; the urine becomes scanty, and the patient 
perishes either from sheer exhaustion, or from bronchial or intestinal catarrh, 
or sometimes the fatal termination is hastened by the occurrence of some 
of the exanthemata. 

The diagnosis of rachitis is not difficult when once that disease is estab- 
lished. The affection with which it has been confounded is osteomalacia. 
The points of distinction will be noticed under the last-named disease. 

TREATMENT.—In the management of a case of rickets, attention should be 
given, first, to the hygienic conditions by which the patient is surrounded. 
The importance of securing a situation free from dampness, with abundance 
of fresh air and sunlight, is so apparent as to require no arguments for its 


* Medico-Chirurgical Transactions, 1862. 
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enforcement. The character and the quality of the food are next to be care- 
fully examined. Of course, if the child is under one year of age, there can 
be no nourishment so well adapted for its use as the maternal milk ; but if the 
mother is feeble and out of health, if she labors under any constitutional vice, 
—tubercular, strumous, or syphilitic,—or if the supply of milk is insufficient 
to meet the demands of the infant, a healthy wet-nurse should be provided, 
or, if this is out of the question, the child must be supported on properly 
diluted cow’s milk. Different kinds of artificial nourishment can be employed, 
such as condensed milk, and other forms of infant food. 

When the child is ten or twelve months old and the mother’s supply of 
milk is not abundant, the deficiency may be supplemented by a little animal 
broth. In children still more advanced in years, and in whom the teeth are 
present, considerable license may be allowed in the variety of the aliment: 
fresh beef grated into a pulp, salt ham, farina, a little potato, and fruits, such 
as strawberries, blackberries, and ripe peaches, may often be used with 
decided advantage. 

The medicinal agents must be administered with a view to meet special 
indications. Among the most prominent of these is the disordered state of 
the digestive organs, to meet which, and possibly to supply the calcareous de- 
fect, lime may be given in some form most readily accepted by the system. 
Lime-water, exhibited in the milk or alone, answers every purpose. ‘To aid 
the stomach in the preparation of the food for absorption, pepsin will be 
found useful, and, when not rejected, cod-liver oil is capable of accomplishing 
much good by its alterative and nutrient properties, thus checking the rapid 
waste of the adipose tissue. To restrain the bowels, and to maintain the 
structure of the blood, the tincture of the chloride of iron, or, if a more as- 
tringent preparation be demanded, the liquor ferri pernitratis, may be given ; 
for the same object, minute doses of Dover’s powder may become necessary. 
Other tonics, such as quinia, cinchona, gentian, and quassia, are occasionally 
required. 

As an adjuvant to the treatment, salt bathing, with frictions by means of 
rough towels, will be found to do good. The temperature of the bath must 
be regulated by the vigor of the patient. It is most prudent to commence 
with one moderately warm, and gradually reduce the temperature to the 
point which will not be followed by chilliness, or from which the little one 
will quickly react. When the weather is changeable or cool, the body should 
be carefully protected by flannel and other clothing. 

To prevent curvatures of the bones, particularly in those of the arm or the 
leg, some benefit may be derived from a light plaster dressing applied with 
little pressure to the different sections of the limb, not including the articu- 
lations. When this is not deemed feasible, the child can be laid upon its back 
on a mattress, or on a water- or an air-bed fitted to a little wagon, and in 
this way be drawn about during favorable weather in the open air. As the 
disease improves and the bones become more firm, the curves are frequently 
lessened by the action of the muscles, and should this not follow, a great 
amount of correction can be effected by properly-constructed instruments, 
and by elastic bands. Suspension by the head for a few minutes twice a day 
will materially straighten any spinal curvatures which have been formed, and 
after a few such suspensions the advantage gained can be preserved by a 
gypsum roller applied to the trunk over a neatly-fitting flannel shirt. (See 
treatment of Pott’s disease, vol. ii.) 

The cases of bone curvature requiring drilling and fracture are quite 
exceptional. 


Osteomalacia. 


Osteomalacia is the name given to a disease affecting the bones of adults, 
which is characterized by the disappearance of the lime salts or earthy con- 
stituents, and the subsequent softening and even liquefaction of the organic 
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portion of the osseous tissue. This singular affection is also known under 
the names of malacosteon and mollities ossium. 

By the older writers, osteomalacia and rickets were regarded as identical, 
or, at least, very closely allied diseases. Their dissimilarity, both in chemical 
and in other structural changes, first indicated by Levacher, has been amply 
confirmed by the observations of Lobstein, and by those ofa later date, made 
by a number of English, German, and French writers. 

In osteomalacia the bones are not only soft and flexible, but they are rela- 
tively lighter than normal bones. The disease may be confined to a single 
bone, to one or several points of the same bone, or it may attack the entire 
skeleton. The vertebri, ribs, and pelvic pieces are the bones most commonly 
attacked, whilst those forming the head and face rarely suffer. The de- 
formities which follow, though resembling in many respects those of rickets, 
yet possess several material points of dissimilarity. For example, the trans- 
verse diameters of the pelvis are greatly contracted, and the pubic sym- 
physis rendered very prominent, by the pressure of the thigh-bones, whereas 
in rickets it is more commonly the antero-posterior dimensions of the pelvis 
which suffer. 

In the latter affection, when the sternum is displaced, it is, as a rule, pushed 
forward, while in malacosteon it is as likely to be retracted. Charcot has 
noticed* singular changes wrought in the ungual phalanges of the hand 
by osteomalacia, these parts of the fingers becoming very flat, and bending 
unusually far backward, the result, no doubt, of the efforts made by the 
patient with the terminal phalanges to support or to raise the body while in 
the sitting posture. When the skeleton has been generally implicated, the 
most singular distortions and postures have followed, as in the case of the 
Marquis d’Armagnac, recorded by Duverney, or the still more remarkable 
one communicated by Morand, that of Elizabeth Querian, afterwards Madame 
Supiot, who died a victim to the disease in 1752. In this woman the trunk 
of the body was reduced to twenty-three inches in length; the bones of the 
upper extremities had become greatly misshapen, and those of the lower ex- 
tremities, especially the femora, so softened that the feet could be readily 
placed against the sides of the head. 

CausEs.—Osteomalacia is fortunately a very rare disease. It is said that 
the valley of the Rhine furnishes the greatest number of examples of the 
affection. The causes concerned in its production are very imperfectly under- 
stood. Rickets, struma, syphilis, miasmatic emanations, rheumatism, damp- 
ness, and food defective in certain mineral substances, have all been invoked 
in explanation of the morbid change. In some few instances, as in one 
given by Dr. Omerod,} the disease seems to be hereditary. However little 
may be known on the subject of causation, there are certain conditions of sex, 
of age, and of social life which undoubtedly exercise a determining influence. 

Sex.—The number of females affected by the disease greatly outnumber the 
males. In the 47 cases of Beylard, 36 were women and 11 men. Of 131 cases 
recorded by Litzmann, 120 were females and 11 males. Durham found 132 
women and 13 men in an aggregate of 145 cases. That is to say, of the above 
323 cases of this disease, 288 were females and 35 males. Holmes$ has not 
observed so great a disproportion between the sexes as that furnished by the 
above statistics, though the number on which he bases this statement is too 
small to weigh against the general statement,—namely, 10 cases, in which 6 
were women and 4 men. 

Age.—In Beylard’s cases, the largest number (20) occurred between fifty 
and sixty ; next in order of frequency, between thirty and forty (17); only 2 
under twenty, and 3 after sixty. Of those given by Durham, the greatest 
number were found between twenty-five and thirty-five years of age. 


* Mémoire de l’Académie Royale des Sciences, 1753. 

t Jones, British Medical Journal, September, 1859. 
New York Medical Record, March, 1869, p. 25. 

¢ Holmes’s System of Surgery, vol. iii. p. 796. 
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Social state.—The influence of child-bearing also appears to act as an 
exciting cause, and may explain the predominance of the disease among 
females. In Beylard’s 36 cases, 31 had borne children. In Litzmann’s collec- 
tion of 120, 85 had been mothers. Durham found 91 of the 132 women em- 
braced in his statistics to have been attacked either during or very shortly 
after pregnancy; and Collineau, who has collected 43 cases of osteomalacia 
among females, states that 29 of this number had given birth to children. 

Food.—The testimony which has been adduced in favor of the causative 
agency of certain kinds of food in the development of malacosteon, especially 
aliment poor in the saline constituents of bone, must be regarded as of a nega- 
tive character, though, independent of experiment, the connection of the dis- 
ease with the parturient state, in which there is an increased demand for these 
salts, gives some plausibility to the theory. The examination of a number 
of bodies of insane persons, made by Dr. Herdner, would seem to imply some 
connection between mental disease and physical changes in the bones akin to 
the one under consideration. 

ParHoLocy.—W hat part is played by inflammation in producing so remark- 
able a transformation of bone as that present in malacosteon has not been 
determined. Certain it is that one of the earliest phenomena witnessed is 
that of increased vascularity of the medullary tissue. The vessels become 
excessively engorged, and frequently give way, causing apoplectic extrava- 
sation of blood-clots, which are found disseminated through the medulla, 
intermixed with fat and some new cell-elements, the exact import of which 
is unknown, but the presence of a true infiltration, such as commonly char- 
acterizes inflammation, cannot be asserted. This engorgement, at first cen- 
tral in the medullary tissue, and filling its cells with a gelatinous material, 
moves centrifugally, extending to the outer portions of the cancelli (the cells 
of which are gradually dilated), and finally passes into the Haversian vessels of 
the compact structure. Coincident with this vascular disturbance commences 
the work of decalcification, which, like the first, extends from within out- 
ward, the products passing off partly by the kidneys, in the form of oxalate 
of lime, and forming, in some instances, according to Solly, renal vesical calculi. 
The saline constituents which impart solidity to the structure are gradually 
removed, rendering the bone soft and flexible, and leaving only a frame-work 
of cartilage, which in turn disintegrates and liquefies. As lactic acid has 
been discovered in the marrow of malacosteon bones, and as this agent is 
known to have a powerful influence over the lime salts, it is not improbable 
that to it may be ascribed the disjunction of the organic and inorganic com- 
ponents of the structure. The analysis made by Lehman of four malacos- 
teon bones (two femurs and two ribs) exhibits 24.40 of earthy and 75.60 of 
animal matter in 100 parts. A number of similar analyses have been made by 
other chemists, the results varying in each case, but all going to show the 
lessened amount of the mineral salts as compared with the organic constitu- 
ents of the bone. 

The appearance presented by the medullary tissue—if such it still be— 
during the progress of these changes will depend much on the particular 
stage of the affection when the examination is made. At the commencement 
it may resemble the marrow of young bones, having a reddish or yellow tint, 
becoming straw-colored, viscid, and gelatinous as the disease -advances, or 
exhibiting a cystic degeneration, the liquid of which may fill up the cavities 
of the bone or be inclosed in numerous loculi, until finally the entire bone 
becomes expanded into a mere honey-combed shell. The thin outer lamella 
of the cortex, depending as it does for its life as well as for its renewal chiefly 
on the periosteum, will often resist for a long time the malacosteon aggression, 
though sooner or later this last barrier may yield and the entire structure 
become a sac of flexible matter. 

Changes not unlike those wrought by cancer have been noticed in mala- 
costeon bones, as in the one described by Mr. Hawkins,* which resemblance 


* Medico-Chirurgical Transactions, vol. xxiv. p. 45,— Holmes. 
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has led to a supposition that the two diseases are analogous, if not identical. 
The chemical and other mutations to which the skeleton is thus subjected, 
rendering it powerless to resist the weight of the body or the action of the 
muscles, occasion various curvatures and fractures. ‘The vertebral column 
is among the first to realize distortion, and especially the lumbar portion, 
which from its position is compelled to sustain the greatest pressure; the 
other regions are affected in order from below upward. ‘The curves are 
increased, the individual vertebre shrink, and the entire column becomes 
shorter. The ribs are bent or broken by the muscular contractions con- 
cerned in respiration, the lesions occurring, as a rule, contiguous to the 
tendinous attachments of the posterior serrati, levatores costarum, and the 
tendons of the erector spine muscles, or anteriorly in front of the great 
serrati and lesser pectoral muscles. The pelvis participates in these changes, 
undergoing alterations which materially affect the diameters of its cavity, to 
which allusion has already been made. Under the action of the same degen- 
eration the bones of the extremities and the clavicle become curved or broken, 
leaving only those of the head and face comparatively free from the general 
ruin. Notwithstanding the absence, in a great degree, of the mineral salts 
of the bone, the presence of these materials in the blood, and the tendency 
of the latter fluid to return them to the bone, are both very evident from 
the fact that the fractures which occur in the course of the disease undergo 
repair by the deposition of callus, after the manner adopted by nature in 
similar accidents of an uncomplicated kind, though neither so rapid, orderly, 
nor perfect as in the last. 

In addition to the structural alterations of the bones, the muscles early 
undergo certain alterations, characterized by multiplications of the sarcous 
nuclei, albuminoid and fatty degenerations, and other changes which indicate 
a pre-existing inflammatory disturbance. 

Symproms.—Among the earliest signs of osteomalacia is the presence of 
deep-seated, gnawing pains, resembling those of periostitis and caries. The 
pains are generally located about the pelvis, in the loins, over the chest or 
limbs, situations corresponding to the regions of the skeleton generally first 
affected, and are often intermittent, having nocturnal exacerbations, and being 
increased in severity by dull or damp states of the atmosphere. The patient 
is easily fatigued, is incapable of any prolonged exercise, and finds it difficult 
to make a full inspiration. As the bones begin to yield, the footing becomes 
uncertain and the gait unsteady. From the various deformities or curvatures 
becoming more and more pronounced, and from the frequent occurrence of 
fracture, the person becomes exceedingly helpless. The progress of the dis- 
ease is usually slow, and prone to pauses or interruptions. This is especially 
so in females, who during gestation experience the greatest suffering, and who 
after parturition, and during the interval between conceptions, manage to 
enjoy a reasonable degree of comfort. The disease does not disturb the reg- 
ularity of menstruation at those times when the function is not interrupted 
by pregnancy or nursing. The urine is not diminished in quantity, but is 
often increased, and yields an acid reaction. With regard to the chemical 
constitution of the renal and other secretions, we are in possession of no 
observations which are sufficiently numerous or systematic to warrant any 
expression of opinion. While some writers have alleged a great increase of 
the different salts of lime in the urine of malacosteon patients, other observers 
equally competent have been unable to discover any change in this particular, 
from its ordinary constitutions. The same may be said of the perspiratory 
and the salivary secretion. Dr. Bence Jones,* in a case in which the soften- 
ing of the bones was not discovered until after death, noticed in the urine a 
peculiar albuminoid principle (hydrated deutoxide of albumen), which, unlike 
ordinary albumen, was readily soluble in boiling water, and the precipitate 
of which by nitric acid was dissolved by heat, reappearing again on the 
application of cold. 


* Philosophical Transactions, vol. Ixvi. p. 55,— Holmes. 
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The duration of the disease varies from two to six years. The shortest 
period in which a fatal termination is known to have taken place was in the 
case mentioned by Schmidt, viz., in three months; and it is not uncommon for 
patients laboring under the affection to linger along for eight or ten years. 

Diaanosis.—In the commencement of malacosteon, when there exist only 
the initial pains and soreness on pressure and movement, it will be very dif- 
ficult, if not impossible, to determine the exact nature of the disorder. It 
may very naturally be referred to cold or rheumatism, but when the bones 
begin to yield there need be no uncertainty about the nature of the complaint. 
Though it offers some points of resemblance to rachitis, there are so many 
dissimilar symptoms that when these are revealed no mistake can be possible. 
The following peculiarities of the two affections, when contrasted as below, 
will make this subject clear: 


OSTEOMALACIA. RICKETS. 
A disease of adult life. A disease peculiar to children. 
Affects chiefly females. Affects males and females indifferently. 
Softening progressive, rarely becoming arrested. Softening frequently arrested and patients re- 
cover. 
Attended with severe pains. Absence of pain. 
Depressions in the occipital bone, or craniotabes. | Without any such depressions. 
Absence of epiphyseal swelling. Epiphyseal swellings. 
Fontanelles closed. Fontanelles, and often sutures, open. 


Proanosis.—The disease is almost always fatal, death taking place from 
exhaustion, from visceral disturbances consequent on the resulting deformities 
of the surrounding walls of bone, and from those complications which arise 
from a deformed pelvis, rendering the Cesarean operation necessary for the 
delivery of the feetus. In a few instances patients have been carried off by 
pneumonia and other inflammatory affections altogether independent of the 
constitutional disease. 

TREATMENT.—The treatment in cases of osteomalacia must be regulated 
with a view to sustain the general strength, to alleviate pain, and to guard 
against the effects of pressure. Jor the first, tonics, such as quinine, cincho- 
nidia, iron, cod-liver oil, and the phosphates, together with a nutritious diet of 
milk, eggs, brown bread, fish and other meats, will answer the best purpose, 
not forgetting at the same time the importance of a dry, healthy location. 
When the pain becomes aggravated and interferes with sleep, anodynes must 
be exhibited ; and, as a defensive measure against’ bending and fracturing of 
the bones, the recumbent position should be maintained on mattresses, sup- 
plemented by air-cushions, and, when circumstances will allow, by the em- 
ployment of the water-bed. females who suffer from the disease should, as 
a prophylactic measure, avoid pregnancy. 


Fragilitas Ossium. 


Fragilitas ossium is a very indefinite term when used to express a specific 
disease. As an effect of several morbid conditions of the osseous tissue it is not 
uncommon. From whatever cause it may arise, it consists in an abnormal 
brittleness of a bone, by which it breaks on the application of the most trifling 
amount of force. Medical and surgical books abound in extraordinary ex- 
amples of this kind. The defect is sometimes local, and occasionally affects 
every bone in the skeleton. In one patient of my own, a female, the fragility 
appeared to be confined to the ribs, a large number of these having been broken 
in the course of her life. In a number of cases, generally females, the patella 
has been in each the seat of several fractures. Professor Gross records the 
case of an aged woman in whom, in consequence of a fall from a considerable 
height, there were produced upwards of eighty fractures. The case given by 
Chaussier, of one hundred and thirteen fractures occurring at different times, 
is another in point among the many mentioned by different writers. The 
fragility is sometimes so great tuat the slightest force will cause a bone to 
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give way. Thus, the accident may be produced by turning in bed, by tripping 
over the carpet, in the act of gesticulating, and in many other very unexpected 
ways. 

The bones most commonly affected are the patella, femur, ribs, humerus, 
tibia, and clavicle. Often the brittleness is limited to a portion of a bone, as 
the neck of the femur or the surgical neck of the humerus. 

Causres.—There are various causes which, in consequence of the chemical 
and physical changes induced by their presence, render the bones of the 
skeleton fragile. Among these, aside from inflammatory diseases and from 
rickets and malacosteon, may be mentioned syphilis, gout, rheumatism, cancer, 
hereditary peculiarities ‘of constitution, old age, and atrophy. The children 
of syphilitic parents are more liable to suffer in this way than the parents 
themselves. Bones are often broken even in very gentle attempts to over- 
come rheumatic anchylosis or the adhesions following a luxation. Twice 
have I seen the thigh broken, in persons suffering from mammary cancer, by 
the effort of turning in bed. I attended a child five years of age for a frac- 
ture of the tibia and fibula, caused in the usual gambols of play, whose father 
and grandmother had each been the subject of several similar injuries. A 
like instance is mentioned by Pauli, of Leipsic. 

Fragility of bone is an almost constant attendant on advanced life, in 
consequence of the fatty degeneration and the atrophy which occur in the 
skeleton of old persons. The bones of a paralyzed limb, from defective in- 
nervation and circulation, undergo similar changes, and possess less power of 
resistance than those of the sound member. 

The pathological appearances of fragile bones differ according to the 
causes which are concerned in the production of the disease. It may follow 
from inflammatory infiltration, from decalcification, from fatty degeneration, 
or it may exist from atrophy without any material disturbance in the rela- 
tive properties of the organic and inorganic components of the structure. 
There are no symptoms which declare the commencement of fragilitas 
ossium, except where the disease has a rachitic or malacosteon origin. The 
first indication of the vice is perhaps given by the occurrence of a fracture 
from a slight cause. The urine has been observed to be loaded with the 
phosphate and carbonate of lime, but, as the presence of these constituents 
in the secretion may be seen in other very dissimilar affections, it cannot be 
regarded in itself as diagnostic. When produced by rheumatic or syphilitic 
causes, severe deep-seated. pains may harass the patient. 

TREATMENT.—When the signs of fragility appear in the young, or when 
there has been a family history of this weakness, much may be done to 
avoid fractures hy the use of precautionary measures. As to internal reme- 
dies, they are at best of very doubtful value. Phosphates, cod-liver oil, iron, 
and mineral acids have been recommended, but, except as agents designed 
to improve the general health, there is no evidence that they accomplish 
any good. In the same way a liberal diet and proper hygienic surround- 
ings are important. When the disease is accompanied with severe pain, the 
iodide of potash and opiates will ameliorate the suffering. If the patient be 
young, with the growth and vigor of advancing years “{mprovement is not 
impossible. 


Hypertrophy. 

There are two kinds of bone hypertrophy,—the non-inflammatory and the 
inflammatory. The first is the effect of an increased normal nutrition incited 
by functional activity. In my possession are two scapule taken from the 
body of a person who had been the subject of hemiplegia. The helpless 
condition of the diseased side had been supplemented by an increased use of 


the sound arm and shoulder, and the consequence was that the scapula of the - 


latter had grown to an unusual size, its ridges and processes being strongly 
developed. The same cause which had necessitated the active exercise of the 
sound limb had been followed by atrophy of the scapula of the paralyzed 
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one, the bone being under-sized, very delicate, and white in appearance. 
The bones of the right arm of the smith, or those of the leg employed by 
the machinist in driving a pedal lathe, will be found of greater magnitude 
than those of the companion limb. The disease is usually confined to the 
bones of the cranium, the femur, and the tibia. Exceptionally it may impli- 
cate the entire skeleton, as in the case recorded by Dr. Mears, of this city.* 


The hypertrophy is frequently one of compensation, the 
most remarkable examples of which may be seen in the 
increased thickening of the bones forming the vault of the 
cranium in cases of brain atrophy from senile and other 
causes. Of this nature also is the specimen represented in 
Fig. 894, in which the fibula has become greatly enlarged 
from being obliged to supplement a defective tibia, which, 
after a fracture, failed to unite and became atrophied. In 
the inflammatory variety of hypertrophy the increase 
may consist in a centric deposition of callus filling up the 
cancellated tissue, and even the medullary canal, without 
materially increasing the circumference of the bone. This 
follows to some extent the repair of all cases of fracture 
as a temporary condition; but it exists independently of 
these injuries, as an effect of certain inflammatory affec- 
tions of bones, and is called sclerosis, a process which 
has its analogue in the induration of the soft tissues. The 
inflammation which gives rise to what may be termed 
expansive and elongated hypertrophy—that is, to en- 
largement in the thickness and in the length of bones— 
is rarely of an active type, as may be inferred from 
the subjective nature of the accompanying phenomena, 
and is excited by constitutional influences such as attend 
syphilis, and also in exceptional cases from conditions in 
some way allied to the puerperal state. When the first 


Fia. 894. 


Supplemental hyper- 
trophy, from a specimen 


in the museum of the 
College of Physicians, 
Philadelphia. 


form, the expansive, is observed in the bones of the cranium, it may be 
confined wholly to an increase in the volume of the diploé, the inner and 
outer tables remaining unaltered (Fig. 895); or it may affect the entire thick- 
ness of the bone, obliterating all distinction of layers, and imparting to the 


piece a grayish-white color and a porous 


appearance, not unlike the open ligneous Fra. 896. 


fibre seen on making a transverse section 
of the wood of the grape-vine, or, as Dur- 
ham has designated it, an appearance simi- 
lar to dry mortar,—a form of osteoporosis. 
(Fig. 896.) When the disease becomes 


Fie. 895. 


Hypertrophy including all the layers of the skull 


occipital bone, ; hones.—From a specimen in the museum of the 
University of Pennsylvania. : 


located in one of the long bones, as in the femur or the tibia, before the 
epiphyseal consolidation is accomplished, the limb of the affected side may, 


* Transactions of the Philadelphia Pathological Society, 1869. 
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in consequence of becoming longer than its fellow, produce marked lameness. 
When the elongation occurs in the tibia, the fibula remaining unaffected 
and acting like the string of a bow, the diseased bone 

Fra. 897. becomes curved anteriorly. (Fig. 897.) 

CavusEs.—W hile in many cases of hypertrophy little is 
known in regard to the nature of the affection, in others 
the connection of the enlargement with certain inflam- 
matory states of the bone has been well established. In 
the case of a gentleman who had been struck on the 
head by a fragment of shell, and whom I trephined in 
consequence of frequent and aggravated epileptic seiz- 
ures, the bone had increased to double the usual thick- 
ness; and in a second instance of hypertrophy affecting 
the occipital bone which I had an opportunity of ex- 
amining, the disease began after a blow received on the 
back of the head from a slung-shot. Both of these 
could undoubtedly be referred to an inflammatory origin. 
Then it is probable that a few cases beginning in in- 
flammation have subsequently continued by an exagger- 
ated nutrition, which has followed in the wake of the 
first process long after the subsidence of the latter. 
Among these may be Seti I think, the examples of 
hypertrophy given by Paget, in which the femur grew 
too long after recovery from necrosis of that bone. 
When arising in a syphilitic constitution it is no doubt 
due to inflammatory changes within the osseous tissue, 
analogous to those which are concerned in deforming 
the exterior of a bone with nodes. 

Diaenosis.—The only affections with which hyper- 
trophic curvature of the bones can be confounded are 
rickets and osteomalacia. 

From the first it may readily be distinguished by the 
curvatures in hypertrophy being anterior, while in 
____ rickets they are lateral. In rickets, moreover, the bones 
wid bertrophy of the tibia are shorter than natural. 

Paget. Osteomalacia is a disease of adults, and is accom- 
panied by general deformity and an exceedingly brittle 
state of the bones, which will sufficiently distinguish it from hypertrophy. 

TREATMENT.—The chief duty of the surgeon consists in providing for the 
inconveniences which result from the disparity in the length of the limbs in 
cases of femoral elongation, which, if neglected, is prone to cause a compen- 
satory curve in the spine, or a pes equinus of the foot, the remedy for which 
is an additional sole placed on the shoe of the normal limb. 

When there is reason to suppose that the affection is due to a syphilitic 
taint, benefit may be derived by exhibiting the iodide of potash either with 
or without mercury. 
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Atrophy. 


Atrophy, like hypertrophy, has both a non-inflammatory and an inflam- 
matory origin. In the first there is a simple wasting or absorption of the 
organic and inorganic components of the bone, and in the second there are 
infiltration, softening, and rarefaction. 

Among the first or non-inflammatory causes may be enumerated age, 
disease, paralysis, and pressure. 

The wasting which takes place in advanced life is only the counterpart of 
a similar change which, as a rule, reigns throughout the body of old per- 
sons. ‘T’wo changes are ever in operation during life, namely, supply and 
waste. It is the nicely-adjusted balance of these two processes which confers 
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permanency of form and efficiency of function. In old persons, the chief 
cause of tissue-decay is diminished functional activity. The enforced rest 
of age is followed by a less active circulation in the bone, the phosphate of 
lime begins to disappear, the cancellated tissue becomes rarefied, accompanied 
by fatty metamorphosis and thinning away of the cortex, the dimensions of 
the bone are materially lessened, and its weight is lightened. In this way do 
we account for those degenerations in the head and neck of the femora of 
old persons, by reason of which fracture is so common. 

After the teeth have dropped out or have been drawn, the office of the 
alveoli being abolished, the process gradually disappears by absorption. <A 
limb rendered powerless by a central lesion, as in paralysis, labors under a 
twofold disadvantage,—lack of motion and the withdrawal of nerve-power, 
both of which are inimical to nutrition, and hence the gradual atrophy of the 
bones of an extremity so stricken. 

Pressure not only resists the growth of the skeleton, but is also actively 
concerned in the removal of the bony tissue. Craniotabes is a conspicuous 
example of this kind, though the sound bone is by no means exempt from the 
operation of the same cause. When the pressure is either continuous or in- 
termittent, the absorption begins in that part of the bone which is imme- 
diately in contact with the compressing body. Thus, a tumor of the scalp 
will sometimes hollow out a depression in the bone against which it grows ; 
a growth in the antrum, while it expands the walls of that cavity, will at the 
same time thin them out until finally they disappear; and an aneurism of 
the thoracic or the abdominal aorta will, by its repeated strokes against the 
vertebra, form for itself a large cavity, which has gradually deepened from 
without inwards. Such a change results from diminished vascularity, inci- 
dent to mechanical pressure. 

The extent to which the work of absorption may go on is only limited by 
the bone itself. The late Dr. Norris* has recorded an instance in which the 
entire humerus, after being twice broken near its middle, was removed in 
this manner; and in a case of ununited fracture of the same bone which 
was brought to my notice by a medical man, one-half of the bone had dis- 
appeared, and I doubt not, in time, the issue will be the same as that in the 
case given by Dr. Norris. 

Inflammatory atrophy is by no means common. It may occasionally be 
seen after cases of necrosis or caries in which the repair has been imper- 
fectly accomplished, and in cases of the interstitial absorption of the neck of 
the thigh-bone which sometimes follows falls or blows over the trochanter 
major. This last change is an important one from a medico-legal point of 
view. 

No treatment has any power to arrest osseous atrophy, unless the case be 
one arising from disease not occasioned by circumstances attending, or mala- 
dies incident to, advanced life, when, by manipulation and artificial movements, 
the waste may in some measure be arrested. 

Tumors of the bones will be considered under their proper head. 


* American Journal of the Medical Sciences, January, 1842. 
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Abdomen, contusions of, 450. 
diseases of, 387. 
double T bandage of, 686. 
dropsy of, encysted, 392. 
tapping of, 390. 
wounds of, 350. 
Abdominal aorta, aneurism of, 
606. 
ligation of, 606, 669. 
cyst, purulent, 392. 
dropsy, 388. 
section, 407. 
tourniquet, 162. 
tumors, diagnosis of, 607, 
611 
viscera, contusion of, 201. 
walls, paralysis of, 828. 
rupture of, 353. 
weakness of, 452. 
wounds, 664. 
sequela of, 366. 
Abrasion, 108. 
Abscess, abdominal, diagnosis 
from ascites, 390. 
acute, 96, 100. 
diagnosis of, 96. 
after fevers, 104. 
after hypodermic injection, 
104. 
bone, 1012. 
multiple, 1013. 
brain, 261. 
chronic, 96, 100. 
cold, 104. 
congestive, 104. 
diagnosis from aneurism, 547, 
586, 602, 610, 614, 616. 
disseminated, 100. 
from hernia, 487. 
in ischio-rectal fossa, 102, 
436. 
liver, 362. 
lumbar, 104. 
metastatic, 98. 
multiple, 1013. 
of the hand, 383. 
palmar, 383. 
peri-anal, 436. 
peri-rectal, 436. 
peri-vascular, 623. 
phlegmonous, 100. 
psoas, 104, 
diagnosis from femoral her- 
nia, 494. 
residual, 100, 104. 
serofulous, 10. 
tuberculous, 104. 


Abscess, wail of, 100, 105. 
Absorption, 101, 106. 
in bone, 1041. 
of callus, 813. 
of head of humerus, 880. 
of neck of femur, 929, 941. 
ulcerative, 109. 
Acetabulum, fractures of, 928. 
diagnosis from dislocation 
of neck of femur, 929. 
diagnosis from fracture of 
neck of femur, 929. 
Acid, nitric, for hospital morti- 
fication, 141. 
Acids in caries, 1611. 
Acromion, fractures of, 874, 
Active clot in aneurism, 541. 
Actual cautery, 163. 
Acupressure, 165, 175. 
in treatment of aneurism, 
563. 
Acupressure-pin, 165. 
Adams saw, 810. 
Adductor canal, 670. 
Adenoma of rectum, 425. 
Adhesion, primary, 204. 
Adhesive inflammation, union 
by, 204, 207. 
Adhesive plaster, 738. 
bandage for umbilical her- 
nia, 498, 
in treatment of fractured 
clavicle, 867. 
in treatment of fractured 
ribs, 855. 
in treatment of ulcers, 
122. 
in treatment of umbilical 
hernia, 498. 
in treatment of wounds, 
180. 
Adipose tumor, 97, 200. 
diagnosis from 
mata, 510. 
from hernia, 487, 494, 497. 
/Esthesiometer, 24. 
Age as cause of aneurism, 540. 
in surgical diagnosis, 13. 
Ahl’s felt splints, 736. 
Air-bed, 734. 
Air, entrance of, into veins, 178, 
320, 516. 
in cold abscess, 106. 
organisms in, 108, 132, 148. 
unhealthy ulceration from, 
109. 
Air-passages, wounds of, 319. 
Alcohol as cause of aneurism, 
443. 


angeio- 


Alcohol as cause of atheroma, 
35. 
Alkalies, abscess from use of, 
104. 
Allen, J. G., transfusion appa- 
ratus of, 178. 
Allingham, on hemorrhoids, 
447, 449. 
rectal plug of, 415. 
Allis, tension of fascia lata in 
intra-capsular fracture, 935. 
Allis’s hernia bistoury, 476. 
Alveolar process, fracture of, 
841. 
Amputation after 
fractures in 
wounds, 246, 742. 
after fracture of the ungual 
phalanx, 920. 
after gunshot wounds, 246. 
after hospital gangrene, 142. 
after ligation, 135. 
after wound of femoral ar- 
tery, 253. 
intermediate, 246. 
of ankle, 254, 
of arm, 249. 
of elbow-joint, 247, 25v. 
of forearm, 250. 
of knee, 253, 254. 
of shoulder, 248, 249. 
of thigh, 253. 
primary, 246. 
secondary, 246, 
Amussat’s method of colotomy, 
404, 412. 
of torsion, 164. 
Amyloid degeneration of arte- 
ries, 537. 
Anesthesia by ether-spray, 
102. 


compound 
gunshot 


by ice, 102. 
in treatment of aneurism 
by compression, 563. 
Anal fistula, 324, 367, 438. 
speculum, 408. 
Anastomosis of arteries, 554. 
Anatomical tubercle, 624, 626. 
Anatomy of arteries, 635-677. 
Anchylosis following fracture, 
742. 
Aneurism, 537. 
amputation for, 559. 
causes of, 543, 
age, 543. 
arteritis, 531. 
death from hemorrhage in, 
590, 603. - 
from mortification in, 603. 
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Aneurism, sac of, suppurative 
inflammation of, 605. 
side of body affected by, 543. 
errors in, 547. sloughing after ligation for, 
from abnormal pulsation, 556. 
607. spontaneous cure of, 550, 609. 
from pulsating empyema statistics of, 556, 557, 586, 


Aneurism, death from suppura- 
tion in, 603. 
diagnosis of, 547. 


Angeiomata, treatment of, stran- 
gulation, 511. 
venous, 509. 
Animal ligature, 170, 175, 553, 
559. 


preparation of, 534, 
Animals, poisoning from, 214. 


in mediastinum, 578. 589. Ankle, amputation of, 254, 
divisions of, 537. suppuration after ligation for, excision of, 254. 
arterio- venous, 538, 574, 5b5; resection of, 254. 
601. symptoms of, 546. sprain of, 994, 


by anastomosis, 506, 538, 
599. 

circumscribed, 571. 

cirsoid, 506, 538. 

diffused, 201, 571. 

direct, 574. 

dissecting, 529, 570. 

false, 570. 

false circumscribed, 573. 

fusiform, 538. 

hernial, 538. 

intermediate, 538, 574. 

interparietal, 529. 

multiple, 543. 

sacculated, 538. 

traumatic, 570, 573. 


auscultation, 546, 575. 
bruit, 575. 
displacement of organs, 
dysphagia, 577, 580. 
dyspnoea, 577. 
erosions, 543, 
fremitus, 575. 
pressure-effects, 542, 546, 
577, 5 
pulsation, 547. 
return of, after ligation, 
55 


tremor, 575. 
termination of, 550. 
thrombosis in, 541, 542. 


Annular stricture of intestine, 


398. 
Anterior angular splint, 894. 


superior spinous process of 


ilium, detachment of, 925. 
tibial artery, 
677. 
wire splint, 956. 
Anthrax, 213. 
bacteria, 213. 


Antiseptic dressing in empy- 


ema, 344. 
ligatures, 173. 
treatment, 108. 
of wounds, 187, 189. 
Antrum, growth in, 107. 


ligation of, 


true, 537. treatment of, 551. 

varicose, 538, 610. acupressure, 568, 617. 
mortification in, causes of, amputation, 594. 

129. Antyllus, plan of, 
of special vessels, 576-619. 552. 

aorta, 576. 


Antyllus’s treatment of aneu- 
rism, 552. 

Anus, absence of, 410. 

fur, artificial, 367, 370, 407, 412, 
479. 


Brasdor’s plan for, 583. congenital malformation of, 


abdominal, 606. 
diagnosis of, 607. 
thoracic, 576, 588. 
axillary, 601, 
diagnosis of, 602. 
brachial, 605. 
cardiac, 609. 
carotid, 585. 
diagnosis of, 586. 
external, 590. 
internal, 591, 596. 
femoral, 614. 
deep, 615. 
gluteal, 610. 
hepatic, 609. 
iliac, external, 611, 
diagnosis of, 611. 
internal, 610. 
diagnosis of, 610, 
primitive, 609. 
innominate, 579. 
diagnosis from aneurism 
of the aorta, 581. 
internal maxillary, 590. 
intracranial, 596. 
intraorbital, 597. 
ischiatie, 610. 
mesenteric, 609. 
occipital, 590. 
ovarian, 609. 
palmar arch, 573. 
popliteal, 616. 
renal, 609. 
splenic, 609. 
subclavian, 591. 
tibial, 618. 
vertebral, 595. 
rupture of, 541, 547, 551. 
sac of, 538. 
elot in, 541. 
hemorrhage from, 559. 
layers of fibrin in, 541. 
opening of, after ligation, 


rupture of, 605. 


compression, 559, 569. 
digital, 563. 
Esmarch’s bandage, 554, 
618. 
instrumental, 561. 
flexion, 603. 
galvano - puncture, 
579, 594, 601. 
incision and ligation, 552. 
injections of ergotin, 568, 
595, 606. 
introduction of foreign sub- 
stances into the sac, 568. 
ligation, 552, 569. 
mortality of, 557. 
mortification as a result 
of, 558. 
on distal side, 539, 593. 
tetanus as a result of, 
558. 
manipulation, 566, 594. 
medical, 578, 598, 601. 
methods, comparison of, 
569, 588. 
rest in, 569, 602. 
Tufnell’s, 551, 578, 582, 
593. 
Valsalva’s, 551, 589. 
Wardrop’s, 583. 
Aneurismal needle, 621. 
Aneurismal varix, 574. 
Angeiomata, 506, 
arterial, 506. 
capillary, 508. 
diagnosis from ’aneurism, 549, 
of labium, 515. 
of orbit, 597, 600. 
of tongue, 574, 
treatment of, 511. 
acupressure, 507, 511, 514, 
excision, 513, 
galvano-puncture, 511. 
injections, 511. 
hypodermic, of ergot, 


566, 


409. 
diseases of, 407. 
fissure of, 416, 426. 
fistula of, 367, 438, 
imperforate, 410. 
itching of, 414. 
lacerations of, 377. 
occlusion of, 409. 
pain at, 27. 
prolapse of, 421. 
pruritus of, 414, 
ulceration of, 426. 
warts of, 413. 
wounds of, 377. 


Aorta, abdominal, aneurism of, 


577. 
compression of, 160. 
ligation of, 606, 669. 
thoracic, aneurism of, 576. 
wounds of, 348. 


Aphasia as a sequel of brain- 


injury, 304. 
Aphonia, 327. 
Aplastic lymph, 88. 


Apoplexy, diagnosis from in- 


toxication, 284. 
Appareil immobile, 738. 


Approximation of wounds, 180, 


190, 196, 


Arachnoid, blood-cysts in, 285. 


Aranex, wounds by, 225. 

Arm, amputation of, 249. 

in exploration of rectum, 399, 
408. 


paralysis of, from gunshot 


wounds, 326. 
sling of, 713. 
wounds of, 382. 

Arms, 232. 


Arrest of hemorrhage, 152, 191, 


196, 200. 
by nature, 153. 
by surgeon, 157, 158. 
Arrow wounds, 295. 
Arsenic, 145, 


Arteries, diseases and injuries 
of: 
amyloid degeneration, 537. 
aneurism, 537. 
angeiomata, 506. 
atheroma, 532. 
calcification, 135, 533. 
closure of, 153. 
contusions, 529. 
dilatation, 536, 
hemorrhage, 152. 
inflammation, 531. 
mortification, 135. 
new formations, 112. 
obstruction, 128, 131. 
perforation, 102. 
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Artery, popliteal, ligation of, 
673. 


posterior scapular, wounds 
of, 329. 

posterior tibial, ligation of, 
675. 

radial, ligation of, 658. 

subclavian, aneurism of, 591. 
compression of, 160. 
ligation of, 349, 
wound of, 321. 

supra-scapular, 
329. 

temporal, aneurism of, 590. 
compression of, 159. 
ligation of, 641. 


wound of, 
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Balls, removal of, 240. 


retained, results of, 326. 
slow, 236. 

traveling in tissues, 326. 
windage of, 236. 


Bandage, Barton’s, 712. 


compressor, 704. 

dextrine, 737. 

Esmarch’s, for treatment of 
aneurism, 564. 

fan-tailed, 390. 

Galen’s, 688. 

Gibson’s, 712. 

handkerchief, 706. 

in treatment of ulcers, 118, 
123. 


ulceration, 536, 559, 618. 
wounds of, 529. 
contused, 529. 
incised, 530. 
lacerated, 529. 
ligation of, 620. 
experiments in, 154. Artificial anus, 367, 370, 407. 
for arrest of hemorrhage, in hernia, 479, 481. 
620. respiration, 5L7. 
for arrest of inflammation, teeth in stomach, 393. 
74. Ascarides, praritus from, 414. 
Ascites, 388. 


invaginating, 180. 
machine, 690. 
oblique, of the jaw, 712. 
plaster, 737. 
recurrent, 704. 
roller, 690. 
Silicate of soda, 757. 
starched, 736. 
suspensory, 704. 

, 688. 
uniting, 180. 
Velpeau’s, 706. 


ulnar, ligation of, 661. 
vertebral, ligation of, 648. 
Artery-compressor, Spier’s, 169. 

Articulated probe, 241. 
Articulation, fractures involy- 
ing, 742. 


general observations on, 


620. Ascitie fluid, 388. Bandages, 738. 
instruments needed in, | Ashhurst on laparotomy, 406. Bandaging, mortification from, 
620. Aspergillus, 132. 131. 


torsion of, 164. Asphyxia, 829. 
Arteritis, 531. from obstruction of larynx, 
results of, 531. 320. 
Artery, axillary, aneurism of, | Asphyxiation of tissues, 116. 
01. Aspiration of abdominal cavity, 
ligation of, 650. 390. 
wounds of, 382. Aspirator, 107, 343. 
brachial, aneurism of, 605. Astragalus, fracture of, 997. 
compression of, 159. . compound, 999. 
ligation of, 656. excision in, 999. 
earotid, aneurism of, 585. Atheroma of arteries, 532. fracture-, 734. 
common, ligation of, 626. alcohol a cause of, 53, 535. preparation of, for patient, 
for aneurism, 589. as a cause of aneurism, 733. 
external, ligation of, 635. 543. water-, 734, 832. 
internal, ligation of, 642. as a result of arteritis, 531. Bed-bug bites, 230. 
epigastric, ligation of, 664. consequences of, 535. Bed-sores, 740, 832. 
facial, ligation of, 639. of pulmonary artery, 534. Beer, use of, 454. 
femoral, aneurism of, 614. Atheromatous arteries, ligation | Bee-stings, 230. 
collateral circulation after £68, 172; Bellingham’s tourniquet, 561. 
ligation of, 554, 673. ulcer, 532. Bernard on nerve-action in in- 
compression of,-159. Atomization, 72. flammation, 43. 
ligation of, 670. Atomizer, Lister’s, 187. Bibron’s antidote for snake- 
for aneurism, 614. Atrophy of bone, 1040. bite, 229. 
gluteal, ligation of, 665. of cranial bones, 260. Bidet, 445. 
iliac, common, aneurism of, of the neck of the femur, 937, | Biliary calculi, 367. 
609. 941. fistulae, 367. 
ligation of, 536, 665. of walls of vein, 521. Bill on arrow wounds, 296, 
iliac, external, ligation of, | Auscultation in aneurism, 546. | Billings, trephining for epi- 
62. in diagnosis, 19. lepsy, 303. 
iliac, internal, ligation of, | Aveling’s syringe for transfu- | Bill’s wire loop, 297. 
667. sion, 178. Binders’-board splint, 735, 843, 
Awl, Horner’s, 572. 888. 
Bistoury, hernia, Allis’s, 476. 
Cooper’s, 475. 
Bites of animals, 203, 224. 
of reptiles, 225. 


Barton’s bandage, 712, 844. 
fracture, 904. 
handkerchief, 715. 
Bavarian dressing, 991. 
Baynton’s strapping for ulcers, 
22 


Bean’s interdental splint, 848. 

Becquard on _ inflammatory . 
fever, 42. 

Bed, air-, 734. 


inferior thyroid, ligation of, 
649. Axillary artery, aneurism of, 
innominate, aneurism of, 579. 601. 
ligation of, 624. ligation of, for aneurism of 
intercostal, wound of, 329, innominate, 583. 


854. wounds of, 329, 382. of spiders, 226. 
internal mammary, ligation Black eye, 309. 

of, 649. , Bladder, atrophy of, 453. 
ischiatic, ligation of, 665. B: ealeuli in, 375. 


coagula in, 366. 


lingual, ligation of, 637. 
distended, diagnosis from as- 


long thoracic, wounds of, | Bacteria, 132. 
329. in anthrax, 213. cites, 390. 

mammary, wounds of, 330. Bags, sand-, 738. foreign bodies in, 365, 374, 

occipital, ligation of, 640. Balls, 233. 377. 

peroneal, ligation of, 676. deflection of, 234. hernia of, 504. 

popliteal, aneurism of, 616. extraction of, 326. paralysis of, 832.- 
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Bladder, rupture of, 373. 
wounds of, 378. 
in fractures of the pubis, 


Blastema, 93. 

Bleeding piles, 442. 

Blind piles, 442. 

Blood, change in, as a cause of 

mortification, 129. 
coagulation of, in arrest of 
hemorrhage, 153, 194. 
in inflammation, 50. 
condition of, as a cause of 
phlebitis, 517. 
cysts, 199. 
in arachnoid, 285. 
dyscrasia, 127. 
extravasation of, in cranial 
fractures, 277, 282. 
transudation of, in inflamma- 
tion, 90. 
tumors, 198, 201, 256, 301. 
Blood-letting, 92, 101, 385. 
Blood-vessels, closure of, by 
nature, 153. 
diseases of, 506. 
injuries of, 506. 
ligation of, 620. 
new formation of, 112, 157, 
206. 
obstruction of, 129, 204. 
torsion of, 164. 
Blue milk, 91. 
us, 91. 
Bond’s splint, 909. 
in fracture of styloid pro- 
cess of ulna, 917. 

Bone, abscess of, 1012. 
absorption of, 746. 
compound fractures of, 995. 
refracture of, 809. 
separation of dead, 1019. 

Bone drills, 748, 811. 
forceps, 1025. 
gouges, 1011. 
nevus, 508, 
ulcer, 1008, 

Bones, brittleness of, 1037. 
diseases of, 1004. 
erosion of, by aneurism, 

543. 
fragility of, 718, 1037. 
necrosis of irregular, 1020. 
of the foot, fractures of, 997. 
of the leg, fractures of, 980. 

Bougies, rectal, 430, 432. 

Bowels, obstruction of, 394. 

Brachial artery, compression 

of, 159. 
ligation of, 656. 
with silver wire, 174. 
plexus, injury of, 321, 326, 
829, 863. 

Brain, abscess of, 261. 
compression of, 280, 305. 
concussion of, 275, 281. 
foreign body in, 262, 291. 
inflammation of, following 

fracture, 297. 
injuries of, in fracture, 266. 
laceration of, 279, 291. 
loss of substance of, 301. 
protrusion of, 301. 
Brainarda’s drill, 748. 
Brasdor’s apparatus for frac- 
tured clavicle, 871. 
operation for aneurism, 559, 
583, 630. 
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Breast, four-tailed sling of, 
690. 
sling of, 712. 
Briddon’s compressor, 562. 
Brinton on hospital mortifica- 
tion, 148. 
Brittleness of arteries, 172, 814. 
Bromine for hospital mortifica- 
tion, 141, 148. 
Bruises, 197. 
Bruit de soufflet, 586. 
in aneurism, 546, 550. 
in erectile growths, 550. 
Brush burn, 193. 
Brush for trephine, 306. 
Buck’s method of acupressure, 
168. 
Bulbous enlargement of nerve, 
208. 
Bullet extractor, 242. 
forceps, 242. 
gimlets, 242. 
lever, 242. 
probe, 241. 
scoops, 242. 
Bullets, 233. 
of charpie, 681. 
Bullock’s bladder for aspiration 
of chest, 343. 
peritoneum for ligatures, 174. 
for plasters, 182. 
Bump, 256. 
Burn, scar of, 208. 
Bursal enlargement, diagnosis 
from aneurism, 616. 
inflammation, 196. 
Bushe’s compressor for rectal 
hemorrhage, 379. 
Buttermilk, 142, 150. 
Buttock, TI bandage of, 687. 


Cc. 


Ceesarean section, hernia after, 
501. 
Calcareous deposit in coats of 
arteries, 172. 
Calcification as a result of arte- 
ritis, 531. 
of arteries, 135, 533. 
Caleuli of bladder, 375. 
Calculus, salivary, 313. 
Callous ulcers, 119. 
Callus, 726. 
excess of, 813. 
morbid changes in, 813. 
redundant, 944. 
refracture of, 878. 
Canal of Nuck, 453. 
Cancer as a cause of fragilitas 
ossium, 718. 
as a cause of hospital morti- 
fication, 1389. 
diagnosis from aneurism, 602, 
606, 611. 
erosion of vertebrae by, 581. 
of dura mater, 301. 
of intestines, 397, 404, 
of pylorus, 397. 
of rectum, 397, 430. 
of umbilieus, 388. 
of veins, 522. 
Cancrum oris, 129. 
Canister-shot, 234. 
Canker-water, 129. 
Cannon-balls, 233. 
Canquoin’s paste, 528. 


Caoutchoue plaster, 182. 

Capillaries, new formation of, 
112, 157, 206. 

Capillary angeiomata, 508. 
varix, 508. 

Caput suecedaneum, 256. 

Carbolic acid spray, 187. 

Carbolized gauze, 187. 
ligature, 173, 553. 


Carbuncle, 215. 

Carbunculus, 213. 

Carcinoma. See Cancer, En- 
cephaloid,  Scirrhus, and 
Epithelioma. 


Caries, 1004, 1008. 
excision of hip for, 253. 
of cranial bones, 260. 
Carnification, 1013. 
Carnochan’s operation for re- 
section of the superior max- 
illary nerve, 316, 
Carotid artery, common, aneu- 
rism of, 585, 
compression of, 159. 
ligation of, 600, 626. 
for aneurism, 600. 
for aneurism of aorta, 
579. 
for aneurism of innomi- 
nate, 583. 
for angeiomata, 507. 
external, aneurism of, 590. 
ligation of, 635, 
internal, aneurism of, 591. 
ligation of, 642. 
perforation of, 102. 
wound of, 320. 
Carpus, fractures of, 917. 
Carroll’s knot-tying  instru- 
ment, 378. 
Carte’s compressor, 562. 
Cartilage, costal, fracture of, 
856. 
diseased, crepitus in, 723. 
fracture of, 732. 
resistance to 
pressure, 543. 
Catgut ligature, 174, 553, 559. 
preparation of, 554. 
suture, 360. 
Catheter, double, 833. 
Mercier’s, 832. 
Catheterism, 375. 
in fractures of the pelvis, 923, 
927. 
in incontinence of urine, 832. 
Cattle, foot and mouth disease, 
216 
murrain, 214. 
Caustics in hospital mortifica- 
tion, 141. 
Cauterization, 163. 
for hemorrhoids, 447. 
for prolapsus ani, 424, 
Cautery, 142, 145, 147. 
actual, 163. 
galvano-, 163. 
Cave, wounds of, 349, 
Cells, pus-, 90. 
spindle-shaped, 156, 205. 
wandering, 48, 156. 
Cellular tissue, primary, 204. 
Centipede wounds, 226. 
Cerebral fungus, 299. 
vibration, 275. 
Cerebro-spinal fluid, escape of, 
270, 277. 
Cerebrum, wounds of, 279, 291. 


aneurismal 


Chanere as a cause of hospital 
mortification, 139. 


Chapman’s treatment of ulcers, | 
118. 


Charbon, 213. 
Charpie, 680. 
infection from, 145. 
Charriére’s tourniquet, 562. 
Chassaignac’s drainage - tube, 
103. 
Chassepot ball, 233. 
Cheesy pus, 105. 
Chemise, rectal, 449. 
Chest, double T bandage of, 
686. 
fracture of bones of, 852. 
wounds of, 328. 
penetrating, 331. 
Chian turpentine, 182. 
Chicken-breast, 1031. 
Chin, four-tailed sling of, 689. 
gunshot wound of, 315. 
Chisel, Holsen’s, 307. 
Chisels, 1025. 
Chorea accompanying fracture, 
743 


Chronie abscess, 103. 
obstruction of intestines, 396. 
ulcers, 119. 

Cicatrices in intestines, 398. 

Cieatricial contraction, 200, 
209. 

Cicatrix, contraction of, 209. 
depressed, 209. 

cause of, 1009. 
diseases of : 

hypertrophied, 208. 

nodular, 208. 

painful, 208. 

sensitive, 259. 

ulcerated, 207. 
from burns, 209. 

Cicatrization, 113, 125, 204. 
spurious, 208. ‘ 

Circular roller, 693. 

- Cireulation, collateral, 608, 629, 
647, 658, 661, 666, 673. 

Cireumelusion, 167. 

Cirsoid aneurism, 506, 538. 

Vigne and cautery for hemor- 

rhoids, 447. 
Bellingham’s, 561. 
Clark’s elbow weight, 889. 
Clavicle, four-tailed sling of, 
689. 
fracture of, 860. 

Cloace, 1022. 

Closure of blood-vessels, 154, 
204, 

Clot as plug to arrest hemor- 

rhage, 153, 204. 
organization of, 154. 

Clothing, removal and changing 
of, 735. 

Clover’s apparatus, 366. 

Clyster-pipe as a cause of stric- 
ture, 428. 

Clyster syringe, 409, 

Coagula in aneurismal sac, 

541. 
in blood-vessels. See Embol- 
ism and Thrombosis. 

Coagulation of blood in inflam- 

mation, 50. 
in orifice of vessel, 153. 

Cobra-bites, 227. 

Coceydynia after fractures of 
the coceyx, 924. 
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Coccyx, 923. 
excision of, 923. 
fracture of, rectal splints in, 
923. 
Coeliac axis, aneurism of, 609. 
Cogshill’s wire-twister, 296. 
Cold abscess, 104. 
air in, 106. 
in arrest of hemorrhage, 157. 
in treatment of inflammation, 
69, 101. 
ulcers, 127. 
Collapse, 365. 
Collateral circulation, 608, 629, 
647, 658, 661, 666, 673. 
after ligation of abdominal 
aorta, 608. 
after ligation of carotid, 
629. 


after ligation of femoral, 
554, 673. 
Colles’s fracture of the radius, 
904. 
Collodion in dressing of wounds, 
182. 
Colloid styptie, 182. 
Colon, sloughing of, 401. 
stricture of, 398. 
ulceration of, 358. 
wounds of, 357. 
Color as an element in diag- 
nosis, 19. 
Colored pus, 91. 
Colotomy, 402. 
Colpeurynter, use of, in pelvic 
fracture, 923. 
Coma, diagnosis of, 16. 
Comminuted fracture, 741. 
amputation for, 247, 249. 
Common iliac artery, ligation 
of, 665. 
Complicated fractures, 719. 
Compound fracture of leg, 995. 
of skull, 268. 
fractures, 719, 740. 
Compresses, 682. 
oblong graduated, 160. 
pyramidal, 160. 
Compressing bandages, 704. 
Compression as a hemostatic, 
159. 
in inflammation, 75, 
in treatment of aneurism, 
551. 
comparison of, with liga- 
tion, 560, 593. 
of brain, 280, 305. 
Compressor, Briddon’s, 562. 
Carte’s, 562. 
Charriére’s, 563. 
Gibbons’s, 563. 
Watson’s, 562. 
Concealed hemorrhage, 239. 
wounds, 198. 
Concussion of brain, 275, 281. 
Condylomata, 413. 
Congenital constriction of in- 
testines, 394. 
defects, 453. 


hernia, 453. 

hydrocele, diagnosis from 
hernia, 486. 

Congestion in inflammation, 


46, 109. 
Congestive abscess, 104. 
Conical stump, 133. 
Conjoined tendon, 482, 490. 
Conjunctivitis, 101. 
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Connective- tissue corpuscles, 
92, 100. 
Constipation as a cause of hem- 
orrhoids, 443. 
in spinal fracture, 833. 
Contagious pus, 91. 
Continued suture, 184. 
Contraction of cicatrices, 209. 
of tendons from puncture, 
202. 
Contre-coup, 263. 
Contused wounds, 193, 198. 
treatment of, 200. 
Contusions, 193, 198. 
of abdomen, 350. 
of arteries, 529. 
as a cause of hospital morti- 
fication, 139. 
of cranium, 259, 288. 
of face, 309. 
of nerves, 385. 
of scalp, 255. 
Cooper’s hernia bistoury, 475. 
Coover’s splint, 910. 
Copperhead snake-bites, 227. 
Coracoid, fracture of, 876. 
Cork truss for uinbilical hernia, 
498. 
Coronoid process of ulna, frac- 
ture of, 906. 
Corpuscles, blood-, in inflamma- 
tion, 46, 61, 92, 131. 
connective-tissue, 92, 100. 
in organization of clot, 155. 
mucus, 91. 
pus, 61, 90, 103. 
Corpuscular transudation, 88. 
Costal cartilages, fractures of, 
856. 
Cotton wadding in dry mortifi- 
cation, 138. 
Cough as a reflex symptom of 
anal fissure, 417. 
spasmodic, following injury 
of larynx, 327. 
Counterstruke, 858. 
Court plaster, 182. 
Coxeter’s bullet extractor, 242. 
Cradle, fracture-, 740. 
Cramps as a result of atheroma, ~ 
536. 
Cranial bones, contusions of, 
259, 288. 
sequele of injuries of, 259. 
nerves, injuries of, 297. 
Craniotabes, 1041. 
Cranium, fractures of, 262. 
injuries of, 255, 259, 288. 
Cravat handkerchief, 707. 
Crepitation of tissues, 854. 
Crepitus in fracture, 722. 
Crimean War, hospital mortifi- 
cation during, 139. 
Crinoline, carbolized, 187. 
Crossed bandage for the angle 
of the jaw, 845. 
Crotaline, 228. 
Crotalus-bites, 227. 
Croupous transudation, 88. 
Crust, union under, 204. 
Cupping, 73, 101. 
Cuticle, grafting of, 126. 
Cut-throat wounds, 319. 
Cutting pin pliers, 185, 738. 
Cystocele, 451, 504, 
Cysts, 96. 
blood, 199. 
in arachnoid, 285. 
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Cysts, diagnosis of, 96, 510. 
from aneurism, 550, 586, 
593, 602, 614, 616. 
from angeiomata, 510. 
renal, 403. 
umbilical, 387. 
urinous, 376. 


D. 


Dancing as a cure for tarantula- 
bites, 226, 
Davidson’s syringe, 400. 
Deafness following fracture of 
inferior maxilla, 843, 
Death, cause of, in entrance of 
air into veins, 517. 
from hemorrhage, 153. 
of soft parts, 127. 
Decomposition, germ theory of, 
179. 
of tissues, 132. 
Defecation, loss of co-ordina- 
tion in muscles of, 416. 
Definitive callus, 726. 
Deflection of balls, 234. 
Deformed union in fractures, 
808. 
Deformities of face, 318. 
Deformity after fracture of sty- 
loid process of radius, 907. 
in fracture, 722. 
of abdomen, 453. 
Delayed union in fractures, 
848. 
Deligation. See Ligation. 
Delirium as a diagnostic sign, 
23. 
Demarkation, line of, 133, 1020. 
Demi-gauntlet, 695. 
Dental engine, 1026. 
Depressed fractures of skull, 
271, 285, 290, 293. 
Depression without fracture of 
skull, 272. 
Desault’s bandage, 868. 
ligation for aneurism, 553, 
559. 
Determination of blood, 46, 
De Wilde’s signal-bell, 241. 
Dextrine dressings, 737. 
Diabetes, traumatic, 304. 
Diagnosis of aneurism, 550. 
errors in, 547. 
surgical. See Surgical Diag- 
nosis, 11. 
Diagonal suture, 184, 
Diaphragm, wounds of, 379, 


854. 

Diaphragmatic hernia, 379, 

Diaphysis, necrosis of, 1007. 

Diarrhea after wounds, 245, 
in feecal impaction, 419. 

Diastasis of epiphysis, 960. 

Diathesis as a cause of fracture, 


718. 
Dieffenbach’s drill, 748. 
Dieulafoy’s aspirator, 343. 
Diffused abscess, 100. 
aneurism, 201, 
inflammation, 97. 
Digital compression, 159, 588. 
in aneurism, 561. 
in inflammation, 75. 
nerves, puncture of, 385. 
Dilatation of arteries, 536. 
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Dilatation of rectal stricture, 
434, 


Diphtheria as a cause of death |! 


in lithotomy, 189. 
of wounds, 138, 189. 
Diploé, granulations from, 258. 
inflammation of, 259. 
Director, grooved, 621. 
notched, for herniotomy, 475. 
Discolorations, 197. 
Diseased cattle, 214. 
Disease, foot and mouth, 216. 
Diseases, exhausting, cause of 
mortification, 129. 
of abdomen, 387. 
of anus, 407. 
of blood-vessels, 506. 
of bones, 1004. 
of umbilicus, 387. 
Dislocation accompanying frac- 
ture, 742. 


of humerus, diagnosis of, 875,. 
8. 


Dissecting aneurism, 570, 
wounds, 209. 
Disseminated abscess, 100. 
Diverticular hernia, 505. 
Division of nerves, 118. 
Divulsion of rectal stricture, 
434. 
Dogs, hydrophobia in, 220. 
Dorsalis pedis artery, ligation 
of, 678. 
Double catheter, 833. 
inclined plane, 961. 
T bandage, 684. 
Dowell’s operation for radical 
cure of hernia, 461. 
Drainage, 108. 
Drainage-tube, 103, 108. 
inserted into thorax, 344. 
Dressing forceps, 179. 
Dressing of wounds, 186, 192, 
196. 
Dressings, dextrine, 737. 
for fracture, 735. 
handkerchief, 706. 
immovable, 736. 
plaster of Paris, 737. 
provisional, 706. 
silicate of soda, 737. 
starched, 736. 
surgical, 680. 
temporary, for fracture, 733. 
Drilling in ununited fracture, 
848. 
Drills, 748, 811. 
Dropsy, abdominal, 388. 
of abdomen, encysted, 392. 
Dry mortification, 135. 
Duct of Steno, 313. 
Dugas, tar-water in hospital 
mortification, 142. 
Duodenum, perforation of, 358. 
Dupuytren’s enterotome, 370. 
ring and wire in fracture, 729. 
splint, 995, 
Dura mater, malignant disease 
of, 301. 
Durham, gastrotomy, 393. 
Dynamometer, 25, 
Dyscrasia, 127. 
Dysphagia, 320. 
in aneurism, 577. 
Dyspnoea from nerve-injury, 
from pressure of aneurism, 
542, 577. ; 


Dyspnea in spinal fracture, 
829. 


E. 


Ear, T bandage of, 684. 
wounds of, 311. 

Ears, hemorrhage from, 844. 
hemorrhage from, after frac- 

ture, 269. 

Eburnation, 745. 

Ecchymosis, 197. 
lumbar, as a sign of lung- in- 

jury, 337. 
of lids, 309. 

Ectasis as a cause of phlebitis, 
517. 

Eczema, 120, 127. 
as result of varix, 525. 

Effusions in inflammation, 88. 

Elaps-bites, 227. 

Elastic bandage in aneurism, 

565. 
loop on retained ligature, 173. 
stocking, 126, 526. 

Elbow, amputation of, 247, 250. 
excision of, 247, 250. 
fractures of, 896. 

Elbow-joint, compound and 

comminuted fractures of, 

896. 
luxation 

890. 

Electric apparatus, 241. 
probe, 241. 

Electricity in inflammation, 88. 
in treatment of aneurism, 

566. 

Electro-galvanic cautery, 163. 
Electro-galvanism in treatment 
of varix, 528. ‘ 
Elephantiasis, ligation for, 638. 

Elevator, 306. 

Elliptic suture, 184. 

Emboli from arteritis, 531. 

Embolism, 109, 129, 135. 
as a cause of aneurism, 546. 
in orbit, 598. 
of lungs, 149. 

Emigration of leucocytes, 48, 
107, 155, 205. 

Emphysema following wounds 

of intestines, 358. 
from wound of air-passages, 
320 
of connective tissue, 332, 338. 
of face, 835, 838. 

Empyema, 340. 
pulsating, 578. 

Encephalitis, 298. 

Encephalocele, 300. 
diagnosis from angeiomata, 

510. 
Encephaloid, 97. 
diagnosis from aneurism, 
549, 602, 607, 611. 
of rectum, 431. 
Encysted dropsy of abdomen, 
392. 


of, diagnosis of, 


rectum, 421. 
Endangium, 518. 
Endosteitis, 1013. 
diagnosis from osteomyelitis, 
1015. 
Enemata, syringe for, 409, 
Engine, dental, 1025. 
surgical, 1026. 


“English disease” of bones, 
1028. 
Ensheathing callus, 726. 
Enterocele, 451. 
' Entero-epiplocele, 451. 
Enterotome, 370. 
Enterotomy, 402. 
Entrance-wound of ball, 235. 
Epidermice skin-grafting, 126. 
Epigastrie artery, ligation of, 
664. 
Epiglottis, wound of, 320. 
Epilepsy, 261, 289. 
accompanying fracture, 743. 
from brain-injury, 302. 
from wound, 202. 
ligation of arteries for, 633. 
Epiphyseal fractures, 882, 969, 
990. 


Epiplocele, 451. 
Epistaxis in fracture, 269. 
in nasal fracture, $34. 
Epithelial cells, 114. 
disease of rectum, 430. 
Epithelioma, development from 
cicatrix, 208. 
Equinia mitis, 219. 
Erectile growth, diagnosis from 
aneurism, 549. 
in orbit, 597, 600... 
tissue, 510. 
tumor, 508. 
tumors, ligation for, 630. 
Ergot as a hemostatic, 158. 
hypodermic injections of, in 
treatment of nevi, 515. 
mortification from, 130, 135, 
137. 
Ergotin in treatment of aneu- 
rism, 567 
Erigeron, oil of, as hemostatic, 
158. 


Erosion of vertebra by aneu- 
rism, 607. 
by cancer, 581. 
Errors of diagnosis in aneu- 
rism, 547. 
Erysipelas in wounds, 189, 192, 
200. 
Erysipelatous inflammation, 98, 
128, 244. 
Esmarch’s bandage for aneu- 
rism, 564. 
Ether-spray anesthesia, 102, 
Ethmoid, fracture of, 268. 
_ perpendicular plate, fracture 
of, 835. 
Evidement des os, 1011. 
Excision in gunshot wounds, 
246. 
in osteitis, 1012. 
of ankle, 254. 
of astragulus, 998. 
of coccyx, 923. 
of elbow-joint, 247, 250. 
of fibula, 254. 
of forearm, 250. 
of inferior maxillary nerve, 
317. 
of knee-joint, 253. 
of metatarsal bones, 254. 
of radius and ulna, 250. 
of rectum, 435. 
of scapula, 874. 
of shoulder-joint, 247. 
of superior maxillary nerve, 
316. 
of tibia, 254, 
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Excision of trifacial nerve, 315. 

Excoriation, 108. 

Exfoliation, 1020. 
in caries, 1008. 

Exit-wound of ball, 235. 

Exophthalmos, 600. 

Exostosis, 259. 

Experiments on union of frac- 
tures, 727. 

Expiration, passive, 829, 

Exploring needle, 97. 

Exstrophy of bladder, 453. 

Extension apparatus in fracture 
of the femur, 948, 952. 

Extension, Neill’s apparatus 
for, 987. 

External carotid, ligation of, 
313, 635. 

External iliac artery, ligation 
of, 662. 

Extravasation of urine, 375. 

Extravasations in cranial frac- 
tures, 278, 282. 

Extremities, wounds of the, 381. 

Exudation, 48. 

Eye displaced by aneurism, 543. 

Eyeball, protrusion of, from 
aneurism, 099. 

Eyelids, ecchymosis of, 200, 
309. 


F. 


Face, anatomy of, 308. 
contusions of, 309. 
four-tailed sling of, 689. 
fractures of, 741. 
injuries of, 308. 
separation of, from cranium, 

836. 
wounds of, 308. 
gunshot, 311. 
hemorrhage from, 312. 
open, 310. 
Facial artery, aneurism of, 590. 
ligation of, 639. 
injuries, 315. 
neuralgia, 315. 
paralysis, traumatic, 318. 
Fecal accumulation, 396, 400, 
4 


extravasation, 358, 368, 379. 
fistula, 367, 410, 413. 
at umbilicus, 388, 
impaction, 419. 
False aneurism, 570. 
joint, 744. 
Farey, 217. 
Fascia lata, relaxation of, in 
fracture of the femur, 932. 
Fascia, pectoral, 651. 
Fatty tumors, 97, 200, 
diagnosis from aneurism, 586. 
from angeiomata, 510. 
from hernia, 487, 494, 497. 
Favre’s electric probe, 241. 
Fayrer on Thanatophidia, 228, 
Felt splints, 736. 
Femoral artery, aneurism of, 
542, 614, 670. 
compression of, 159. ; 
collateral circulation after 
ligature of, 554, 673. 
double, 555. 
ligation of, 516, 617, 670. 
with wire, 174. 
wound of, amputation in, 253. 
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Femoral vein, ligation of, 557. 
wound of, 516. 
Femoro-popliteal aneurism, 614. 
Femur, atrophy of neck of, 932, 
941, 


excision of head of, 253. 
fractures of, 930. 
compound comminuted,969. 
diagnosis from acetabular 
fracture, 929, 941. 
extra-capsular, 940. 
diagnosis of, from luxa- 
tion, 943. 
in children, 968. 
intra-capsular, 931. 
displacement in, 935. 
impacted, 933. 
incomplete, 932. 
non-union in, 799, 806. 
Fenestrated forceps, 171. 
Fermentation, germ theory of, 
179. 
Ferments, 132, 179, 213. 
Fever, abscesses following, 313. 
as a cause of phlebitis, 517. 
of suppuration, 104, 
of thrombosis, 129. 
hectic, 103. 
inflammatory, 41. 
surgical, 41, 195, 
traumatic, 41, 195. 
Fibrin, 50, 156. 
in blood, 179. 
layers of, in aneurism, 541. 
Fibrinous effusions, 50, 88, 89. 
Fibrous stricture of the rectum, 
429, 
Fibula, excision of, 254. 
fractures of, 992. 
non-union in, 799, 806. 
Pott’s, 994, 
Dupuytren’s splint in, 
995. 


Figure-of-eight rollers, 699. 

suture, 184, 
Fingers, fractures of, 919. 
Firearms, 232. 
First intention, union by, 204. 
Fissure of anus, 416, 426. 
Fistula, aerial, 324. 

anal, 367, 438. 

complicating wounds, 190. 

cystic, 367. 

feecal, 410, 413. 

gastric, 355, 366. 

“horse-shoe,” 438. 

in ano, 438. 

relations to phthisis, 438, 
441, 

intestinal, 368, 

lachrymal, 318. 

of larynx, 324, 

ovarian, 388. 

perineo-anal, 437. 

perineo-rectal, 437. 

renal, 366. 

salivary, 313. 

stercoraceous, 367, 388. 

sublingual, 313, 

thoracic, 345, 

tracheal, 324. 

urinary, at umbilicus, 388. 

in lumbar region, 376. 

Fistulous tracts, 103, 109. 
Flea-bites, 230. 
Flexion as a hemostatic, 159. 

in treatment of aneurism, 565. 
Flies as carriers of poison, 214. 
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Fluctuation, 95, 100, 105. 
Food producing mortification, 
130. 
Foot and mouth disease, 216. 
Foot-drop, 814. 
Foot, fractures of, 997. 
wounds of, 386. 
Forceps, bone, 1025. 
bullet, 242. 
dressing, 179. 
Macleod’s, 125. 
rat-toothed, 170. 
serrated, 170. 
spring, 169, 171. 
torsion, 163, 169. 
Forci-pressure, 169. 
Forearm, excision of bones of, 
250. 
fractures of bones of, 896. 
Foreign bodies in rectum, 438, 
618. 
in wounds, 179, 191, 196, 240. 
Form as an element in diagnosis, 
18. 
Fountain syringe, 400. 
Four-tailed sling, 688. 
Fox’s apparatus for fractured 
clavicle, 869. 
Fracture, absorption of bone in, 
746. 
after-treatment of, 739. 
anzsthesia in, 739. 
anchylosis following, 742. 
-bed, 733. 
bed-sores following, 740. 
-box, 984. 
Brasdor’s apparatus for, 871. 
causes of, 717. - 
chorea as a complication of, 
7438. 
coaptation of, 739. 
comminuted, 719, 741. 
complete, 719. 
complicated, 719. 
compound, 719, 732, 740. 
contre-coup as a cause of, 263. 
-eradle, 740. 
erepitus in, 722. 
deformity in, 721, 808. 
delayed union in, 744. 
rules for treatment of, 812. 
delirium tremens as a result 
of, 720. 
discoloration in, 723. 
dislocation as a complication 
of, 720, 742. 
epilepsy as a complication of, 
experiments on repair in, 727. 
hemorrhage after, 741. 
immovable dressings for, 736. 
impacted, 720. 
in cases of anchylosed joints, 
43. 


incomplete, 719. 

intra-uterine, 272, 860, 981. 

laceration of artery or nerve 
as a complication of, 720. 

longitudinal, 721. 

mania a potu following, 743. 

mobility in, 722. 

morbid changes in callus, 813. 

multiple, 718. 

muscular effort as a cause of, 
858, 924, 946. 

necrosis following, 743. 

non-union of, 744. 

Norris’s fracture table, 815. 
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Fracture, oblique, 720. 


observations, 
11% 
of acetabulum, 928. 
of alveolar process, 841, 853. 
of astragulus, 997. 
of carpus, 917. 
of cartilage, 732. 
of clavicle, 860. 
treatment of, by Desault’s 
apparatus, 868. 
by Fox’s apparatus, 869. 
by Gross’s apparatus, 
867. 


general, on, 


of coceyx, 923. 
of costal cartilages, 856. 
of cranium, 262. 
epilepsy as a result of, 302. 
of femur, 930. 
causes of non-union in, 937. 


compound comminuted, 
969. 

diagnosis from acetabular, 
943 


extra-capsular, 939. 
diagnosis of, from luxa- 
tion, 943. 
history of the treatment of, 
961 


in children, 968. 
intra-capsular, 931. 
of both condyles, 958. 
of lower epiphysis, 969. 
of neck, 941. 
of one condyle, 960. 
of shaft, 946. 
of lower third, 950. 
of middle third, 950. 
of upper third, 951. 
treatment of, 951. 
shortening after, 947. 
through base of condyles, 
959. 
trochanteric, 941, 944. 
of fingers. 919. 
of foot, 997. 
of forearm, 896. 
loss of function after, 723. 
of hand, 917. 
of humerus, 879. 
anatomical neck of, 878. 
compound comminuted, 
896. 
eondyloid, 891. 
epicondyloid, 893. 
extra-capsular, 881. 
great tuberosity, 881. 
intra-capsular, 879. 
lower extremity of, 889. 
treatinent of, 893. 
neck of, 878. 
shaft of, 886. 
superior epiphysis, 882. 
supra-condyloid, 889. 
diagnosis from luxation, 
890. 
surgical neck of, 882. 
diagnosis from luxation, 
884. 
of hyoid bone, 849. 
of ilium, 924. 
of innominate bones, 924, 
of ischium, 927. 
of knee-joint, 990. 
of larynx, 850. 
of leg, 980. 
compound comminuted, 
99, 


Fracture of ligamentum patellz, 


977. 
of lower extremity, 930. 
of malar bone, 838. 
of maxilla, inferior, 840. 
of maxilla, superior, 836. 
of metacarpal bone of the 
thumb, 919. 
of metacarpus, 918. 
diagnosis from luxations, 
919. 
of metatarsus, 997. 
of nasal bones, 834. 
of odontoid process, 830. 
of olecranon, 912. 
of os calcis, 997. 
diagnosis of, 1002. 
of ossa innominata, 924. 
of patella, 970. 
compound, 976. 
of pelvis, 921. 
double vertical, 924. 
rectal splints in, 923. 
use of colpeurynter in, 
923. 
of phalanges, 919. 
of the toes, 1003. 
diagnosis of, 1002. 
of processes of the ulna, 
912 


of pubis, 925. 
of radius, 901. 
Barton’s, 905. 
below the tubercle, 901. 
Colles’s, 904. 
lower end of, 903. 
diagnosis from luxations, 
906. 
Moore’s, 907. 
of middle third, 902. 
of neck of, 901. 
Smith’s, 904. 
of radius and ulna, 896, 
intra-osseous pressure in, 


position in treatment of, 
900. : 
of ribs, 335, 852. 
of sacrum, 922. 
of scapula, 872. 
acromion process of, 874. 
coracoid process of, 876. 
glenoid cavity of, 873, 877. 
neck of, 877. 
of skull, 262. 
base of, 268. 
depressed, 271, 290, 293. 
of anterior cerebral fossa, 
269. 
of external table, 272, 290. 
of internal table, 271, 290. 
of middle cerebral fossa, 
269. 
of posterior cerebral fossa, 
punctured, 275. 
of sternum, 857. 
of sustentaculum tali, 1002. 
of tarsus, 997. 
of tibia, 989. 
of tibia and fibula, 981. 
of trachea, 850. 
of ulna, 911. 
coronoid process of, 916. 
olecranon process of, 912. 
shaft of, 911. 
styloid process of, 917. 
of vertebra, 824. 


Fracture of vertebra, arches of, 


bodies of, 826. 
cervical, 829, 
dorsal, 828. 
lumbar, 827. 
_ odontoid process, 830. 
spinous processes, 825. 
of zygoma, 839. 
pain in, 723. 
paralysis following, 888. 
plastic bandages for, 737. 
Pott’s, 994. 
punctured, of skull, 305. 
recumbency in, 871. 
removal of clothing after, 735. 
repair of, 265, 724. 
in children, 731. 
signs of, 721. 
stethoscope, use of, in, 723. 
table of, 815. 
transportation of patient, 733. 
transverse, 721. 
treatment of, 732. 
duration of, 740. 
trephining in, 833. 
union by bridge of bone in, 
812. 
ununited, 744, 864. 
acupuneture in, 747. 
caustics in, 750. 
drill in, 748. 
friction in, 746. 
irritation, with open wound 
in, 749. 
of femur, 806. 
of fibula, 807. 
of humerus, 804. 
of maxilla, inferior, 804. 
of patella, 807. 
of radius, 805. 
of radius and ulna, 805. 
of tibia, 807. 
of tibia and fibula, 806. 
of ulna, 806. 
seton in, 747, 849. 
statistics of, 752. 
treatment of, 746. 
rules for, 808. 
table of results of, 752. 
vicious union in, S08. 
Fragilitas ossium, 718, 852, 1037. 
multiple fracture as a re- 
sult of, 1037. 
French dressing for fracture of 
jaw, 845. 
Fromotopneea, 332. 
Fungous ulcer, 117. 
Fungus cerebri, 299, 
Fungus, malignant, 301. 
microscopic, 148. 


G. 


Galen’s bandage, 688. 
Gall-bladder, fistula of, 366. 
wounds of, 361. 
Gallows for fractured limb, 956. 
Gall-stones, escape of, 367. 
Galvano-cautery, 163. 
Galvano-puncture in aneurism, 
566, 594. 
in treatment of angeioma, 
507, 511. 
Gangrena contagiosa, 138. 
nosocomialis, 138. 
Gangrene, 67, 110, 127. 
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Gangrene attacking wounds, 
9 


from ergot, 130. 

hospital, 113, 138. See Mor- 
tification, Hospital. 

mephitic, 1019. 

of the toes and feet, 135. 

Pott’s, 135. 

senile, 135. 

spreading, 128. 

Garretson’s bandage for frac- 

ture of jaw, 844. 

operation for excision of in- 
ferior maxillary nerve, 317. 

operation for salivary fistula, 
314. 

Garrot, 161. 

Gastric fistula, 355, 366. 

Gastrocele, 451. 

Gastrotomy, 393. 

Gauze, carbolized, 187. 

Gelatinoid polyp of rectum, 424. 

Gely’s suture, 360. 

Gemrig’s bullet forceps, 242. 

Gerdy’s operation for radical 
cure of hernia, 458. 

Germ theory of fermentation, 
148, 179. 

Germ-tissue, 204, 

Giant-celled myosarcoma of 
vein, 522. 

Gibbons’s compressor, 562. 

Gibson’s bandage, 844. 

Gimbernat’s ligament, 490. 

Glanders, 217. 

Glands, enlarged, diagnosis from 

aneurism, 616. 
inguinal, enlarged, diagnosis 
from hernia, 487. 
lymphatic, enlarged, diagno- 
sis from femoral hernia,493. 

Glenoid, fracture of, 873, 877. 

Glover’s suture, 184, 361. 

Gluteal artery, aneurism of, 610. 
ligation of, 611, 665. 

Goddard, collodion as a surgical 
dressing, 182. 

Goldbeaters’ skin, 182. 

Goldsmith, bromine in hospital 
mortification, 141, 148. 

Gouges, bone, 1011. 

Graefe on inflammation, 35. 

Grafting, 114, 124. 

_ epidermie, 126. 

Granulation, union by, 204, 
207. 

Granulations, definition of, 207. 
exuberant, 324. 
superabundant, 113, 119. 

Granulation-tissue, 101, 112. 

Grape-shot, 234. 

Grease, 220. 

Great toe, fracture of, 1003. 

“ Green - stick” fracture, 719, 
898. 

Groin, T bandage of, 687. 

Grooved director, 621. 

Gross, S. D., on trephining for 
epilepsy, 303. 

Gross, 8. W., case of aneurism, 

590. 

on ligation of femoral with 
wire, 174, 

on trephining in depressed 
fracture, 293. 

on wounds of internal jugu- 
lar, 322. 

Gross's enterotome, 371. 
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Gross’s forceps for deep vessels, 
169. 


tourniquet, 162. 
Gum catheter, 832. 

cloth, 682. : 
Gum_-elastie suture, 186. 
Gummy pus, 91. 
Gunshot wounds, 152, 231. 

as a cause of aneurism, 571. 

of bladder, 347. 

of face, 311. 

of head, 287. 

of jaw, 849. 

of knee, 253. 

of larynx, 326. 

of neck, 324. 

of cesophagus, 325. 

of pelvis, 373. 

of pharynx, 325. 

of rectum, 379. 

of scalp, 250, 287. 

of tongue, 638. 

of trachea, 325. 

paralysis following, 326. 
Gustatory nerve, excision of, 

638. 
Guthrie, acids in hospital mor- 

tification, 141. 
Gutta-percha splints, 847. 
Gypsum bandage, 1033. 


H. 


Hackenberg, turpentine in hos- 
pital mortification, 142. 
Hematocele, 199, 256, 301. 
diagnosis from hernia, 486. 
Hematuria as a symptom of 
kidney wound, 365. 
Hemoptysis, 332, 337. 
simulated by cesophageal 
bleeding, 542. 
Heemostatic, ligature as a, 170. 
Hemostaties, 153, 157. 
comparison of, 174. 
Hemothorax, 332, 334, 337. 
Hair suture, 257. 
Half Maltese cross, 683. 
Hamilton's bandage for fracture 
of jaw, 844. 
bone-drill, 749. 
dressing for fracture of the 
olecranon, 915. 
Hand, abscess of, 383. 
course of arteries in, 384. 
fracture of, 917. 
compound, 921. 
T bandage of. 687. 
wounds of, 382. 
Handkerchief, Barton’s, 715. 
Handkerchief dressing, 706. 
for head, 523. 
Hanging, 849. 
Hare-lip suture, 184. 
Hart, extreme flexion in the 
treatment of aneurism, 159. 
Head, gunshot wounds of, 287. 
injuries of, 255, 288. 
sequela of, 297. 
recurrent bandage of, 704. 
T bandages of, 685. 
Headache as a sequel of brain- 
injury, 303. 
Healing of wounds, 204. 
Heart, examination of, 21. 
feeble, cause of mortification, 
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Heart, hypertrophy of, from dis- 
eased blood-vessels, 536. 
wounds of, 345, 853, 859. 
Heat in inflammation, 38, 95. 
Hectic fever, 105. 
Hemorrhage after fracture, 741. 
complicating wounds, 190. 
concealed, 239, 
control of, by nature, 153. 
by surgeon, 157. 
death from, 153. 
during shock, 194. 
from aneurismal sac, 556. 
from chest-wounds, 336. 
from ears, 269. 
from ulcer in fauces, 333. 
from varicose veins, 526. 
in abdominal wounds, 351. 
in compound fracture of the 
leg, 997. 
in gunshot wounds, 238. 
internal, 365. 
in wounds, 152. 
secondary, 190, 197, 228, 245, 
325. % 
syncope from, 152. 
transfusion for, 176. 
treatment of, 157, 196, 203, 
240. 
venous, 516. 
Hemorrhoidal truss, 445. 
Hemorrhoids, 441. 
diagnosis from fissure, 418. 
external, 441. 
hemorrhage from, 449. 
internal, 442. 
prolapse of, 445. 
Hepatic abscess, 362. 
artery, aneurism of, 609. 
Hernia, 450. 
adhesions to sac of, 476. 
artificial anus in, 479. 
causes of, 452. 
cerebri, 300. 
concealed, 468. 
congenital, 453, 484. 
congestion of bowel in, 479. 
crural, 490. 
diaphragmatic, 379, 503. 
diverticular, 504, 
double, 468, 483, 489. 
encysted, 484. 
fecal accumulation in, 477. 
femoral, 490. 
anatomy of, 490. 
contents of sac in, 492. 
coverings of, 492. 
diagnosis of, 4938. 
herniotomy in, 496. 
incomplete, 492. 
strangulated, 495. 
taxis in, 495. 
symptoms of, 492. 
treatment of, 495. 
taxis in, 470. 
gluteal, 503. 
incarcerated, 463, 
infantile, 484. 
inguinal, 482. 
anatomy of, 482, 
concealed, 482. 
coverings of, 483. 
diagnosis of, 485. 
from femoral, 493. ° 
direct, 483. 
herniotomy in, 489. 
incomplete, 482, 
indirect, 483, 
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Hernia, inguinal, in females, 
484, 


irreducible, 488. 
oblique, 482. 
strangulated, 489. 
treatment of, 487. 
interstitial or interparietal, 
471, 483. 
irreducible, 488. 
ischiatic, 503. 
diagnosis from aneurism, 
610. 
labial, 484, 503. 
lumbar, 501, 
median ventral, 496. 
mortification of intestine in, 
478. 
nativity in, 453. 
neck of sac of, 466. 
obturator, 502. 
of bladder, 504. 
of lung, 334, 339. 
omental, 485. 
omental complications of, 479. 
perineal, 504, ; 
pudendal, 503. 
radical cure of, 458, 
in children, 458. 
invagination in, 458. 
local irritation in, 462. 
operations for, 458. 
results of, 462. 
transplantation in, 462. 
reduction of, 469, 
difficulties in, 476. 
en bloc, 471, 476. 
en masse, 471, 476. 
incomplete, 471. 
relative frequency of, 454. 
sacro-rectal, 504. 
scrotal, 484. 
seat of stricture in, 466, 474. 
sex, in relation to, 453. 
sloughing of intestine in, 
- 479, 
spermatic, 482, 
statisties of, 453. 
strangulated, 368, 503. 
age in relation to, 481. 
death from, 481. 
diagnosis of, 468. 
hemorrhage after operation 
for, 480. 
prognosis in, 480. 
taxis in treatment of, 469. 
position for, 470. 
prolonged, evil effects of, 
480. 


rupture of intestine dur- 
ing, 472. 
thyroid, 503, 
treatment of, 469. _ 
umbilical, 387, 496. 
congenital, 496. 
cork truss for, 498. 
diagnosis of, 498. 
irreducible, 498. 
strangulated, 500. 
herniotomy in, 500, 
taxis in, 500. 
treatment of, 500. 
treatment of, 498. 
vaginal, 504, 
varieties of, 482. 
ventral, 501. 
from wounds, 351. 
ventro-inguinal, 483. 
vitality of intestine in, 477. 


Hernia, volvulus in, 477. 

Herniotomy, 472, 489, 496, 500. 
hypodermic puncture in, 477. 

Hewson, lead ribbon and collo- 
dion, 182. 

Hewson’s torsion forceps, 164, 
165. 

Hey’s ligament, 474, 490. 
saw, 306 

Hiccough from pressure on 
phrenic nerve, 542. 

Hip, excision of, 253. 

History of hospital mortifica- 
tion, 143. 

Hodge on epilepsy from sensi- 
tive cicatrix, 259. 

Hodgson’s operation for tying 
the femoral artery, 670. 

Holsen’s chisel, 307. 

Homicidal wounds, 319. 

Horner’s awl, 572. 
operation for salivary fistula, 


Hornet-stings, 230. 
Horse, glanders or farey in, 
217. 


“‘ grease” in, 220. 
Horse-hair in treatment of 
aneurism, 568, 
sutures, 182. 

Horse-shoe fistula, 138. 
tourniquet, 162. 
ulcer, 428. 

Hospitalism, 109, 189. 

Hospital mortification or gan- 
grene, 138. See Mortifica- 
tion, Hospital. 

Hospitals, construction of, 143, 
231. ; 

Huffnagle’s paper dressing, 681. 

Humerus, absorption of, 746. 
absorption of head of, 880. 
amputation of, 248. 
excision of head of, 247. 
fracture of, 879. 
luxation of, 875. 

diagnosis of, 875, 878, 882. 
ununited fracture of, 795, 804. 

Hunt, fractures of larynx, 850. 

Hunter, canal of, 670. 

Hunter, ligation of common 
carotid, 631. 

Hunter, J., ligation on cardiac 
side of aneurism, 553, 559. 
Hutchinson, J. H., on intra- 

cranial aneurism, 596. 
Hutchinson’s acupressure, 168. 
Hydrocele, diagnosis from her- 

nia, 485. 
of cord, diagnosis from her- 
nia, 485. 
Hydrophobia, 220, + 
Hydrops pericardii, 347. 


Hydrostatic injectio of bowels, 
i 400. 
Hydrothorax, 334, 0, 


Hygienic conditions 1s a cause 
of disease, 109, lou, 189. 
Hymenoptera, sting of, 230. 


Hyoid bone, fract’ of, 849. 
Hyperesthesia, 7 
Hypertrophy ot .,. 1038, 


diagnosis of, | 10. 
of cranial bone = 259. 
of walls of vei» 21, 
Hypodermie inje tion, abscess 
from, 104. 
in aneurism, 567. 


Hypodermic injection of ergot 
in treatment of nevi, 515. 
puncture in strangulated her- 
nia, 477. 
Hypoglossal nerve, injury of, 
»~ B26. 


Hysteria from anal fissure, 417. 


ie 


Ichor, 111, 123. 
Ichorrhemia, 195, 202. 
Ichthyocolla plaster, 182. 
Tleum, rupture of, 356. 
Tliae artery, common, aneurism 
of, 609. 
ligation of, 665. 
external, aneurism of, 611. 
ligation of, 662. 
internal, aneurism of, 610. 
ligation of, 664. 
Ilium, fractures of, 372, 924. 
wounds of, 372. 
Imbecility as a sequel of brain- 
injury, 304. 
Immediate pressure for aneu- 
rism, 560. 
union in wounds, 204. 
Immobilization, 804. 
in knee-joint injuries, 253. 
Immovable dressing, Bavarian, 
991. 
dressings, 736, 957. 
faults of, 745. 
Impacted fractures, 720, 880, 
940, 
Impaction of feces, 390, 399, 
419. 
Imperforate anus, 410. 
Impotency following brain-in- 
jury, 304, 321. 
Incarcerated hernia, 663. 
Incipient gangrene following 
ligation for aneurism, 558. 
Incised wounds, 152, 191. 
Incomplete fracture, 719. 
Indolent ulcers, 119. 
Induration, 88, 119, 123. 

of bone, 1016. 
Infarctions, 215. 
Inferior maxilla, fractures of, 

840. 


delayed union in, 848. 
interdental splints in, 
846. 
gunshot wounds of, 849. 
mesenteric artery, aneurism 
of, 609. 
thyroid artery, ligation of, 
649. 
Inflammation, 29. 
abscess from, 96, 100. 
acute, \)4 36. 
trea: ent of, 67. 
alteredugeretions in, 40. 
as a eqmplication of wounds, 
i 2 Me * 
blood in, 49, 
blood- ea si a 44, 58, 62. 
causes 
- ehroniggs if hg 
treatm 9 of, 85. 
cicatrizg gn in, 113, 125. 
coagulat! 4 of blood in, 50. 
Cohnheim,,on migration of 
leucocytes in, 53. 
color in, 36, 83. 
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Inflammation, compression in, 
75. 
constitutional symptoms of, 
40, 77. 
course of, 37. 
death from, 29. 
definition of, 43. 
diffused, 97. 
effects of, 88. 
erysipelatous, 128. 
extension of, 35. 
exudation in, 48. 
fever in, 41. 
functional changes in, 40. 
gangrene from, 67, 110, 127. 
heat in, 38, 83, 95. 
history of, 55. 
induration in, 88, 119, 123. 
infiltration in, 51, 100. 
irritative fever from, 41. 
ligation of arteries in, 74. 
lymph in, 112, 132. 
metastasis in, 67. 
mortification from, 67, 110, 
127. 
nature of, 43. 
nerve-agency in, 65. 
nerve-changes in, 43. 
pain in, 38, 83, 95. 
pathology of, 43, 84. 
phenomena of, 43, 84. 
phlegmonous, 100. 
position in treatment of, 68. 
process of, in repair of frac- 
tures, 728. 
redness in, 36, 83, 94. 
resolution of, 67. 
results of, 88, 
scrofulous, 91, 104. 
stages of, 43. 
suppuration from, 85, 90, 100. 
swelling in, 36, 83, 95. 
symptoms of, 36, 83. 
temperature in, 41. 
termination of, 67. 
thermometry in, 41. 
transudation in, 48, 58, 88, 
100. 
treatment of, 67. 
bleeding in, 72, 77. 
blisters in, 76, 86. 
cathartics in, 79, 85. 
cold in, 68. 
constitutional, 77. 
counter-irritants in, 75, 86. 
irrigation in, 69. 
rest in, 68, 85, 
tonics in, 81. 
ventilation in, 82. 
vesication in, 76, 86, 101. 
ulceration in, 108, 
varieties of, 29, 88. 
Inflammatory affections of 
bones, 1004, 
fever, 41. 
infiltration about rectum, 428. 
Inguinal glands, enlarged, di- 
agnosis from femoral her- 
nia, 493, 
diagnosis from inguinal her- 
nia, 487. 
Inguinal hernia, 482. See Her- 
nia, Inguinal. 
Injection-pipe causing rectal 
wound, 577. 
Injections in aneurism, 567. 
into bowel, 400. 
hydrostatic, 400. 
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Inj pects styptie, for angeioma, 
507, 511 
Innerv ation, defective, 127, 130. 
Innominate artery, aneurism of, 
579. 
ligation of, 624, 
for subclavian aneurism, 
594, 
Inoculation, 139, 142. 
Inosculation of vessels, 157. 
Insanity as a sequel of brain- 
injury, 304. 
from anal fissure, 417. 
Insect wounds, 230, 
Instrumental compression for 
cure of aneurism, 561. 
Intemperance as a cause of 
aneurism, 543. 
Intercostal artery compressor, 
330. 
ligation of, 329, 
needle for, 329. 
wounds of, 329, 854. 
Interdental splint, 838, 846. 
Intermediate amputation, 246. 
pressure for aneurism, 560, 
union, 207. 
Internal angular splint, 885. 
carotid artery, aneurism of, 
591, 596. 
ligation of, 642. 
hemorrhage, 365. 
iliac artery, ligation of, 664. 
jugular vein, ulceration of, 
313. 


mammary artery, ligation of, 


wound of, 330. 
maxillary artery, aneurism of, 
590. 
Interrupted sutures, 182. 
Interstitial shortening in neck 
of femur, 929, 942. 
Intestinal fistula, 368. 
obstruction, 394, 406. 
diagnosis of, 398. 
from growths, 398. 
operation for, 402. 
treatment of, 400. 
perforation, 357. 
twist, 395, 398. 
Intestines, adherent, from in- 
flammation, 398. 
congestion of, in hernia, 477. 
foreign bodies in, 393, 396. 
mortification of, 130. 
in hernia, 478. 
obstruction from malignant 
growths, 397. 
rupture of, 356. 
in hernia, 472. 
sloughing of, 401. 
sutures in, 360. 
wounds of, 353, 357. 
Intoxication, diagnosis 
apoplexy, 284. 
Intra-capsular fractures, causes 
of non-union in, 937. 
Intracranial aneurism, 596. 
extravasations, 282, 
inflammation, 298, 302. 
Intraorbital aneurism, 597. 
tumors, ligation for, 633. 
Intra-uterine fractures, 272, 860. 
Intussusception, 395, 401, 406. 
spontaneous:cure of, 401. 
Invagination of intestines, eh, 
399, 406. 


from 
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Inversion of foot in intra-cap- 
sular fractures of the femur, 
935. 

Involucrum, 1020. 

Todine in inflammation, 76. 

Iron wire in aneurismal sac, 
568. 

Irreducible hernia, 463, 468. 

Irrigation, 87, 115, 196. 
in wounds of hand, 383. 
of hemorrhoids, 445. 

Irritable rectum, 420. 
ulcer, 116. — 

Ischiatic artery, aneurism of, 

610 


ligation of, 610, 665. 
hernia, 503. 
diagnosis from aneurism, 
Ischio-rectal fossa, abscess in, 
102, 436. 
Ischium, fractures of, 927. 
Isinglass plaster, 182. 
Isolation in treatment of dis- 
eases, 141, 189. 
Issues, 86. 
Itching of anus, 414, 


J. 


Jaw. See Mazilla. 

Jenks’s fracture-bed, 734. 
Joint, false, 744. 

Joints, compound fracture of, 


crepitus in, 723. 
Jugular vein, arterio- venous 
aneurism of, 601. 
varix of, diagnosis from aneu- 
rism, 586, 
wounds of, 320. 


K. 


Keloid, 114, 208. 
Key as a compressor, 160. 
Kidneys, disease of, in opera- 
tions, 481. 
in dissection wounds, 210. 
extirpation of, 376. 
inflammation of, 366. 
wounds of, 364. 
Kingsley’s interdental splint, 
847. 
Knee, 
253. 
amputation in, 253. 
rupture of aneurism into, 542. 
Knee-joint, fractures into, 990. 
Knives in the stomach, 393. 
Knot, reef, 172. 
surgeon’s, 172. 
Knot-tying instrument for rec- 
tum, 378. 


gunshot wounds of, 


L. 


Labium, angeioma of, 515. 
Lacerated wounds, 193. 
mortification following, 194. 
perineum, 185. 
Laceration of arteries, 529. 
Lachrymal duct, injury of, 835, 
838. 
fistula, 318. 
obstruction, 108. 
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Lamine of fibrin in aneurism, 
542. 

Laminaria as a compressor, 330. 

Langenbeck’s operation for ex- 
cision of superior maxillary 
nerve, 317. 

Laparotomy, 402, 407. 

Laryngeal fistula, 324. 

Larynx, contusion of, 324. 
fracture of, 850. 
gunshot wounds of, 325. 
injuries of, 849. 
necrosis of, 327. 
obstruction of, 321. 
wounds of, 319. 

Lateral curvature of spine, 14. 

Lead plaster, 180. 
ribbon and collodion as sur- 

gical dressing, 182. 
wire ligatures, 174. 

Leech, artificial, 74. 

Leeching, 73, 101. 

Leg, amputation of, 254. 
compound fractures of, 995. 
excision in continuity of 

bones of, 254. 
fractures of, 980. 
wounds of, 385. 

Lembert’s suture, 360. 

Lenticular, 306. 

Leucocytes, transudation of, in 
inflammation, 48, 100, 205. 
Levis’s apparatus for fractured 

clavicle, 870. 

apparatus in fracture of fe- 
mur, 954. 

extension apparatus, 954. 

notched director for herni- 
otomy, 475. 

Lids, ecchymosis of, 309. 

Ligamentous union in fracture 
of olecranon, 913. 

Ligamentum patelle, fracture 
of, 977. 

Ligations, 620. 
amputation after, 135. 
exposure of vessel in, 622. 
for aneurism, 555. 

on distal side, 559. 
for arrest of inflammation, 
174. 
in secondary hemorrhage, 
197, 245. 
of arteries, general observa- 
tions on, 620. 
instruments needed in, 620. 
mortification after, 617. 
opening the sheath in, 623. 
recognition of the vessel 
in, 623. 
of hemorrhoids, 446, 
of special vessels, 624 et seq. 
abdominal aorta, 606. 
axillary, 650. 
brachial, 656, 
carotid, common, 626, 633. 
for aneurisms of, 543. 
statistics of, 630. 
external, 313, 635. 
internal, 642, 
dorsalis pedis, 678. 
epigastric, 664. 
facial, 637. 
femoral, 670. 
gluteal, 665. 
iliac, common, 665. 
statistics of, 667. 
external, 662. 


Ligations of iliac, internal, 
664. i 
inferior thyroid, 649. 
innominate, 624. 
intercostal, 330. 
internal mammary, 649. 
ischiatic, 665. 
lingual, 637. 
occipital, 640. 
peroneal, 676. 
popliteal, 673. 
radial, 658, 
subclavian, 642. 
complications in, 648. 
statistics of, 647. 
superior thyroid, 637. 
tibial, anterior, 677. 
posterior, 674, 
ulnar, 661. 
veins, 516. 
subcutaneous, 527. 
vertebral, 648. 
Ligatures, animal, 170, 553. 
antiseptic, 173, 554. 
buckskin, 173. 
bullock’s peritoneum, 174, 
catgut, 170. 
deer’s sinew, 174. 
dentist’s, 170. 
elastic, 173. 
for control of hemorrhage, 


- metallic, 174, 
method of tying, 172. 
saddlers’, 170. 


Line of demarkation, 133, 136. 
Lingual artery, ligation of, 637. 


wound of, 320. 


Lint as a cause of hospital 


mortification, 140. 
common or domestic, 680. 
paper, 681. 
patent, 680. 
water-dressing, 682. 

Lip, plastic operation on, 315. 

Lipomatous tumors. See Fatty 
Tumors. 

Lips, wounds of, 310. 

Liquefaction of tissues, 110. 

Liquid glass, 192. 


Liquor Cotunnii, escape of, 269. 


Lister on antiseptic treatment 
of wounds, 187. 
on microscopic organisms, 


Lister's carbolized ligature, 174. 
steam atomizer, 187. 
tourniquet, 162. 

Liston’s forceps, 171. 

Lithotomy, diphtheritie infee- 

tion of wound after, 189. 
hernia after, 504. 

Litter, 733. 

Littré’s method of colotomy, 
404, 412, 

Liver, abscess of, 362. 
disease of, as a cause of hem- 

orrhoids, 448, 450. 
wounds of, 361. 

Longitudinal fractures, 720. 

Lonsdale’s crutch, 889. 

Lotz’s enterotome, 371. : 

Lower extremity, fractures of, 

930. 


oer disparity in length of, 


~apitine See Mawilla, 
Lumbar abscess, 104. 


[ 
| 
| 


Lumbar abscess following 
wounds of ureter, 376. 
colotomy, 403, 412. 
ecchymosis as a sign of lung- 
injury, 337. 
hernia, 501. 
Lung, hernia of, 334, 339. 
injury of, in fracture, 853. 
Lungs, mortification of, 130. 
wounds of, 331. 
probing i in, 333. 
Luxation accompanying frac- 
ture, 742. 
of elbow-joint, diagnosis of, 


of femur, diagnosis from frac- 
ture, 929, 940, 941, 943. 

of humerus, 882. 
diagnosis of, 875, 878. 

of phalanges, diagnosis of, 
919, 


of wrist, diagnosis of, 906. 
Lymph, 51, 88, 204. 
Lymphatic glands, cervical, di- 

agnosis from aneurism, 586, 

592. 

Lymphization, 88. 


M. 


Mackintosh cloth, 187. 
Macleod’s skin-grafting forceps, 
125. 
Maggots, 190. 
Magnet as means of detecting 
needles, 203. 
Malacosteon, 1034. 
Malaria, influence 
wounds, 245. 
Malarial influences, 16. 
Malformations of abdomen, 453. 
of anus, 409. 
of rectum, 409. 
of. sternum, 859. 
Malgaigne’s hooks, 980. 
splint, 989. 
Malignant disease of dura ma- 
ter, 301. 
growths in intestines, 397. 
growths, diagnosisfrom aneu- 
rism, 611, 615. 
pustule, 213. 
stricture of rectum, 430. 
tumor, diagnosis from femo- 
ral hernia, 495. 
diagnosis from fatty tumor, 
497. 
Maltese cross, 683. 
Mamma, four-tailed sling of, 
690. 
Mammary artery, internal, liga- 
tion of, 649. 
Mania a potu accompanying 
fracture, 743. 
Manilla paper, 738. 
Manipulation, 88. 
in treatment of aneurism, 
566. 
Martin’s adhesive plaster splint, 
889. 
Mask of the face, 689. 
Massage, 88. 
Maxilla, inferior, fracture of, 


of; in 


“non-union after, 804. 
superior, fracture of, 836. 
Maxille, necrosis of, 315. 
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Mayor’s.system of handkerchief 
dressing, 706. 
MeIntyre’s splint for fracture 
of the femur, 955. 
Meconial tumor, 410. 
Median ventral hernia, 446. 
Mediastinal wounds, 345. 
Mediastinum, anterior, abscess 
of, 859. 
Meningeal artery, wound of, in 
fracture, 285. 
Meningitis, 298, 305. 
Menstruation, vicarious, 120. 
Mensuration as an- element in 
diagnosis, 18. 
Mercier’s catheter, 832. 
Mesentery, elongation of, 453. 
Mesh of charpie, 681. 
Metacarpal bone of the thumb, 
fracture of, 919. 
Metacarpus, fractures of, 918. 
Metallic ligatures, 174. 
sutures, 183. 
Metatarsal bones, excision of, 
254. 
fractures of, 1003. 
Metatarsus, excision of, 254. 
Miasmatic origin of hospital 
mortification, 140. 
Micrococci, 91. ~ 
Microscopic appearances in see- 
tion of healing in wounds, 
2005 (8° 
Migration of leucocytes, 48, 205. 
Military surgery, 231. 
Milk, blue, 91. 
disease induced from poi- 
soned, 217. 
Milk-like fluid in abscesses, 
106. 
“ Mimicry,” 385. 
Minié ball, 233. 
Modeling of callus, 727. 
Moist crepitus, 723. 
Moles, 514. 
Molesworth’s dilator in rectal 
stricture, 434. 
Mollities ossium, 1034, 
Monsel’s solution, 312. 
Moore, fracture of the radius, 
907. 
Moore’s apparatus for fractured 
clavicle, 866. 
Morbus coxarius, 17. 
Mortality in strangulated her- 
nia, 487. 
Mortification, 127. 
acute, 131. 
amputation for, 133. 
blood-changes in, 129. 
causes of, 128, 
aneurism, 129. 
atheroma, 537. 
defective innervation, 130. 
ergot, 130. 
feeble heart, 129. 
hernia, 467. 
inflammation, 128. 
ligation, 557. 
obstruction of blood-ves- 
sels, 128. 
snake-poison, 130. 
tight bandaging, 131, 899. 
wounds, 128, 194. 
chronic, 135. 
dry, 135. 
hemorrhage in, 134. 
hospital, 138. 
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Mortification, hospital, causes 
of, 139 
endemic, 138. 
history of, 143. 
idiopathic, 138. 
mortality of, 147. 
sporadic, 138. 
symptoms of, 140. 
treatment of, 141. 
varieties of, 139. 
moist, 131. 
of bone, 1018. 
of fingers, 130. 
of intestine, 130. 
of lungs, 130. 
of nose, 130. 
of toes, 130, 137. 
phagedeenie, 128, 146. 
senile, 135. 
spontaneous, 135. 
Morton, ligation of arteries, 
617, 647. 
statistics of, 663. 
ligation of subclavian, 604. 
Mosquito-bites, 230, 
Mother’s mark, 508. 
Mouth and foot disease, 216. 
Mouth-wash, deodorizing, 848. 
Moxa, 87. 
Muhlenberg, tables of ununited 
fractures, 751. 
Multilocular abscess, 105. 
Multiple fractures, 718. 
Mumunification, 136. 
Murrain, 213. 
Muscles, rupture of, 354, 
Muscular spasm complicating 
wounds, 190. 
system, disorders of, follow- 
ing brain-injury, 304. 
Musket-balls, 233. 
Myosarcoma of vein, 522. 
Myriapod wounds, 226. 


N. 


Nevus. See Angeiomata. 
in bone, 508. 
in orbit, 597. 

Nasal bones, fractures of, 834. 
catarrh following fracture, 

836. 

Nationality in varix, 523. 
of hernia, 454. 

Neck, gunshot wounds of, 324, 
nerves of, injuries of, 326. 
wounds of, 318. 

Necrosis, 1017. 
central, 1018. 
distinction between, and ca- 

ries, 1017. 
epiphyseal, 1020. 
following compound fracture, 

743. 
humid, 1019. 
multiple, 1018. 
non-suppurating, 1018. 
of cranial bones, 260. 
of flat bones, 1020. 
of irregular bones, 1020. 
of larynx, 327. 
of sternum, 860. 
peripheral, 1018. 
repair after, 1021. 
symptoms of, 1023. 
treatment of, 1024. 
total, 1018. 
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Needle, aneurismal, 621. 
Dowell’s, for hernia, 461. 
exploring, 97. 
for ligation of intercostal, 

329. 
Horner’s, 572. 

Needles, 183. 
removal of, 203. 
wanderings of, 202. 

Negro, skin-grafting from, 126. 

Nélaton’s bullet probe, 241. 
splint, 909. 

Nerve-agency in inflammation, 
65. 

Nerve-changes in inflammation, 
43. 

Nerves, cranial, injuries of, 297. 
digital puncture of, 385. 
division of, in inflammation, 

65, 118. 
excision of, in painful cica- 
trix, 208. 
fifth, neuralgia of, 315. 
gustatory, excision of, 638, 
hypoglossal, injury of, 326. 
inferior dental, injury of, 
843. 
injury of, from fracture, 742, 
814. 


amputation for, 247. 
cause of mortification, 130. 
internal cutaneous, puncture 
of, 385 
ligation of, 171. 
of arm, wounds of, 384, 
pneumogastric, wound 
321 
sensations from aneurismal 
pressure on, 547. 
trifacial, resection of, 315. 
ulnar, wound of, 384. 
Neuralgia, 200, 259. 
following face-injuries, 315. 
New blood-vessel formation, 
111. 
Nitric acid in hospital mortifi- 
cation, 141, 147. 
Nocturnal pruritus ani, 415. 
Nodes, 1005. 
Nodular cicatrix, 208. 
Noma, 129. 
Non-union, 843. 
in fracture, 744. 
in intra-capsular fractures of 
the femur, 737. 
Norris, fracture-table, 815. 
ligation of arteries for aneu- 
rism and hemorrhage, 543, 
556. 
ligation of arteries, statistics 
of, 617, 630, 663. 
on emigration of leucocytes, 
52 


of, 


‘statistics of ununited frac- 
tures, 750. 
Nose, T bandage of, 685. 
Nussbaum on nerve-action in 
inflammation, 44. 


0. 


‘Oakum, 142, 681. 
Oblique fracture, 720. 
Obstruction of blood-vessels, 
129, 194. 
of intestines, 394. 
of lachrymal duet, 108. 
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Obturator artery, wound of, in 
herniotomy, 496. 
hernia, 502. 
rectal, 445. 
Occipital artery, aneurism of, 
590 


ligation of, 640. 
Occupation as a cause of aneu- 
rism, 545. 
Odontoid process, fracture of, 
830. 
(Edema, 389. 
from aneurismal pressure, 
546. 
(Edematous ulcer, 117. 
(Esophageal wounds, 319, 350. 
(Esophagus, gunshot wounds 
of, 325. 
rupture of aneurism into, 542. 


Oil of erigeron for arrest ot 


hemorrhage, 158. 
Oiled cloth, 682. 
silk, 187, 682. 
Olecranon, fracture of, 912. 
Olfactory bulbs, concussion of, 
835. 
Omentum, condition of, in stran- 
gulated hernia, 479. 
ligation of, in hernia, 479. 
strangulated, 479. 
wounds of, 353, 359. 
Open-air treatment of hospital 
mortification, 133, 151. 
Open piles, 442. 
Opening of aneurism, 547. 
Opium in fractures of the pel- 
vis, 923. 
Orbit, pulsating tumors of, 598. 
Organisms in air, 108, 132, 148. 
Organization of clot, 154, 205. 
Os ealcis, fractures of, 997. 
diagnosis of, 1002. 
Monro’s dressing for, 1001, 
Pott’s dressing for, 1001. 
Ossa innominata, fractures of, 
924. 
Ossification in callus, 729. 
Osteitis, 1007. 
deep, 1008. 
internal, 1008. 
pathology, 1008. 
Osteomalacia, causes of, 1034. 
diagnosis from rickets, 1037. 
pathology of, 1035. 
symptoms of, 1036. 
treatment of, 1037. 
Osteomyelitis, 1013. 
carnification as a result of, 
1013. 
mortification as a result of, 
1013. 
pathology of, 1014. 
suppuration as a result of, 
1013. 
Osteophytes, 1008. 
Osteoporosis, 1039. 
Osteotomy, subcutaneous, 811. 
Ovarian artery, aneurism of, 
609. 
dropsy, diagnosis from asci- 
tes, 389 
fistula, 388. 


ud 
Pagliari’s styptic, 158. 


Pain as an element in diag- 
nosis, 24. 


Pain, boring, 111, 
gnawing, 111. 
in inflammation, 38, 83, 94. 
in ulceration, 111. 
itching, 111. 
Painful cicatrix, 208. 
Palmar abscess, 383. 
arch, 160. 
aneurism of, 573. 
wounds of, 382. 
Pancoast on ununited fracture, 
748. 
Pancoast’s operation for ex- 
cision of inferior maxillary 
nerve, 318. 


| Pancreas, wounds of, 364. 


Paper dressing, 681. 
lint, 681. 
Manilla, 738. 
waxed, 682, 

Papilloma of umbilicus, 387. 

Papillomata at anus, 413. 

Paracentesis abdominis, 390. ; 

pericardii, 348. 
thoracis, 342. 

Paralysis, 25. - 
facial, traumatic, 318. 
from fracture, 297, 888. 
from neck-injuries, 326. 
from stretching of canal, 825. 
sequel of brain-injury, 304. 

Paraplegia, 828. 

Parotid duct, 314. 

Parrish’s aneurismal needle, 

621. 

Parturition, fracture of sternum 
in, 858. 

Paste, Canquoin’s, 528, 
Vienna, 528. 

Pasteur on organisms, 
179. 

Patella, fractures of, 971. 
author’s splint in, 974, 
compound splint in, 976. 
Hamilton’s splint in, 975. 
ligamentous union in, 972. 
non-union in, 799, 807. 
various methods of treat- 

ment in, 977. 

Patent lint, 680. 

Patients, transportation of, 733. 

Pectoral fascia, 651. 

Pellets, 680. 

Pelvis, fractures of, 373, 921. 
rectal splints in, 923, 

wounds of, 372. 

Penetrating wounds of abdo- 
men, 392. 

Penis, diseases of, 515. 
wounds of, 515. 

Pennies swallowed by children, 
393. 

Pennsylvania Hospital frac- 

ture-table, 815. : 

Pepper, encysted dropsy of ab- 

domen, 392. 

Perchloride of iron, injections 
of, in aneurism, 567. 

Perforation of intestines, 357, 

Peri-anal abscess, 436, 

Pericardial effusion, 348. 

Pericardium, tapping of, 348. 

wounds of, 345. 

Pericranium, 259. 

Perineal artery, ligation of, 676. 
hernia, 504. 

Perineo-anal fistula, 437. 

Perineo-rectal fistula, 437. 


132, 


Perinephritic abscess, 366. 
Perineum, lacerated, 185. 
Periostitis, 104, 
acute, 1006. 
chronic, 1005. 
diagnosis from endosteitis, 
1015, 
diffused, 1006. 
massage in, 1006. 
syphilitic, 1005, 
Peri-rectal abscess, 436. 
Peritoneal bands, 398. 
Peritoneum, bullock’s, for liga- 
tures, 174. 
bullock’s, for plasters, 182. 
opening of, 662. 
retractor for holding aside | 
during operations, 663. 
Peritonitis, acute, 396. 
following  bladder-wounds, | 
376. 
in hernia, 467. 


traumatic, 352. 
Phagedewna, 109. 
gangrenosa, 138. 
Phagedenic infection of wounds 
190. 
Petit’s tourniquet, 621. 
Phalanges, fracture of, 919. 
of the toes, 1003. 
Pharynx, gunshot wounds of, 


wounds of, 323. 
Phénol sodique, 138. 
Phlebectasis, 522. 
Phlebitis, 517. 
acute, 510. 
ebronic, 520. 
diagnosis from angeioleucitis, 
518. 
. following low fevers, 517. 
from ligation of veins, 528. 
Phleboliths, 521. 
Phlebotomy, aneurism follow- 
ing, 574. 
puncture of nerve during, 


Phlegmatic temperament, 16. 
Phlegmonous abscess, 100. 
inflammation, 100. 
Phosphor necrosis, 1018. 
Phrenic nerve, pressure on, 320. 
Phthisis following wound of 
lung, 334. 
Physick, seton in ununited frac- 
ture, 143. 
Pia mater, blood extravasations 
in, 286. 
Piles, 441. 
diagnosis from fissure, 418. 
Pin pliers, cutting, 184. 
suture, 184, 311. 
Pirrie on acupressure, 167. 
Pistol wounds, 232. 
Plaster, adhesive, 180, 738. 
court, 182. 
ichthyocolla, 182. 
skin, 182. 
Plaster bandage machine, 731. 
Plaster-of-Paris dressing for 
fractured femur, 957. 
dressings, 737. 
Plastic operation on lip, 315. 
Pledget of charpie, 681. 
Pleura, wounds of, 321. 
Pleurisy following lung-injury, 
340. 
traumatic, 855. 
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Pliers, bone, 1025. 
cutting, 184, 738. 
Pneumogastric nerve, wound of, 
321. 
Pneumonia following lung-in- 
jury, 340. 
Pneumothorax, 333, 338. 
Poisoned arrow wounds, 296. 
Polypus, nasal, following frae- 
ture, 425, $36. 
of the rectum, 424. 
Popliteal artery, aneurism of, 
616. 


ligation of, 673. 

Portio dura nerve, paralysis of, 
318. 

Posterior tibial artery, ligation 
of, 674. 

Post-mortem wounds, 389. 

Pregnancy, diagnosis from as- 
cites, 389. 

Pressure in treatment of aneu- 
rism, 560, 593. 


| Priapism, 377, 827. 


Primary adhesion, 204. 
amputation, 246. 
Primitive iliac, ligation of, 665. 
Probe, articulated, 241. 
sounding-board, 241. 
spiral wire, 1010, 
Probing in lung-wounds, 333. 
Processes of the ulna, 912. 
Procidentia of rectum, 423. 


| Profunda femoris, aneurism of, 


615. 
Projectiles, 232. 


| Prolapsus ani, 421. 


recti, 421, 445. 
Prostate gland, wounds of, 376. 
Proud flesh, 113. 
Provisional callus, 729, 736. 
dressings, 706. 
Pruritus ani, 414, 
Pseudarthrosis, 744. 
Pseudo-neuralgia, 385. 
Psoas abscess, 104. 
diagnosis from aneurism, 614. 
from femoral hernia, 494, 
Pubes, fractures of, 925. 
Pudendal hernia, 503. 
Puffy tumor of scalp, 260. 
Pulmonary apoplexy, trauma- 
tie, 334. 
artery, atheroma of, 534. 
Pulsating tumors, diagnosis 
from aneurism, 549. 
tumors of orbit, 597. 
Pulsation of tumors, 607. 
Puncture, hypodermic, in stran- 
gulated hernia, 477. 
Punctured fractures of skull, 
275, 305. 
wounds, 152, 201. 
cause of aneurism, 571, 573. 
Pupils, contracted, 829. 
Pus, 85, 90. 
absorption of, 94. 
blue, 91. 
cells, 61, 90, 91. 
cheesy, 105. 
colored, 91. 
diagnosis of, 91. 
gummy, 91. 
laudable, 92. 
origin of, 92. 
tests for, 92. 


 Pustule, malignant, 213. 


Putrefaction, 132, 179. 
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Putrid ulcer, 138, 143. 

Pyemia following brain-injury, 
304. 

Pyocyanine, 91. 

Pyogenic membrane, 92, 105. 

Pyothorax, 334, 341. 


. Q. 
Quilled suture, 185. 


R. 


Rachitis, 1028. 

Radial artery, ligation of, 658. 
Radius, excision of, 250. 
fracture of, 896, 901. 

non-union in, 795, 
805, 810. 
vicious union in, 795, 805. 
Radius and ulna, fracture of, 
897. 
Rami of the pubes, fractures of, 
926. 
Ratchet splint, 889. 
Rattlesnake bites, 227. 
poison, cause of mortification, 
130. 


797, 


Rat-toothed forceps, 170. 
Rectal accumulations, 419. 
bougies, 430. 
chemise, 449. 
hemorrhage, 379. 
obturator, 445. 
speculum, 408. 
splints in fractures of the pel-’ 
vis, 923. 
Rectum, abnormal terminations 
of, 411. 
absence of, 410. 
Allingham’s metal plug for, 
415, 
bleeding from, 27. 
cancer of, 430.. 
colotomy in, 404. 
congenital malformation of, 
409. 
dilatation of, 421. 
diseases of, 407. 
encysted, 421. 
examination of, 407. 
excision of, 435. 
explorations of, by arm, 399, 
408. 


foreign bodies in, 27, 418. 
irritable, 420. 
polypus of, 424. 
prolapse of, 421, 445. 
stricture of, 428. 
tampon of, 449. 
ulceration of, 426, 437. 
wounds of, 377. 
Rectus abdominis muscle, rup- 
ture of, 354. 
Recumbent treatment of frac- 
tured clavicle, 871. 
Recurrent laryngeal nerve, in- 
jury of, 327. 
roller, 692, 704. 
Redness in inflammation, 36, 
83, 94. 
Redundant callus, 813, 944. 
Reef-knot, 172. 
Refracture of bones, 809. 
Renal artery, aneurism of, 609, 
eyst, 403. 
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' Renal fistulae, 366. 
wounds, 365. 
Repair in fracture, 724. 
in ulceration, 11]. . 
in wounds, 204. 
Reparative material in frac- 
tures, 730. 
Reptiles, wounds from, 227. 
Resection of ankle, 254. 
of gustatory nerve, 638. 
of trifacial nerve, 315. 
subperiosteal, 254. 
Residual abscess, 104. 
Resolution in inflammation, 67. 
Respiration, artificial, 517. 
embarrassment of, in spinal 
fracture, 829. 
Rest in inflammation, 68, 85. 
Results of contusions, 200. 
Retentive dressings in fracture, 
735. 
Retractor, for holding back 
peritoneum in operations, 
663. ] 


Retractors, 621, 683. 

Retroclusion, 167. 

Rheumatism, diagnosis from 
aneurism, 550. 

Ribs, fracture of, 329, 335, 852. 
multiple fracture of, 718. 
necrosis of, 345. 

Richardson’s styptie colloid, 
182. 

Rickets, 1028. 
analysis of bones in, 1030. 
bone-changes in, 1030. 
causes of, 1029. 
cranial changes in, 1032. 
diagnosis of, 1037. 
imperfect food as a cause of, 

1029. 
pelvic deformities in, 1031. 
spinal curvature in, 1031. 
treatment of, 1032. 

Rifle-balls, 233. 

Rigal’s suture, 186. 

Roller bandage, 690. 

for compression, 159, 180. 
in treatment of ulceration, 
118, 123. 

Rollers, 738, 690. 
plaster of Paris, 737. 

Ropy pus, 91. 

Rubber bougie, 241. 
suture, 186. 
tissue, 682. 
vuleanized, splints, 847. 

Ruhmkorff’s electric apparatus, 
241. 

Rupture, 450. See Hernia. 
of bladder, 373. 
of intestines, 356. 
of spleen, 362. 
of stomach, 354, 


8. 


Sabre wounds, 254. 

Sac of cold abscess, 105. 

Sacer ignis, 213. 

Sacro-rectal hernia, 504. 

Sacrum, fracture of, 922. 

Saliva, dribbling of, 315. 
in fracture, 843. 

Salivary calculus, 313. 
fistula, 313. 

Salter’s cradle, 986. 
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Sand-bags, 738, 953. 
Saphenous vein, varix of, diag- 
nosis from femoral hernia, 
494, 
Sareocele, diagnosis from her- 
nia, 486. 
Sarcoma, diagnosis from fem- 
oral hernia, 495. 
Saw, Adams, 811. 
Scultetus, 305. 
Sayre’s apparatus for fractured 
clavicle, 866. 
Scabbing, union by, 204, 207. 
Scalp, contusion of, 255. 
depressions in, 272. 
erysipelas of, 258. 
gunshot wounds of, 258, 
injuries of, 255. 
surgical anatomy of, 255. 
sutures in, 257. 
wounds of, 256, 287. 
Scalpel, 621. 
Scapula, excision of, 879. 
fracture of, 872. 
projection of, by aneurism, 
543. 
resection of, 874, 
Scearification, 101. 
Scarpa’s triangle, contents of, 
670. 
Scarring, union by, 205. 
Sears, 208. See Cicatrix. 
Scirrhus of rectum, 431. 
of umbilicus, 388. 
Sclerosis, 1016. 
as a result of arteritis, 531. 
Scolopendra wounds, 227. 
Scorbutus, 143. 
Scorpion-bites, 226. 
Seratches, 311. 
Screw elevator, 839. 
Scrofulosis in bone disease, 
1017. 
Scrofulous abscess, 104. 
inflammation, 91, 104. 
pus, 91. 
Scultetus saw, 305. 
Scurvy, effect on fractures, 814. 
Sea tangle as a compressor, 330. 
Second intention, union by, 
204. : 
Secondary amputation, 246. 
hemorrhage in wounds, 190, 
197, 238, 245, 325, 
Seeretional changes as a result 
of chronic inflammation, 90. 
Section of nerve, 118, 
Senile atheroma, 532. 
fragility, 718. 
mortification, 135. 
Sensibility, 24. 
Sensitive callus, 814. 
Septiceemia, 518. 
Sequestra, 127, 1020, 
eylindrical, 1021. 
ring, 1023. 
tubular, 1022. 
Sequestrotomy, 1024. 
Serous accumulations, 96, 
Serpent-bites, 227. 
Serrated forceps, 170. 
Serres-fines, 169, 185. 
Serum as a result of chronic in- 
flammation, 89. 
Seton in ununited fractures, 
849, 
Setons in chronic inflammation, 
861. 


Sewage from tissues, 132, 194. 

Shell wounds, 233. 

Shock, 198, 238, 365. 

hemorrhage during, 194. 
in gunshot wounds, 238. 
Shortening after fracture of fe- 
mur, 947. 
Shot compressor, 183. 
suture, 183, 257. 
wounds, 232. 
Shoulder, amputation for aneu- 
rism, 605. 

Shoulder-joint, amputation of, 

247. 
excision of, 247. 

Signal bell, Wilde’s, 241. 

Signorini’s operation for radi- 
cal cure of hernia, 458. 

tourniquet, 162, 561. 
Silicate of soda dressing, 192, 
737. 
Silver-fork deformity in frac- 
ture of the radius, 906. 
Silver wire ligatures, 174, 
Simon, exploration of rectum 
by arm, 399, 408. 

Simple fracture, 719. 

Simpson on acupressure, 165. 

Sims’s speculum, 409. 

Sinuses complicating wounds, 

190. 
Sirocco, hospital mortification 
following, 147. 

Six-tailed sling, 688. 

Skey’s tourniquet, 162. 

Skin-grafting, 114, 124. 

epidermic, 126. 
from negro, 126, 

Skin plasters, 182. 

Skull, fractures of, 262. 
complicated, 267, 284. 
compound, 301, 305. 
crushing, 291. 
depressed, 301, 305, 
extravasation of blood in, 

277. 
of base of, 268, 283. 
penetrating, 290, 293. 
punctured, 305. 
simple, 266. 
hypertrophy of, 1040. 

Slings, 688, 712. 

Slough, 127. 

Sloughing, 140. 

after compound fracture, 742. 
in lacerated wounds, 194, 197. 
ulcer, 117. 

Slow balls, wounds from, 236. 

Smell, loss of, following fracture, 
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Smith’s, H., clamp for hemor- 
rhoids, 447. 

Smith’s dressing for fracture of 
the upper third of the femur, 
955. 

Smith’s fracture of the radius, 
904. 

Snake-bites, 227. 

Snellen on inflammation, 35. 

Sounding-board probe, 241. 

Spanish windlass, 16], 239. 

Spasmodie cough following in- 
juries of larynx, 327. 

Special senses, loss of, from 
brain-injury, 304, 

Specific ulceration, 110. 

Speculum, anal, 408, 

Spent balls, 258. 


Spermatorrheea, 27. 
Sphacelus, 127. 
Spheno-palatine artery, wound 
of, 313. 
Sphincter ani, dilatation of, 418. 
Sphincterismus, 415. 
Spica rollers, 697. 
Spider-bites, 225. 
Spier’s artery compressor, 169. 
Spinal cord, overstretching of, 
825. 
Spine, antero-posterior curva- 
ture of, 18. 
compression of, 825, 832. 
concussion of, 825, 
erosion of, by aneurism, 543. 
fractures of, 824. 
lateral curvature of, 14. 
luxation of, 830. 
wounds of, 321. 
Spleen, rupture of, 363. 
wounds of, 362. 
Splenic artery, aneurism of, 
609 


Splenotomy, 363. 

Splints, 735. 
Ahl’s, 736. 
Amesbury’s, 961. 
angular, 888, 894. 
Bavarian, 991. 
Bell’s, 961. 
Bond’s, 909. 
Boyer’s, 963. 
Desault’s, 963. 
Dupuytren’s, 995. 
felt, 736. 
for deformity after fracture, 

995. 


for fracture of inferior max- 
illary, 844. 
for fracture of phalanges, 920. 
for fractures of carpus and 
metacarpus, 919. 
gutta-percha, 848. 
Hartshorne’s, 965. 
Hays’, 910. 
Hodge’s, 964. 
Horner’s, 965. 
interdental, 838, 846. 
internal angular, 885. 
James’s, 961, 
Liston’s, 962. 
Malgaigne’s, 989. 
MclIntyre’s, 955, 988. 
Neill's, 987. 
Nélaton’s, 909. 
Packard’s, 970. 
Physick’s, 964, 
Hutchinson’s modification 
of, 964. 
Pott’s, 987. 
Smith’s anterior wire, 956. 
Stromeyer, 894. 
tin, 735, 989. 
vuleanized rubber, 847. 
wire, 736. 
zine, 736. 
Sponge as a compressor in fun- 
gus cerebri, 302. 
Sponges, infection from, 139. 
EG arrest of hemor- 
rhage, 152. 
cure of aneurism, 550, 609. 
mortification, 135. 
Sprains of ankle, 994, 
Spray apparatus, 187. 
Spreading gangrene, 128. 
Spring forceps, 169. 1 
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Spurious cicatrization, 208. 
Square handkerchief, 707. 
Squibb’s ergot, 568. 
Stagnation, 47, 62, 109. 
Stalactitie formations 
bone, 813. 
Starched dressings, 736. 
Stasis, 47, 62. 
Statistics of ununited fractures, 
752. 
Stellated fracture, 720. 
Stenonian duct, 309, 313. 
Stercoraceous fistule, 367. 
at umbilicus, 388. 
matter escaping through ab- 
dominal wound, 359. 
vomiting, 467, 471. 
Sternum, absence of, 859. 
fractures of, 857. 
necrosis of, 860. 
Stethoscope in fracture, 723. 
Stings of insects, 230. 


from 


| Stocking, elastic or laced, 126, 


526. 
Stomach, examination of, 26. 
fistula of, 366. 
foreign bodies in, 392. 
rupture of, 354. 
wounds of, 354. 
Strangulated hernia, 368, 370, 
465, 477. 
inguinal hernia, 489. 
umbilical hernia, 500. 
Strangulation of intestines, 395, 
398, 405. 
Strapping in treatment of ul- 
cers, 122. 
Stricture of intestine, 398. 
of the rectum, 428. 
Stromeyer splint, 894. 
Stump after mortification, 133. 
conical, 133. 
Stumps, recurrent bandage of, 


Swelling in inflammation, 36, 
83, 95. 
Styloid process of the ulna, frac- 
tures of, 917. 
Styptic colloid, 182. 
Styptic, Pagliari’s, 158. 
Pancoast’s, 158. 
Stypties, 158. 
Subclavian artery, aneurism of, 
542, 591. 
compression of, 160, 329. 
ligation of, 321, 349. 
for aneurism of innom- 
inate, 583. 
with animal ligatures, 
4 


174. 
wounds of, 349. 
vein, injury of, in fracture of 
the clavicle, 864. 
vessels, wounds of, 341. 
Subcutaneous ligation of veins, 
527. 


osteotomy, 811. 
wounds, 192. 
Sublingual fistula, 313. 
Subperiosteal resection, 254. 
Subscapular artery, ligation of, 
604. 
Sugar in urine, sequel of brain- 
injury, 304. 
Suicidal wounds, 319. 
cause of failure in, 320. 
Superior maxilla, fracture of, 
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| Superior mesenteric artery, an- 
| eurism of, 609. 
thyroid, ligation of, 637. 
Suppuration, 90. 
as a result of inflammation, 
85, 90, 100. 
as a result of organisms in the 
air, 108. 
blue, 91. 
causes of, 93. 
circumscribed, 100. 
diffused, 97. 
divisions of, 97. 
in bone, 1012. 
circumscribed, 1012. 
intracranial, 260. 
in wounds, 188. 
| of scalp, 257. 
signs of, 94. 
symptoms of, 98. 
theories of, 92. 
treatment of, 98. 
value of, 94, 
Supra-renal capsules, wounds 
of, 564, 
Surgeon’s knot, 172. 
Surgery, military, 234. 
Surgical diagnosis, 11. 
dressings, 680. 
engine, 1026. 
fever, 41, 195. 
Suspension in rickets, 1033. 
of fracture-box, 985. 
Suspensory bandages, 704, 716. 
Sustentaculum tali, fracture of, 
1002. 
Suture, hair, 257. 
hare-lip, 311. 
interrupted, 310. 
Lembert’s, 360. 
shot, 257. 
Sutures, 182. 
in intestines, 360. 
in muscles, 328, 
in wounds of face, 310. 
of skull, separation of, 274. 
Symphysis pubis, separation of, 
925 


Syncope from hemorrhage, 152, 


syphilis as a cause of aneurism, 
as a cause of atheroma, 535. 
as a cause of fragilitas ossium, 


transmitted, 14. 
Syringe for enema, 409. 

fountain, 400. 

hydrostatic, 400. 


T. 


Table of fractures, 815. 
Tampon for rectum, 449. 
Tampons in facial hemorrhage, 
342; 
Tanjore pill for snake-bite, 
229. 
Tapping of abdomen, 390. 
of chest, 342. 
Tarantula-bites, 226. 
Tardy union, 843, 
Tarsus, fracture of, 997. 
Taxis, 463, 500. 
mal-use of, 480. 
T bandages, 684. 
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Teeth, wiring of, in fracture, 
838, 846. 
Telangeiectasis, 508. 
Temperature, 21. 
in inflammation, 41. 
lowering of, in atheroma, 536. 
Temporal artery, aneurisin of, 


compression of, 159. 
ligation of, 641. 
Temporary callus, 726, 730. 
Tenaculum, 171. 
with detachable handle, 382. 
Tendo Achillis, action of, in 
fracture of caleaneum, 1001. 
division of, 123. 
Tendons, contraction of, 202. 
Tenotomy in painful cicatrices, 
208. . 


Tent, 99, 103. 
Tents of charpie, 680. 
Testicle, undescended, diagno- 
sis from hernia, 486. 
Tetanus as a sequence of brain- 
injury, 304. 


following ligation for aneu- | 


rism, 558. 
following wounds, 195, 201, 
239. 
from exposure, 195. 
from nerve-ligation, 172. 
Thanatophidia, 228. 
Thecal inflammation, 196. 
Thermometry, 21. 
Thigh, amputation of, in gun- 
shot wounds, 253. 
fractures of, 930. 
wounds of, 385. 
Third intention, union by, 204. 
Thomasson’s bullet forceps, 242. 
Thoracentesis, 342. 
Thoracic aorta, aneurism of, 
576. 
duct, wounds of, 350. 
Thorax, double T-bandage of, 
686. 
fistule of, 345. 
fracture of bones of, 852. 
opening into cavity of, 645. 
wounds of, 321, 328. 
Three-tailed retractor, 683. 
Thrill in aneurism, 546, 550. 
Thrombosis, 129, 135, 518, 531, 
535. 
as a result of arteritis, 531. 
in aneurism, 541. 
Thrombus in arrest of hemor- 
rhage, 153. 
vascularization of, 156. 
Thyroid artery, wounds of, 320. 
superior, ligation of, 637. 
cartilage, wounds of, 320. 
enlargement, diagnosis from 
aneurism, 586. 
Tibia, excision of, 254. 
fractures of, 989. 
Bavarian splint in, 991, 
epiphyseal, 990, 991. 

_ involving knee-joint, 992. 
non-union in, 799, 806. 
Tibia and fibula, fracture of, 

981. 

Boyer’s dressing in, 983. 

fracture-box in, 984, 

Liston’s MeIntyre’s splint in, 
988. 

Malgaigne’s apparatus in, 
989. 
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Tibia and fibula, fracture of, 
Neill’s apparatus in, 987, 
Salter’s cradle in, 986. 
suspension apparatus in, 985. 
Toes, bones of, fracture of, 
100. 
Tongue, gunshot wound of, 638. 
paralysis of, traumatic, 326. 
Tonsillitis, acute, 101. 
Torsion, 163, 175. 
forceps, 163, 169. 
Torsoclusion, 167. 
Torticollis, 327. 
Tourniquet, 160, 197. 
Bellingham’s, 561. 
Briddon’s, 562. 
Carte’s, 562. 
Charriére’s, 562. 
Gibbons’s, 563. 
Lister’s, 609. 
Petit’s, 621. 
Signorini’s, 561. 
Watson's, 562. 
Trachea, fracture of, 850. 
gunshot wounds of, 325. 
wounds of, 319. 
Tracheotomy, 324, 851. 
in aneurism, 579. 
in hydrophobia, 225. 
Transfusion, 176. 
immediate, 177 
mediate, 178. 
Transportation of patients, 
732, 
Transudation in inflammation, 
48, 107. 
Traumatic aneurism, 571. 
diabetes, 304. 
epilepsy, 305. 
fever, 41, 195. 
mortification, 195. 
Traumatism, cause of phlebitis, 
517. 
Trephine, 306. 
Trephining, 302, 305. 
in brain abscess, 261. 
in depressed fracture, 273, 
292. 

in epilepsy, 302, 305. 

in intra-cranial hemorrhage, 
286. 

in osteitis, 1010. 

in osteomyelitis, 1015. 

in spinal fracture, 833. 

in sternal fractures, 860. 

rules for, 305. 

Triangular handkerchief, 707. 

Trifacial neuralgia, 315. 

Trigonocephalus wounds, 227. 

Trochanter major, detachment 

of, 941. 
epiphyseal fractures of, _ 
fractures of, 944, 

Trusses, 455. 
application of, 457, 487, 495. 
cork, for umbilical hernia, 

498, 
dangers of, 463. 
hemorrhoidal, 445. 
umbilical, 498. 
with concave pad, 465. 

Tubercle, anatomical, 213. 

Tubercular disease, 15. 

Tufnell’s treatment of aneurism, 
551, 560, 578, 582. 

Tumors, abdominal, diagnosis 

of, 611. 
blood, 198, 201, 301. 


} 


Tumors, diagnosis from aneu- 
rism, 549, 586, 592. 
erectile, 508. 
fatty, 97, 200. 
diagnosis from angeiomata, 
510. 
diagnosis from femoral her- 
nia, 487, 494, 497. 
malignant, diagnosis from 
aneurism of aorta, 607. 
diagnosis from fatty tumor, 
497. 
diagnosis from femoral her- 
nia, 495. 
puffy, of scalp, 260, 262. 
pulsation of, 607. 
Tunica intima, 156. 
Turpentine in arrest of hemor- 
rhage, 158. 
in hospital mortification, 142. 
Twisted suture, 184. 
Two-tailed retractor, 683. 
sling, 688. 
Tympanitis, tapping of bowel 
for, 401. 


U. 


Ulceration from unhealthy air, 
109. 
of rectum, 426. 
of ‘the umbilicus, 387. 
open, 108. 
repair of, 112. 
Uleerous mortification, 140, 
Ulcers, atheromatous, 532. 
bone, 1008. 
callous, 119. 
carious, 1008. 
Chapman’s treatment of, 118. 
chronic, 119. 
classification of, 114. 
cold, 127. 
complicated, 116. 
concealed, 108, 110. 
constitutional, 127. 
defective innervation as a 
cause of, 127. 
dissection wound as a cause 
of, 217. 
fungous, 117. 
granulating, 113. 
hollow, 101. 
horse-shoe, 428. 
indolent, 119, 244. 
inflammatory, 116. 
irritable, 116. 
local or common, 114. 
cedematous, 117. 
phagedenic, 109. 
simple, 114. 
skin-grafting in, 124. 
sloughing, 117. 
treatment of, 117. 
varicose, 121, 126, 526. 
vicarious, 120. 
Ulna, excision of, 250. 
fracture of, gl. 
fracture of shaft of, 911. 
Ulnar artery, ligation of, 681. 
nerve, contusion of, 385. 
injury of, 893. 
resection of, 384, 
wound of, 384, 
Umbilical hernia, 387, 496. 
Umbilicus, carcinoma of, _ 
eysts of, 387. 


Umbilicus, fistule at, 388. 
hemorrhage from, 387. 
papilloma of, 387. 
ulceration of, 387. 

Undescended testicle, 486. 

Uninterrupted suture, 184. 

Union by first intention, 204. 
by granulation, 207. 

_ by scabbing, 204. 
immediate, 204, 207. 
in wounds, 204. 
ligamentous, in intracapsular 

fractures, 938. 
tardy, 849. 
vicious, in fractures, 808. 
Ununited fractures, 744. 
Upper extremity, wounds of, 
381. 


maxilla, fracture of, 836. 
Ureter, wounds of, 376. 
during ovariotomy, 376. 
Urethra, rupture of, 927. 
Urinary fistule at umbilicus, 
388 


in lumbar region, 376. 
Urine, examination of, 28. 
extravasation of, 375. 
incontinence of, 827. 
in spinal fractures, 852. 
retained in bladder, 832. 
Urinous cysts, 376. 
infiltration, 365, 927. 
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Vaccine pus, 91. 

Vaginal hernia, 504. 

Valsalva’s treatment of aneu- 
rism, 551. 

Varicocele, diagnosis from her- 
nia, 485. 

Varicose aneurism, 

610. 
ulcer, 126, 526. 
veins, 126, 522. 
hemorrhage from, 526. 

Varix, 522. 
aneurisinal, 574, 
arterial, 506. 
capillary, 508. 
of jugular, diagnosis from 

aneurism, 586. 
of saphena magna, diagno- 
sis from femoral hernia, 
494. 
Vascular loops, 101, 111. 
Vascularization of new tissue, 
112, 205. 
of thrombus, 156. 
Veins, carcinoma of, 522. 
entrance of air into, 320, 
516. 
healing in, 516. 
hypertrophy of wall of, 521. 
inflammation of, 517. 
ligation of, 516. 
varicose, 126, 522. 
Velpeau’s bandage, 706, 865. 
Venesection, aneurism follow- 
ing, 574. 
puncture of nerve in. 385, 

Venomous snakes, wounds of, 
227. 

Venous angeioma, 506, 509. 
hemorrhage, 516. 
obstruction, 130. 

Ventilation, 82, 140. 


538, 574, 


| Vicarious discharges, 94, 120. 
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Ventricles, wounds of, 346. 
Verneuil, forci-pressure, 169. | 
Verruca microgenica, 213. 
Vertebre, erosion of, by aneu- 
rism, 543. 
fractures of, 824. 
Vertebral artery, aneurism of, 
595. 
ligation of, 648. 
Vertigo as a sequel of brain-in- 
jury, 304. : 
Vesical calculi, 375. 
wounds, 374. 
Vibration, cerebral, 275. 
Vibriones, 132. 


| 


ulcer, 120. 
Vicious union in fractures, 808. 
Vienna paste, 528. 
Viper wounds, 227. 
Viscera, abdominal, wounds of, 
352, 354. 
Volvulus, 395, 398, 405. 
as a complication of hernia, 
477. 
Von Brun’s cutting pliers, 783. 
Vulcanized rubber splints, 847. 


We 


Wandering cells, 48. 

War of the Rebellion, statistics 
of gunshot injuries in, 247 
et seq. 

Ward’s paste, 444, 

Warmth in treatment of in- 
flammation, 70, 101. 

Wart-like thickening of skin 
from dissection-poison, 213. 

Wasp-stings, 230. 


Water bed, 832, 734. 
canker, 129. 
dressing lint, 682, 
dressings, 196. 
Watson’s compressor, 562. 
Waxed paper, 682. 
Weber’s arterio-verter, 165. 
Wedge-shaped pad, 885. 
Welt, origin of hospital morti- 
fication from, 140. 
Welts, 199. 
Windage of ball, 236. 
Windlass, Spanish, 161, 
Wire loop, Bell’s, 297. 
for control of hemorrhage, 


splints, 736. 
Wiring of teeth in fracture, 838, 
Wood’s operation for hernia, 
460. 
Work of repair in ulceration, 


Wounds, 152. 
abdominal, 350. 
after-treatment of, 186. 
antiseptic treatment of, 187. 
approximation of, 180. 
arrow, 295. 
arterial, 159, 169. 
classification of, 152. 
constitutional treatment of, 
188. 
contused, 193, 198. 
dissection, 202. 
dressing of, 186, 192. 
gunshot, 231. 
amputation in, 246. 
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Wounds, gunshot, as a cause of 
aneurism, 571. 
character of, 237. 
consequences of, 239, 244. 
direction of ball in, 235. 
dressing of, 243. 
excision in, 246. 
hemorrhage from, 238. 
pain of, 237. 
removal of foreign bodies 
from, 179, 240. 
shock in, 238. 
sloughing in, 245. 
symptoms of, 237. 
treatment of, 239. 
healing of, 204. 
homicidal, 319. 
incised, 191. 
insect, 230. 
lacerated, 193. 
of abdomen, 350. 
sequelx of, 366. 
of abdominal walls, 664. 
of anus, 377. 
of aorta, 348. 
of arm, 382. 
of arteries, 530. 
of axillary artery, 329, 382. 
of bladder, 373. 
of brachial plexus, 321. 
of cave, 349. 
of chest, 321. 
of colon, 357. 
of diaphragm, 379, 854. 
of ear, 311. 
of epiglottis, 320. 
of extremities, 381. 
of face, 310. 
closure of, 310. 
of hand, 382. 
of head, 287, 288. 
of heart, 345, 853, 859. 
of gall-bladder, 361. 
of innominate, 349. 
of intercostal artery, 329. 
of internal jugular, 321. 
of internal mammary, 330. 
of intestines, 353, 357. 
of jaw, 849. 
of kidneys, 364. 
of knee, 253. 
of larynx, 319, 325. 
of lips, 310. 
of liver, 358, 361. 
of lower extremity, 385. 
of lung, 331, 358. 
of mediastinum, 345. 
of neck, 318. 
of cesophagus, 259, 319, 325. 
of omentum, 353, 359. 
of palmar arch, 382. 
of pancreas, 364. 
of pelvis, 372. 
of pericardium, 345. 
of pharynx, 323, 325. 
of pleura, 321. 
of pneumogastric, 321. 
of prostate gland, 376. 
of rectum, 377. 
of sacrum, 373. 
of scalp, 256, 287. 
of spine, 321. 
of spleen, 362. 
of stomach, 354. 
of subclavian, 321, 349. 
of supra-renal capsules, 364. 
of supra-scapular artery, 329. 
of thigh, 385. 
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sinuses in, 190. 
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ERRATA. 


: 173, twenty-fourth line from eis read “ complicated” instead of “compound.” — 


the head of Trephining, on page 306, fifteenth and sixteenth lines, read “by the c 
The Lali the rasseiiiy is also allowable.” 
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